
Lawrence Berkeley National Laboratory
LBL Publications

Title
Mass Excess

Permalink
https://escholarship.org/uc/item/37t733wf

Author
Lawrence Berkeley National Laboratory

Publication Date
2024-07-22

Copyright Information
This work is made available under the terms of a Creative Commons Attribution License, available at 
https://creativecommons.org/licenses/by/4.0/

eScholarship.org Powered by the California Digital Library
University of California

https://escholarship.org/uc/item/37t733wf
https://creativecommons.org/licenses/by/4.0/
https://escholarship.org
http://www.cdlib.org/


2 HE 3 MASS EXCESS 14.9313 +/- 0.0002 MEV 
*********** 
-------------------------------------------------------------------------------------------------------------------
IN COM lNG GAMMA N p D T HE3 HE4 ll6 ll7 C12 
-------------------------------~-----------------------------------------------------------------------------------
OUTGO lNG 

20:~ 57 80 16.3882 15.7929 11.4867 1.5872 16.6011 1 7. 7864 12.0714 
0.0005 MASS 0~0370 o.oo ll 0.0120 o.oo 12 0.0017 0.001.2 0.0012 

GJIMMA HE 3 HE 4 ll 4 li 5 li 6 AE 6 BE 7 B 9 .!3 10 0 15 
2.4248 UNKNOWN 11.6790 14.'0884 18.3760 15.7689 12.4186 12.052 2. 2.85.99 

10.1308 -9.0914 -1.9748 9.3486 -1.1481 
NO NO MJISS 0.0370 MASS 0.0120 0.0019 0.0017 0.0005 

N HE 3 L1 4 ll 5 BE 5 BE' . 6 8 8 s·. 9 0.14. 
REACTION REACTION UNKNOWN "11.6 790 UNKNOWN 18.3760 22.9231 12.41.86 8.·ooao. 

-5.4936 0.7638 18.3535 11.1383 10.8947 -4.0213 16.7865 11~1991 4.7786 
0.0003 0.0003 o •. ooo5 0.0190 0.0370 0.0012 o. 0014 0.0014 0.0003 

p H 2 H 3 HE 3 HE 4 HE 5 ll 5 li 6 BE 8 BE q N 14 
13.1359 14.9499 2.4248 11.4540 11.6790 14.0884 4.9442 H. 3505 2.8637 

-5.4936 -3.2690 14.3206 -7.4588 0.1149 11.7585 -3.5498 
0.0003 0.0003 NO 0.0005 MASS 0.0370 0.0016 0.0014 0.0011 

D H 1 H 2 HE 3 HE 4 LI 4 ll. 5 BE 7 BE 8 N l3 
7.2890 13.1359 REAC T1 ON 2.4248 UNKNOWN 11.6790 15.7689 4. 9442 5.3452 

I 
I-' 
I 

0.7638 -4.3062 -o. 8802 -17.3676 
NO 0.0003 NO NO NO MASS 0.0121 0.0016 0.0090 

T H 1 HE 3. l:1 4 BE 6 AE 7 N 12 
REACTION 7.2890 REACH ON REACTION REACTION UNKNOWN 18.3760 15.7689 17.3.490 

20.5780 18.3535 14.3206 14.9160 13•3255 1.8582 
NO 0.0005 NO 0.0005 0.0005 NO 0.037.0 o. 0016 0.0012 

HE4 GAMMA H 1 H 2 HE 3 LI 5 ll 6 c .11 
REACTION REACTION 7.2890 13.1359 REACTION u. 6790 14.0884 10.6484 

-31.6569 
NO NO NO NO NO NO NO NO MA.SS 0.0701 

HE6 li 4 c 9 
REACTION REACTION REACTION REACTION REACTION REACTION REACTION REA.CTION UNKNOWN 28.9900 

15.7929 -4.0213 13.3255 -ll.5757 
NO NO NO NO o.oo 11 NO 0.0012 0.0016 0.0017 

ll6 GAMMA H 1 HE 3 HF. 4 B .9 
REACTION REACTION REACH ON REACTION REACTION 7.2890 2.4248 12•4186 

"' ::r: 
(1) 

w 



2 HE 4 MASS EXCESS 2.4248 +I- 0.0004 MEV 1\) 

*********** ::I1 ------------------------------------------------------------------------------------------------------------------- Cll . 
IN COM lNG GAMMA N p 0 T HE3 HE4 ll6 ll7 C12 ~ 

--------------------------------------~----------------------------------------------------------------------------
OUTGO lNG 

-0.9578 -1.9653 1.4723 2. 46 74 1. 5872 -o. 0947 4. 4610 8.6644 7.1613 
0.0190 o. 03 70 0.0012 0.0012 o.oo 12 o. 0010 0.0013 o.orn2 0.0005 

Gll.MMA HE 4 HE 5 ll 5 LI 6 li 7 BE 7 BE · 8 B 10 B 11 0 16 
11.4540 11. 6790 14.0884 14.9073 15.7689 4.9442 12.0522 8. 6677 -4.7365 

-20.5780 -4.1898 -4.7851 -.9.0914 -18.9908 -3.9769 -2.7916 -8.5066 
0.0005 MASS 0.0370 0.0012 0.0120 0.0012 o. 0017 o. 0013 o. 0013 

N HE 3 HE 4 ll 4 l[ 5 Ll 6 BE 6 BE 7 B 9 B 10 0 15 
1 ~. 9313 UNKNOWN 11.6790 14.0884 lR. 3760 15.7689 12.4186 12.0522 2.8599 

-19.8142 -3.1823 -7.5125 -4.0213 -17.3468 -2.1263 -2.5639 -4.9646 
0.0005 MASS 0.0190 r\.0040 0 .oo 12 0.0012 0.0015 0.0025 0.0009 

p H 3 H 4 HE 4 HE 5 HE 6 ll 6 LI 7 BE 9 BE 10 N 15 
14.9499 UNKNOWN 11.4540 17.5982 14.0BB4 14.9073 11.3505 12.6070 0.1004 

-23.8471 -17.5fl97 -18.3535 ' -7.2152 -7.4588 -22.3748 -1.5670 -7.1544 -13.5749 
0.0004 o.ooo5 o. 0005 0.0190 0.0370 0.0012 0.0014 o. 0015 0.0005 

0 H 2 H 3 HE 3 HE 4 HE 5 LI 5 ll 6 BE 8 BE 9 N 14 
13.1359 14.9499 14.9313 11.4540 11.6790 14.0884 4.9442 11.3505 ?.8637 

I 

"' I 

-19.8142 -17.5R97 -14.3206 -21.7794 -14.2057 -2.5621 -17.8704 
0.0005 0.0005 NO 0.0005 MASS 0.0370 0.0016 0.0014 0.0012 

T H 1 H 2 HE 3 HE 4 LI 4 ll 5 BE 7 BE 8 N 13. 
7.2890 13.135c:l REACTION 14.9313 UNKNOWN 11.6790 1'5.7689 4.9442 '5 .3452 

-20. 5780 -18.3535 -14.3206 -21.5358 -13.3255 -18.5455 -15.6312 
0.0005 NO o. 0005 0.0005 MASS 0.0190 0.0016 0.0019 0.0009 

HE3 N 1 H 2 H 3 H 4 HE 4 HE 5 LI 7 li fl c 13 
8.0714 REACTION 13.1359 14.9499 UNKNOWN 11.4540 14.9073 20.9462 3.1246 

-7.5125 -11.9452 -30.8314 
NO NO NO NO 0.0040 NO NO MASS 0.0372 0.0136 

HE6 H 1 LI 4 Ll 5 c 10 
REACTION REACTION REACTION REACTION 7.2890 REACTION REACTION UNKNOWN 11.6790 15.6580 

1..4723 -4.7851 -4.0213 -22.3748 -8.2104 -23.7158 
NO NO NO 0.0012 0.0012 o. 0012 0.0012 o. 0191 0.0013 

LI6 GA1111'1A N 1 H 1 H 2 HE 4 HE .5 ·B 10 
REACTION REACTION REAC Tl ON 8.0714 7. 2890 13.1359 11.4540 12.0522 



3 l I (; MASS E JCCESS 14.0884 -.,_ 0.0011 MEV 
*********** -------------------------------------------------------------------------------------------------------------------
INCOMING GAMMA N p 0 T HE3 HE4 ll6 Ll7 Cl2 
------------------------------------------------------------------~----------~-------------------------------------
OUTGOING 

7. 2 52 5 5~ 6085 22~2801 17.68}8 16.6011 4.4610 28 .17M 25.8711 13.2160 
0.0016 o. 0016 0.0014 0.0014 0.0017 o. 0013- 0.0016 o. 0017 0.0014 

GAMMA ll 6 li 7 BE 7 BE 8 BE 9 B 9 8 10 c 12 c 13 F 18 
14.9073 15.7689 4.9442 11.3505 12.4186 12.0522 o. •· 3.1246 0.8724 

. -5.6620 -5.07 01 3.3840 16.0227 -1.9748 -3.9769 9.4570 20.9243 4.0651 
0.0370 o. 01 21 0.0016 0.0014 o. 0019 o. 0017 0.0019 0.0016 0.0012 

N li 5 li 6- BE 6 BE 7 BE 8 B 8 B 9 c 11 c 12 F 17 
ll.6790 18.3760 15.7689 4.9442 22.9231 12.4186 10. 6484 o. 1.9519 

-4.6546 -2.7274 5.0280 0.8032 16.78 65 -2.1263 12.2201 8.3365 7.6071 
0.0190 0.0042 0.0016 0.0019 o.oo 14 0.0015 0.0016 o. 0020 0.0014 

p HE 5 HE 6 ll 6 ll 7 li 8 BE 8 BE 9 B 11 B 12 0 17 
11.4540 17.5982 14.9073 20.9462 4.9442 11.3505 8.6677 13.3702 -0.8077 

-1.4723 -2.4301 -3.43 75 o. 9951 0.1149 -1.5670 2.9887 7. 1921 5.6890 
0.0012 0.0190 o. 03 70 0.0016 0. 0016 0.0014 0.0016 o. 0'016 0.0011 

D HE 4 HE 5 Ll 5 ll 6 ll 7 BE 7 BE 8 B 10 B 11 c 16 
2.4248 11.4540 11.6790 14.9073 . 15.7689 4.9442 12.0522 8. 6677 -4.7365 

I 
w 

I 

-1'5.7929 4.7851 0.5954 -4.3062 -14.2057 0.8083 1.9935 -3.7214 
0.0011 o. 0012 MASS 0.0370 0. 0121 0.0016 0.0020 0.0016 0.0016 

T HE 3 HE 4 ll 4 li 5 ll 6 BE 6 BE 7 B 9 _ B- 10 0 15 
14.9313 2.4248 UNKNOWN 11.6790 18.3760 15.7689 12.4186 12.0522 2.8599 

-15.7929 4. 0213 0.8390 -3.4912 -13.3255 1.8950 . 1.4574 -0.9433 
0.0011 MASS o. 0012 0.0190 0.0042 o. 0016 o. 0018 0.0027 0.0014 

HE3 H 3 H 4 HE 4 HE 5. HE 6 li 6 ll 7 BE 9 BE 10 N 15 
14.9499 UNKNOWN 2. 4248 11.4540 17.5982 14.9073 11.3505 12.607.0 0.1004 

) 

-1.4723 4.7851 4. 0213 22.3748 15.1596 14.9160 20.8078 15.2204 8.7999 
0.0012 o. 0012 o. 0012 0.0012 0.0190 o. 03 70 0.0018 10.0018 0.0012 

HE4 H 2 'H 3 HE 3 HE 4 HE 5 LI 5 li 6 BE 8 BE 9 N 14 
13.1359 14.9499 14. 9313 2.4248 11.4540 '11.6790 .4.9442 11.3505 2.8637 

-2.7274 -3.4912 -7.7974 -4.3714 -20.8588 
NO o. 0042 NO NO 0.0042 NO MASS 0.0127 0.0044 0.0099 

HE6 H 1 HE 3 ll 4 BF. 6 BE 7 N 12 
REACT ION 7.2890 REACTION REACTION 14.9313 REACTION UNKNOWN 18.3760 15.7689 17.3490 

w 

!:"' 
1-'· 

0\ 





4 BE 7 MASS EXCESS 15.7689 +/- 0.0011 MEV 

*********** 
----------------------~---------~-----------~---------------------~--------------~-----------------------------~--~ 
INCOMING GAMMA 

OUTGOING 

G~MMA BE 7. 

-io. 6785 
0.0121 

N BE 6 

p 

0 

T 

HE3 

HE4 

HE6 

LI6 

18~3760 

-5.6085 
o.ooi6 
li 6 

14.0884 

-9.0460 
0.0370 
ll '5 

11.6790 

MASS 
Ll 4 

UNKNOWN 

-1.5812 
0.0012 
HE 4 
2.4248 

-1.5872 
0.0012 
HE 3 
14~"9313 

NO 

REACTION 

-5~6085 
o. 0016 

H 1 
7.2890 

N 

18~ 8961 
0.0014 
BE 8 
4.9442 

BE 7 

1~ 6440 
o. 0016 
Ll 7 

14.9073 

-3.3840 
0.0016 
li 6 

14.0B84 

-2.7886 
0.0370 
LI 5 ~ 

11.6790 

-2.5450 
0~ 0190 
H.E 5 

11.4540 

18.9908 
0.0012 
HE 4 
2.4248 

NO 

REACTION 

-3.3840 
0.0016 

H 2 
13•1359 

p 

O.l34B 
o. 0019 

B ' 8 
22.9231 

MASS 
B '7 

UNKNOWN 

BE 7 

-8.45 40 
o. 0121 
BE 6 

18.3760 

MASS 
BE 5 

UNKNOWN 

-3.55 25 
o. 0370 
LI 5 

11.6790 

MASS 
[1 4 

UNKNOWN 

NO 

REACTION 

NO 

REACTION 

0 

16.4862 
0.0017 

B 9 
12.41B6 

-2.0897 
0.0019 

B 8 
22.9231 

16.6716 
0.0014 
BE 8 
4.9442 

BE 7 

-4.4211 
0.0121 
BE 6 

18.3760 

-0.1149 
0.0016 
ll' 6 

14.0884 

14.8011 
0.0370 
ll 5 

11.6 790 

NO 

REACTION 

-0.1149 
0.0016 
HE 3 

14.9313 

T 

18~ 6666 
0.0012 

B 10 
12.0522 

10~22B8 
0.0017 

B· 9· 
12.4186 

12.0794 
0.0014 
BE 9 

11.3505 

12.6387 
0.0014 
BE 8 
4.9442 

BE 7· 

0.8802 
0~0016 
u· 1 

14.9073 

14.2057 
o.oo16 
ll 6 

14.08B4 

MASS 
Ll 4 

UNKNOWN 

14.2057 
0.0016 
HE 4 
2.4248 

HE3 

15.0422 
o.ot3o 
c 10 

15.65 80 

-6.3612 
0.0700 
c 9 

28.9900 

1o.9q26 
o. 0017 

B 9 
12.4186 

-5.3588 
0.0019 

B 8 
22.9231 

MASS 
B 7 

UNKNOWN 

BE 7 

9.8995 
0.0121 
BE 6 

18.3760 

NO 

REACTION 

MASS 
lt 4 

UNKNOWN 

HE4 

7.5453 
0.0016 
c 11 

10.6484 

-5.5358 
0.0131 
c 10 

15.6580 

-1.1475 
0.0013 

B 10 
12.0522 

-7.3609 
0.0018 

B 9 
12.4186 

-19.;6794 
0.0019 

B ·· 8 
22.9231 

-1.681q 
0.0014 
BE 8 
4.9442 

BE 7 

MASS 
BE 5 

UNKNOWN 

-7.5738 
0.0370 
Ll 5 

11.6790 

ll6 

24.5121 
0.0019 

N 13 
5.3452 

4.4369 
0.0091 

N 12 
17.3490 

22.5683 
0.0016 
c 12 

o. 

6.0730 
o.oo19 
c 11 ,' 

10.6484 

-0.7506 
0.0131 
.c 10 

15.6580 

2.8738. 
0.0016 

B 10 
1;~.0522 

15.0139 
0.0021 

B. 9 
12.4186 

MASS 
B 7 

UNKNOWN 

BE 7 

ll7 

27.8125 
0.0016 

N 1.4 
2.8637 

17.2596 
0.0019 

N 13 · 
5.3452 

20.2626 
o. 001 8 

C.13 
3. 1246 

17.5403 
o. 0016 
c 12 

o. 

5.;0778 
o. 0019 
C·.ll 

1 o. 6484 

7.0772 
0.0016 

B 11 
.8.6677 

16.1992 
o. 0017 

8 10 
1?..0522 

-•;. 8451 
0.0045 

8 8 
22.9231 

11.6436 
o. 007.1 
BE 8 
4.9442 

.Cl2 

14.0169 
0.0019 
NE 19 
1.7520 

2 .~782 
0.0048 
NE 18 
5.3193 

7.6075 
0.0014 

F 18 
0.8724 

0.;6811 
0.0012 

F 17. 
l.q'i19 

-q.8670 
0.0400 

F 16 
10.6860 

5.5741 
0.0012 

0 16 
-4.7365 

10.4842 
0.0017 

0 15 
2.8599 

-24~9393 
0.0701 
013 

23.1100 

-3.6647 
0.0019 

N 13 
5.3452 

I 
VI 

I 



4 BE 9 MASS EXCESS 11.35 05 +I- 0.0009 MEV + 
*********** tJ:j 

------------------------------------------------------------------------------------------------------------------- (1) 

INCOMING GAMMA N p D T HE3 HE4 ll6 LI7 C12 \0 

-------------------------------------------------------------------------------------------------------------------
OUTGOING 

6. 8149 6. 5873 15.8187 12.9302 26.2818 10.6506 25.3385 20.5727 17.0804 
0.0024 o.oo1o 0.0010 0.0016 o. 0009 o.oo 13 0.0016 0.0038 0.0017 

GAMMA BE 9 RE 10 B 10 B 11 B 12 c 12 c 13 N 15 N 16 NE 21 
12.6070 12.0522 8.6677 13.3702 o. . 3.1246 0.1004 5.6851 -5.7299 

-1.6651 -1.85 06 4.3628 9. 5613 7. 56 20 5. 7038 14.5037 18.0860 10.3206 
0.0012 o. 0016 0.0010 0.0010 0.0014 o.oo1o 0.0014 0.0016 0;.0010 

N BE 8 BE 9 B q B 10 B 11 Cll c 12 N 14 N 15 NE 20 
4.9442 12. 41 86 12.0522 8.6677 10.6484 o. 2.8637 0.1004 -7.0415 

-H.8847 -12.8321 4.5904 -1 .. 1695 10.32 52 -6.8839 15.1301 9.0956 4.0734 
0.0018 0.0200 0.0024 0.0150 0.0010 0.0016 0.0015 o. 0017 0.0048 

p ll 8 ll c; BE 9 BE 10 BE it 8 11 B 12 c 14 c 15 F 20 
20~9462 24.9650 12.6070 20.1fHO B. 66 77 13.3702 3.0198 9. 8732 -o. 0119 

-16. 6927 -14.6602 0.5594 o. 55 75 1.0937 -8.0283 9.1784 10.1021 -o. 2994 
0.0014 0.0018 o. 0012 0.0024 o. 0011 0.0010 0.0016 0.0015 0.0012 

0 l[ 7 li 8 BE 8 BE 9 BE 10 B 10 B 11 c 13 c 14 F 19 
14.9073 20.9462 4. 9442 12.6070 12.0522 8.6677 3.1246 3. 0198 -1.4860 

I 
0\ 
I 

-17.6878 -10.4353 -:-12.0794 4.5923 -1.0867 -13.2269 10.4890 8.1832 -4~4718 

0•0014 o. 0014 o. 0014 0.0012 o.oo 16 0.0011 0~.0014 0.0016 0.0012 
T li 6 li 1 BE 7 BE 8 BE 9 B 9 B 10 c 12 c 13 F 18 

14.0884 14.9073 15.7689 4.9442 12.4186 12.0522 o. 3.1246 0.8724 

-21.1790 -11.1992 -11.3911 ~13. 5959 -13.7631 -2.8626 -5.2351 -2.7984 
0.0041 MASS 0.0014 0.0018 0.0200 0.0024 0.0019 0.0043 0.0010 

HE3 HE 6 HE 7 ll 7 li 8 ll 9 BE 9 BE 10 B 12 B 13 0 18 
17.5982 UNKNOWN 14.9073 20.9462 24.9650 12.6070 13.3702 1 6. 5616 -0.7824 

-2.5283 -o. 601 o 2.1263 7.1544 2.9295 18.9129 14.3465 10.4628 9. 7334 
0.0190 0.0041 o. 0015 o .. oo15 0.0018 0.0013 0.0015 o. 0020 0.0013 

HE4 HE 5 HE 6 ll 6 li 1 ll 8 BE 8 BE 9 B 11 R 12 0 17 
11.4540 17.5982 14. C884 14.9073 20.9462 4.9442 8. 6677 13.3702 -o. 8077 

-21.1790 -0.6010 -4.7908 -5.3862 -9.69 24 -19-~91<; -4.5719 -3.3926 -9.1076 
o. 0041 o. 0041 MASS 0.0372 0.0043 0.0127 0.0043 0.0044 0.0043 0.0043 

HE6 HE 3 HE 4 Ll 4 li 5 Ll 6 BE 6 BE 7 8 9 R 10 0 15 
14.9313 2. 4248 UNKNOWN 11.6 790 14.0884 18.3760 15.7689 12.4186 12. 05?2 ' 2.8599 

-17.6878 2. 12 63 -1.0560 -5.3862 -1.8950 -15.2205 -0.4376 -2.8383 
0.0014 MASS o. 0015 0.0191 0.0043 0.0018 0.0018 0.0028 0.0016 

LJ6 H 3 H 4 HE 4 HE 5 HE 6 ll 6 li 7 BE 9 BE 10 N 15 
14.9499 UNKNOWN 2. 42 48 11.4540 17.5982 14.0884 14.9073 12.6070 0.1004 



4 BE 10 MASS E )(CESS 12.6070 +/- o.oo22 MEV 

*********** 
----------~--------------------------------------------------------~-----------------------------------------------
INCOMING GAMMA N p 0 T HE3 HE4 Ll6 ,ll7 C12 
--------------------~----------------------------------------------------------------------------------------------
OUTGOING 

0.4974 11. 22 83 12.3727 10.9953 24.41.37 12.0119 21..0103 19.6433 20.6319 
0.0152 o. 0022 0.0026 0.0046 o. 0024 0.0023 0.0043 0.0152 0. 0023 

GAMMA BE 10 BE 11 8 11 B 12 B 13 c 13 c 14 N 16 N 17 NE 22 
20.1810 B. 66 77 13.3702 16.5616 3.1246 3•0198 5.6851 7.8710 -8.0249 

-6. B149 -o~ 2211 9.003B 6.1153 1q.4669 3.8357 16.5236 13.7578 10.2655 
0.0024 o. 0023 0.0022 o. 0026 0.0022 0.;0024 0.0026 0.0043 0.0027 

N BE 9 BE 10 B 10 B 11 B 12 c 12 c 13 N 15 N 16 NE 21 
llo 3505 12.0522 6.6677 13.3702 o. 3.1246 0.1004 5.6851 -5.7299 

-19.6470 -1.7271 -4.B320 6.8791 -8.8168 9.5332 6.5323 5.3640 
0.0201 MASS 0 .o 152 1o 0000 0.0026 0.0046 0.0026 o. 0162 0.0073 

p ll 9 ll 10 BE 10 BE 11 BE 12 B l2 B 13 c 15 c 16 F 21 
24.9650 UNKNOWN 20.1810 25.1000 13.3702 16.5616 9.8732 13.6q3o -0.0460 

-21.4751 -17.4225 -4.5904 -5.7600 5. 7347 -11.4744 10.5397 4.5052 -0.5170 
0.0027 o. 0201 o. 0024 0.0152 0.0022 0.0026 0.0025 0.0026 0.0052 

0 ll 8 LI 9 BE 9 BE 10 BE 11 B 11 B 12 c 14 c 15 F 20 
20.9462 24.965C 11.35 05 20.1810 e. 6677 13.3702 3.o1q8 9. 8732 -0.0119 

I 
-l 

I 

-17.2502 -15.2177 o. 0018 -0.5575 0.5362 -8.5859 8.6208 9.5445 -0.8569 
0.0025 o. 002 7 o. 00 24 0.0024 0.0023 0.0023 0.0026 0.0025 0.0024 

T li 7 li 8 BE 8 BE 9 BE 10 B 10 B 11 c 13 c 14 F 19 
14.9073 20.9462 4. <¥+42 11.3505 12.0522 e. 6611 3.1246 3. 01 9B -1.4860 

-25.9029 -15.9815 -14.1534 -20.0B06 -4.7975 -5.6570 
MASS 0.1200 o. 0027 0.0201 MASS 0.0152 0.0047 MASS 0.0036 

I-!E3 HE 7 HE 8 LI 8 Ll 9 Ll 10 BE 10 BE 11 B 13 R 14 0 19 
UNKNOWN 31.6500 2 o. 9462 24.9650 UNKNOWN 20.1B10 16.5616 UNKNOWN 3.3327 

-7.4160 2. 5639 2.3720 0.1672 13.7631 10.9004 8.5279 10.9647 
0.0046 MASS o. 0025 0.0027 0.0201 0.0024 0.0028 0.0047 0.0023 

HE4 HE 6 HE 7 LI 7 li 8 li 9 BE 9 BE 10 B 12 B 13 0 18. 
17. 5982 UNKNOWN 14.9073 20.9462 24.9650 11.3505 13.3702 16.5616 -0.7624 

-7.4160 -8.3738 -9.3B12 -5.9ft37 -4.q486 -5.B288 -7.5107 -2.9550 1. 24 84 -0.2547 
0.0046 o. 019 5 o. 03 73 0.0047 o. 0047 0.0047 0.0047 0.0047 o. 0047 0.0046 

I-!E6 HE 4 HE 5 u 5 li 6 ll 7 BE 1 BE 8 B 10 B 11 0 16 
2.4248 11.4540 11.6790 14.0884 14. 9073 15.7689 4.9442 12.0522 B. 6671 -4.7365 

-5.6464 -5.9437 -1.4574 -20.0028 -6.7551 -7.1665 -!=" 

MASS MASS o. 0192 0.0047 MASS o.oo 27 0.0029 o. 0152 0.0043 td 
CD 

LI6 H 4 H 5 HE 5 HE 6 HE 7 ll 7 li B BE 10 BE 11 N 16 I-' 
UNKNOWN UNKNOWN 11.4540 17.5982 UNKNOWN 14.9073 20.9462 2o.uno 5.6B51 0 





---~-------------------~-----------------------------------~-------~-----------------------------------------~----
INCOMING GAMMA N p 0 T HE3 HE4 ll6 Ll7 C12 
-------------------------------------------------------------------------------------------------------------------
OUTGO lNG 

-l7.7B64 2.7916 -1.3982 -1.9936 -6.2998 -16.1992 -1.1853 -5.7150 
0.0012 o. 0013 MASS 0.0370 0.0016 Oo0121 o. 0017 0.0021 0.0017 

l 17 HE 3 HE 4 li 4 li 5 li 6 BE 6 BE 7 B 9 B 10 0 15 
14.9313 2.4248 UNKNOWN 11.6 790 14.0B84 18.3760 15.7689 12.4186 2.B599 I 

-15.7539 -'5.6231 -24.8452 -17.7287 -6.4053 -16.9020 
NO 0.0016 NO MASS 0.0370 MASS 0.0121 0.0024 0.0023 0.0016 

LIB HE 3 li 4 lT 5 BE 5 BE 6 B 8 B 9 0 14 
REACTION 14.9313 REACTION UNKNOWN 11.6790 UNKNOWN 1B.3760 22.9231 12.4186 a.ooBo 

-20. <;2A6 -36.0228 
NO NO NO NO MASS NO MASS MASS 0.0201 o.072B 

l 19 li 4 BE 5 B 7 B 8 0 13 
REACTION REACTION REACT! ON REACTION UNKNOWN REACTION UNKNOWN UNKNOWN 22.9231 23.1100 

-lB. 6667 1.14 75 -2.0348 -6.3650 -2.873B -16.1992 -o. 9788 -1.4164 -3.8111 
0.0012 MASS o. 0013 ... 0190 0.0042 0 .oo 16 0.0017 0.0019 o,oo21 0.0014 

BE7 H 3 H 4 HE 4 HE 5 HE 6 li 6 li 7 BE 9 BE 10 N 15 
14.9499 UNKNOWN 2. 4248 11.4540 17.5982 14.0884 14.9073 11.3505 12.6070 0•1004 

I 

-6.5873 -4.362 8 -1.0937 13.2269 -8.5526 -0.9788 10. 664B -4.6435 'P 
0.0010 o. 0010 NO 0.0011 o.oon MASS 0.0370 0.0019 0.0017 0.0015 

BE9 H· 1 H 2 HE 3 HE 4 ll 4 li 5 BE 7 BE B N 13 
7.2B90 13.1359 REACTION 14.9313 2.424B UNKNOWN 11.679.0 15.76B9 4.9442 5.3452 

0.2276 -0.5362 -4~8424 -1.4164 -17.903B 
NO 0.0023 NO NO 0 .oo 23 NO MASS 0.0123 0.0027 0.0093 

BElO H 1 HE 3 ll 4 BE 6 BE 7 N 12 
REACTION 7 .2B90 REACTION REACTION 14.9313 REACTION UNKNOWN 1B. 3760 15.76B9 17.3490 

-1B. 5319 -7.3936 -26.0444 -17.72B7 -20.92B6 -13.8907 
NO NO o. 0016 MASS MASS 0.0191 0.0043 0.0024 0.02011 0.0016 

B8 H 3 H · 4 H 5 HE 5 HE 6 li B. ll 9 c 14 
REACTION REACTION 14.9499 UNKNOWN UNKNOWN 11.45 40 17.59B2 20.9462 2 4. 9650 3.019B 

11.4560 9. 2314 5.19B6 -9.1221 5.7939 4. 2034 -7.26.39 
NO 0.0006 NO 0.0006 0.0006 NO 0.0007 0.0370 0.0017 o. 0012 

Btl GAMMA H 1 H 2 HE 3 li 5 li 6 C· 11 
REACTION REACTION 7 .2B90 13.1359 REACTION 14.9313 11.6790 14.0BB4 10.64B4 

\J1 

txl 

b 



~~~~~~:~~~~-------~~~~-:~::~~---:~:~::_:~~--:~::::_::: __________________________________________________________ _ 
INCOMING GAMMA N p D T HE3 HE4 LI6 Ll7 C12 
---------~---------------------------------------------------------------------------------------------------------
OUHOING 

GAMMA B 11 

-11.4560 
0.0006 

N B 10 
12.0522 

-11.2283 
0.0022 

P BE 10 
12.6070 

-15.8187 
0.0010 

0 BE 9 

T 

HE3 

HE6 

ll6 

11.3505 

-11.2265 
0.0009 
BE 8 
4.9442 

-27.2099 
0.0015 
LI 8 

20.9462 

-8.6644 
0.0012 
lt 7 

14.9073 

-20.6095 
0.0372 
li 5 

11.6790 

-16.8747 
0.0190 
HE 5 

11.4540 

3.368c:l 
o. 0013 

B 12 
13.3702 

B 11 

-10.7309 
o. 0150 
BE 11 

20.Ull0 

-9.0038 
0.0022 
BE 10 

12.6070 

-9. 5613 
0.0010 
BE 9 

11.3505 

-23.1572 
0.0200 
Ll 9 

24.9650 

-6.6318 
0.0016 
li 8 

20.9462 

-14.9475 
0.0042 
Ll 6 

14.0884 

-14.9475 
0.0042 
HE 6 

17.5982 

15.<J567 
o. 0003 
c 12 

o. 

-2.7632 
o. 0011 
Cll 

10.6484 

B 11 

-9.2314 
o. 0006 

B 10 
12.0522 

-11.4119 
o. 0014 

B 9 
12.4186 

-10. 32 52 
o. 0010 
BE 9 

ll· 35 05 

a. 5811 
o. 0009 
BE 8 
4. 9442 

-20.0175 
o. 0127 
BE 6 

18.3760 

-12.;2201 
o. 0016 
LI 6 

14. O!l84 

18.6790 
0.0009 
c 13 

3.1246 

13.7322 
0.0003 
c 12 

o. 

1.1444 
0.0013 

B 12 
13.3702 

B 11 

-5.1986 
0.0006 

B 10 
12.0522 

-5.7347 
0.0022 
BE 10 

12.6070 

8.0283 
0.0010 
BE 9 

11.3505 

-11.5635 
0.0042 
BE 7 

15.7689 

-7.1921 
0.0016 
ll 7 

14.9073 

20.5978 
0.0005 
c 14 

3.0198 

12.;4216 
0.0009 
c 13 

3.1246 

-0.2330 
o .• 0040 

B 13 
16.5616 

-2.8885 
o.oo 14 

B 12 
13.3702 

B 11 

-11.49 47 
0.0150 
BE 11 

20.1810 

a. 5859 
0.0023 
BE 10 

12.6070 

1.0752 
0.0041 
BE 8 
4.9442 

-ll.4170 
0.0019 
Ll 8 

20.9462 

20.73 53 
0.0004 

N 14 
2.86 37 

10.1824 
0 .oo 12 
Nl3 

5.3452 

13.1854 
0.0009 
c 13 

3.1246 

10.46 31 
0.0004 
c 12 

o. 

-1.9993 
0 .oo 12 
c 11 

10.6484 

8 11 

q. 12 21 
o. 0007 

8 10 
12.0522 

-16.9223 
0.0043 

B 8 
22.9231 

4.5664 
o.oo 14 
BE 8 
4.9442 

1 0;, 9920 
0.0009 

N 15 
0.1004 

0.1573 
0.0005 

N 14 
2.8637 

0.7836 
0.0006 
c 14 

3.01':l8 

-5.1681 
o.oo.o9 
c 13 

3.1246 

-3.8575 
0.0005 
c 12 

o •. 

-17.2091 
0.0014 

B 12 
13.3702 

fl 11 

-18.9244 
0.0042 

B 9 
12.4186 

-14.~465 

0.0015 
BE 9 

11.3505 

23.5638 
0.0015 

0 17 
-o. ao77 

19.4212 
0.0012 

0 16 
-4.7365 

9.7820 
0.0037 

N 16 
5.6851 

9.5198 
0.0014 

N 15. 
0.1004 

4.9424 
0.0012 

N 14 
2. 863.7 

4.804q 
0.0012 
c 14 

3.0198 

17.2067 
0.0014 
c 13 

3.1246 

-5.4905 
0.0043 
c 11 

10.6484 

fl 11 

24.3574 
0.0012 

0 18 
-o. 7824 

16.3112 
0.0015 

0 17 
-o. 8077 

8.4150 
0.0150 

N 17 
7. 8710 

4.7540 
0.0037 

N 16 
5.6851 

8.5246 
0.0014 

N 15 
0.1004 

-1.22<l6 
0.0015 
c 15. 

CJ.fl732 

18.1304 
o. 001.2 
c 14 

3.0198 

5.9768 
0.0042 
c 12 

o. 

-3.8836 
o. 0020 

A 12 . 
13.3702 

18.1960 
o. 0019 
NA 23 

-9.5283 

5.7784 
0.0027 
NA 22 

-5.1822 

9.4036 
0.0007 
NE 22 

-8.0249 

1.2617 
o. 0015 
NE 21. 

-5.7299 

o.75qz 
o. 0006 
NE 20 

-7.0415 

-6.2518 
0.0047 

F 20 
-0.01.19 

7.7289 
0.0009 

F 19 
-1.4860 

-10.8824 
0.0040 

F 17 
l.<l519 

-4.6130 
0.0015 

0 17 
-o. a on 

Vl 

,. 
I-' 

? 



----------------.---------~--------------------~-------~--~---------------------------------------------------~-----
INCOMING GAMMA N p 0 T HE3 HE4 Lib LI7 C12 
-------------------------------------------------------------------------------------------------------------------
OUHOING 

-8.6644 -9.6222 -1 o. 62 96 -7.1921 -6.1970 -7.0772 -8.7591 -4.2034 -1.5 031 
0.0012 o. 0190 o. 0370 0.0016 0.0016 0.0016 0.0014 0.0011 0.0012 

LI7 HE 4 HE 5 ll 5 ll 6 li 7 BE 7 BE 8 B 10 B 11 0 16 
2.4248 11.4540 11.6790 14.0884 14.9073 15.76 B9 4.9442 12.0522 -4.7365 

-27.2099 -6.6318 -10.8216 -11.4170 -15.7232 -25.6227 -10.6087 -9.4234 -15.1384 
0.0015 o. 0016 MASS 0.0370 0.0019 0. 0121 0. co 19 0. 0023 o. 001 9 0.0019 

LIB HE 3 HE 4 li 4 li 5 li 6 BE 6 BE 7 B 9 B 10 0 15 
14.9313 2.4248 UNKNOWN 11.6790 14.0884 18.3760 15.768<} 12.4186 12.0522 2.8599 

-23.1572 -13.0264 -32.2486 -25.1320 -13.8086 -24.3053 
NO 0.0200 NO MASS 0.0421 MASS 0.0233 0.0201 0.0201 0.0200 

l 19 HE 3 li 4 ll 5 BE 5 BE 6 B 8 B 9 0 14 
REACTION 14.9313 REAC Tl ON UNKNOWN 11.6790 UNKNOWN 18.3760 22.9231 12.4186 8.0080 

-11.26 62 -11.5635 -7.0772 -25.6227 -5.6198 -12.3749 -12.7863 
MASS MASS o. 0190 0.0042 MASS 0.0016 0.0019 0.0027 0.0151 0.0037 

BE7 H 4 H 5 HE 5 HE 6 HE 7 ll 7 ll 8 BE 10 BE 1l. N 16 
UNKNOWN UNKNOWN 11.45 40 l1.5<l82 UNKNOWN 14.9073 20."462 12.6070 20.1810 5.6851 

I 
1-' 

-15. 8).87 -<;.5613 -1 o. 32 52 8.0283 0.8131 0.5695 -14.3465 6.4614 0.8740 -5.5465 ';-' 
0.0010 o. 0010 o. 0010 0.0010 0.0190 0.0370 0.0015 0.0017 0.0017 0.0010 

BE9 H 2 H 3 HE 3 HE 4 HE 5 ll 5 ll 6 BE 8 BE 9 N 14 
13.1359 14.9499 14.9313 2.424B 11.4540 11.6790 14.0884 4.9442 11.3505 2.8637 

-11.2283 -9.0038 -5.7347 8.5859 -13.1936 -5.6198 6. 0238 -9.2B45 
0.0022 o. 0022 NO 0.0022 0.0023 MASS 0.0371 0.0027 0.0026 0.0025 

BE10 H 1 H 2 HE 3 HE 4 ll 4 li 5 BE 7 BE 8 N 13 
7.2890 13.1359 REACTION 14.9313 2.4248 UNKNOWN 11.6790 15.7689 4.<l442 5.3452 

-16.9223 -25.1320 -24.1286 
NO NO MASS MASS MASS 0.0043 MASS 0.0201 MASS 0.0018 

88 H 4 H 5 H 6 HE 6 HE 7 ll 9 ll 10 c 15 
REACTION REACTION UNKNOWN UNKNOWN UNKNOWN 17.5982 UNKNOWN 24.9650 UNKNOWN 9.8732 

-ll.45l:O -9.2314 -5.1986 q. 12 21 -12.4138 -4.2034 -9.4234 -6.5091 
0.0006 NO o. 0006 0.0006 MASS 0.0007 0.0190 0.0017 0.0019 0.0010 

B10 N 1 H 2 H 3 H 4 HE 4 HE 5 ll 7 ll 8 c- 13 
s. 0714 REACTION 13.1359 14.9499 UNKNOWN 2.4248 11.4540 14.9073 20.9462 3.1246 

\Jl 

txf 

·~::: 



6 c 12 MASS EXCESS o. +I- o. MEV 0\ 

••••••••••• () 

------------------------------------------------------------------------------------------------------------------- I-' 
INCOMING GAMMA N p 0 1 HE3 HE4 ll6 Ll7 C12 "' 
----~--------------------------------------------------~---------------------------------------------~-------------
OUTGOING 

4.9468 1.9438 10.2722 14• 84')5 12.0714 7.1613 13.2160 16.3933 13.9333 
o.oco8 0.0011 0.0002 o.ooos Oo0012 0.0005 0.0014 0.0014 0.0011 

GAMMA c 12 c. 13 N 13 N 14 N 15 0 15 0 16 F 18 f 19 MG 24 
3.1246 5.3452 2.8637 0.1004 2.8599 -4.1365 0.8724 -1.481:0 -13.9333 

-18.7198 -18.1314 -0.2807 4.0148 -1.1481 -8.5066 4.0651 5.9635 -2.5990 
0.0011 0.0090 o. 0011 o. 0003 0.0005 0.0013 0.0012 0.0014 0.0029 
c 11 c 12 N 12 N 13 N 14 0 14 0 15 F 11 F 18 MC. 23 

10.6484 17.3490 5.3452 2.8637 8.0080 2.85<}9 1.9519 0.8724 -5.4724 

-15.9567 -12.5878 2.7223 4.6411 4.7186 -4.9646 7.6071 8.4007 2.2393 
0.0003 0.0013 o.ooo8 0.0004 0.0003 o.oooq 0.0014 0•0011 0.0019 

p B 11 B 12 c 12 c 13 c 14 N 14 N 15 0 11 0 18 Nl\ 23 
8.6677 13.3702 3.1246 3. 0198 2.8637 0.1004 -0.8017 -0.1824 -9.5283 

-25.1881 -13.7322 -16.4953 -1.3106 -3.5498 -13.5749 5.6890 2. 57<} 1 -7.9537 
0.0005 0.0003 0.0011 o.ooo8 0.0011 0.0005 0 .oo 11 0.0014 0.;0021 

D B 10 8 11 c 11 c 12 c 13 N 13 N 14 0 16 0 11 NA 22 
12.0522 8.6677 10.6484 3.1246 5.3452 2.8637 -4.7365 -0.8077 -5.1822 I 

I-' 
[\) 
I 

-27.3685 -18.'3307 -23.3190 -12.4624 -17.3676 -17.8704 -3.7214 4.6939 -12..76'19 
0.0013 0.0006 0.0130 o. 0011 0.0090 0.0012 0.0016 0 .oo 12 0.0080 

T B 9 B 10 c 10 c 11 c 12 N 12 N 13 0 15 0 16 NA 21 
12.4186 12.0522 15.65SO 10.6lff4 17.3490 5.3452 2.8599 -4.7365 -2.18~0 

-26.2818 -19.4669 -1<.i .6945 -10.4631 -13.3516 -15.6312 -0.9433 -5.7091 -9.2014 
0.0009 0.0022 0.0005 0.0004 o. 0013 0.0009 0.0014 0.0031 -~ 0.0015 

HE3 BE 9 BE 10 B 10 B 11 B 12 c 12 c 13 N 15 N 16 NE 21 
11.3505 12.6070 12.0522. 8.1:617 13.3702 3.1246 0.1004 5.6851 -5.7299 

-7.3689 -5.7038 -7.5544 -1.3410 3. 8575 1.8582 8.7999 12.3821 4.6167 
0.0009 0.0010 c.co14 o. 0006 o. 0005 0.0012 0.0012 0.0014 0.0006 

HE4 llE 8 BE 9 B 9 B 10 B 11 c 11 c 12 N 14 N 15 NE 20 
4.9442 11.3505 12.4186 12.0522 8.6677 10.6484 2.8637 0.1004 -7.0415 

-35.9742 -25.2957 -27.3851t -15.!)669 -31.6569 -30.8314 -20.85S8 -e .036 1 -22.9175 
0.0126 0.0041 MASS 0.0043 0.0042 0.0701 0.0136 O.OOCJ9 0.004? 0.0062 

HE6 BE 6 BE 7 B 7 8 e B 9 c 9 c 10 N 12 N 13 NE IE 
18.3760 15.7689 UNKNOWN 22.9231 12.4186 28.9900 15.6580 17.34<}0 5.3452 5.3193 

-28.1768 -20.CJ243 -22.5683 -5.8967 -10.4890 -11.5757 -23.7158 -2.!.057 -14.'3608 
0.0016 0.0016 0.0016 0.0014 0.0014 0.0017 0.0013 0.0017 0.0014 

Ll6 li 6 ll 1 BE 7 BE a BE 9 B 9 B 10 ( 12 c 13 f 18 
14.0884 14.9073 15.7689 lt.9442 11.35 05 12.4186 12.0522 3.12.1t6 0.872.4 



-------------------------------------------------------------------------------------------------------------------
INCOMING GAMMA N p D 1 HE3 HE4 lll: ll7' C12 
--------------------------------------------------------------------------------------------------------------------
OUTGOING 

-26.5863 -20.9243 -25.9943 -17.5403 -.4.9015 -22.8991 -24.9011 -11.4673 -16.8592 
0.0370 0.0016 0.0121 0.0016 o. 0014 0.0019 0.0017 0.0019 0.0012 

Ll7 LI 5 LI 6 eE 6 BE 7 BE ·8 B 8 B 9 c 11 c 12 F 17 
11.6790 14.0884 18.3760 15.7689 4.9442 22.9231 12.4186 10.6484 1.9519 . 

-24.5538 -26.1863 -21.7651 -41.4445 -22.5158 -16.6873 -31.6322 
MASS 0.0370 MASS O.OIZ1 0.0019 MASS 0.0022 0.0131 0.0022 0.0400 

LIB ll 4 LI 5 BE 5 BE 6 BE 1 B 1 8 8 c 10 c 11 F 16 
UNKNOWN 11.6790 UNKNOWN 18.3760 15.7689 UNKNOWN 22.9231 15 .• 6580 10.6484 10.6860 

-28.3910 -39.8666 -25.7157 
NO MASS NO MASS o. 0233 MASS MASS 0.0728 0.0239 MASS 

ll9 li 4 BE 5 BE 6 B 6 B 7 c 9 c 10 F 15 
REACTION UNKNOWN REACT ION UNKNOWN 18.3160 UNKNOWN UNKNOWN 28.9900 15.6580 UNKNOWN 

-27.2229 -25.2957 -22.5683 -17.5403 -21.7651 -5.7818 -24.6946 -10.3482 -14.2318 -1.,.9612 
0.0190 0.0041 0.0016 0.0016 0.0019 0.0014 0.0015 0.0016 0.0020 0.0014 

BE7 HE 5 HE 6 Ll 6 Ll 7 ll 8 BE 8 BE 9 8 11 B 12 0 17 
11.4540 17.5982 14.0E84 }4. 9073 2 o. 9462 4.9442 ll.3505 8.6671 13.3702 -0.8017 

I 
1-' 

LA> 

-26.2 8cl8 
,. 

-5.7038 -9.8936 -10.4890 -14.7952 -24.6946 -9.6807 -8.4954 -1-4.2104 
0.0009 0.0010 MASS o. 03 70 o. (}014 0.0120 0.0015 0.0019 0.0015 0.0015 

BE9 HE 3 HE 4 ll 4 ll 5 li 6 BE 6 BE 1 8 9 6 10 0 15 
14.9313 2.4248 . UNKNOWN 11.6790 14.0884 18.3760 15.7689 12.4186 12.0522 2.8599 

-19.4669 -9.3361 -28.5582 -21.4417 -10.1183 -zo .6150 
NO 0.0022 NO MASS 0.0371 MASS 0.0122 0.0029 0.0028 0.002.2 

BEl 0 HE 3 li o4 ll 5 BE 5 eE 6 8 8 B 9 0 14 
REACTION 14.9313 REACTION UNKNOWN 11.6790 UNKNOWN 18.3760 22.9231 12.4186 8.0080 

-27.0881 -27.3854 -22.8991 -41.4445 -21.4417 -28.1968 -28.6082 
MASS MASS 0.0191 0.0043 MASS. 0.0019 0.0022 0.0029 0.0151 0.0038 

68 H 4 H 5 HE 5 HE 6 HE 1 Ll 1 ll 8 BE 10 BE 11 N 16 
UNKNOWN UNKNOWN 11.4540 11.5982 UNKNOWN 14.9073 20.9462 12.6070 i0.1810 5.6851 

-25.1881 -18.9307 -19.6945 -1.3HO -8.5562 -8.7999 -23.7158 -2.9080 -8.4954 -14.9159 
0.0005 0.0006 0.0005 0.0006 o. 0190 0.0370 0.0013 0.0014 0.0015 0.0005 

810 H 2 H 3 HE 3 HE 4 HE 5 li 5 li 6 BE 8 EE 9 N 14 
13.1359 14.949.9 14.9313 2.4248 11.4540 11.6790 14.0884 4.9442 11.3505 2.8637 

-15.9567 -13.7322 -10~4631 3.6575 -11.92l<J -10.3482 1.2954 -14.0129 
0.0003 o. 0003 NO 0.0004 o.ooo5 MASS 0.0370 0.0016 0.0014 0.0011 0'\ 

B.ll H 1 H 2 HE 3 HE 4 li 4 li 5 BE 7 BE 8 N 13 () 

7.2890 13.1359 REACTION 14.9313 2.4246 UNKNOWN 11.6790 15.7689. 4.<:;442 5.3452 1-' 
[\) 



6 c 13 MASS E l«CF.SS 3. 12 46 +I- 0.0008 MEV 0\ 

*********** 0 

------------------------------------------------------------------------------------------------------------------- I-' 
IN COM lNG GAM!4A N p D T HE3 HE4 ll6' LI7 C12 w 

-------------------------------------------------------------------------------------------------------------------
OUTGOING 

8.1762 7. 5499 16.1601 12.3!194 22.7925 6.3570 1R.6990 18.0438 16.3153 
0.0009 o. 0008 0.0011 0.0036 o. 0009 0.0013 0.0016 o. 0049 0.0021 

GA.MMA c 13 c 14 N 14 N 15 N 16 0 16 0 .17 F 19 F 20 MG 25 
3.0191! 2. 8637 . 0.11)04 s. 68 51 -4.7365 -o. eo77 -1.4860 -0.0119 -13.1907 

-4.9468 -3. 0031 5.3 253 9. 9027 7.1246 2. 214 5 8.2692 11.4465 R.9865 
o.oooa o. 0014 o.oooa 0.0012 o.oo 15 0.0009 o. 0016 0.0016 0.0019 

N c 12 c 13 Nl3 N 14 N 15 0 15 0 16 F 18 F 19 MG 24 
o. 5.3452 2.8637 0.1004 2.8599 -4.7365 o. 8724 -1.4fl60 -13.9333 

-17.5346 -12.6546 5.9517 o. 9124 10.6665 -7.4247 10.7064 7.4102 4.2540 
0.0015 0.0041 0.0009 0 .oo 12 0 .oo 12 0.0036 0.0014 0.0032 0.0033 

p 8 12 B 1.3 c 13 c 14 c 15 N 15 N 16 0 18 0 19 NA ?.4 
13. 3702 16. 5616 3.0198 9.8732 o. 1004 5.6fl51 -0.7824 3.3327 -8.4184 

-18.6790 -15.3101 -2.7223 1. 9188 2.0563 -7.6870 4o884B 5.6784 -0.4B30 
o.ooo9 o. 001 5 o. 0008 0.0009 0.0009 0.0012 0.0016 0.0014 0.0021 

D B 11 B 12 c 12 c 13 c 14 N 14 N 15 0 lt 0 18 NA 23 
8. 6677 13.3702 o. 3. 0198 2.86 37 o. 1004 -0.8071 -o. 7824 -9.5283 

I 

~ 
I 

-23.8775 -12.4216 -15.1841! 1.3106 -2.2392 -12.2643 6.99<}6 3.8896 -6.6431 
0.0010 0.0009 o. 0014 o.oooa 0.01) 14 0.0009 0.0014 0.0016 0.0028 

T 8 10 B 11 c 1 1 c 12 c 13 N 13 N 14 n 16 0 17 NA 22 
12.0522 a. 6677 1 o. 6484 o. 5. 3452 2.8637 -4.7365 -o. aon -5.1822 

-24.4137 -23.9163 -13.18 54 -12.0410 -13.4184 -12.4018 -3.4034 -4.7704 -3.7811! 
0.0024 0.0150 o. 0009 0.0015 0.0041 o. 0010 0.0038 o. 01 51 0.0010 

HF.3 BE 10 BE 11 B 11 8 12 B 13 c 13 c 14 N 16 N 17 NE 22 
12.6070 20.1810 8. 66 77 13.3702 16.5616 3.0198 5.6851 7. 8710 -8.0249 

-10.6506 -3.8357 -4. 06 34 5.1681 2.2796 15.6312 14.6878 9. 922 0 6.4297 
0.0013 0.0024 0.0010 0.0009 0.0016 0.0009 0.0016 0.0038 0.0017 

HE4 BE 9 BE 10 B 10 B 11 B 12 c 12 c 13 N is N 16 NE 21 
11.3505 12.6070 12. 05 22 8.6677 13.3702 o. 0.1004 5.6851 -5.7299 

-30.2425 -11.3464 -30. 1077 -n. 7563 -11.5759 -15.200'3 -22.6972 -5.73!14 -2.4300 -16.22'56 
o. 0042 0.0042 o. 0043 0.0043 0.0041 0.0136 0.0042 0.0044 0.0042 0.0044 

HE6 BE 7 BE 8 B 8 B 9 B 10 c 10 c 11 N 13 N 14 NE 19 
1'5.76A9 4. 9442 22.9231 12.4186 12.0522 1 '5. 6'5 80 10.6484 5.3452 2.86'37 1.7520 

-25.8711 -23.1!31!6 -8.6190 -9.!.784 -8.6209 -8.0847 -17.2067 0.9237 -9.4778 
0.0017 0.0020 . o. 0016 0. 0 016 0.0026 0 .oo 15 0.0014 0.0018 0.0016 

Ll6 Ll 7 L1 8 BE 8 BE 9 BE 10 8 10 8 11 c 13 c 14 F 19 
14.9073 20.<J462 4.9442 11.3505 12.6070 12.05 22 B. 6677 '1. 01 98 -1.4860 



) 

-------------------------------------------------------------------------------------------------------------------
INCOMING GAM"1A N p 0 T HE3 HE4 LI6 Ll7 Cl2 
-------------------------------------------------------------------------------------------------------------------
OUTGOING 

-25.8111 -18.6186 -20.2626 -3.5•HO -8.1833 -9.2700 -21.4101 2.3057 -12.6551 
0.0017 o. 001 8 o. 0018 0.0016 0.0016 o.oo 19 0.0015 0.0017 0.0016 

LI7 li 6 Ll 7 BE 7 BE 8 BE 9 B 9 B 10 c 12 c 13 F 18 
14.0884 14.9073 15.7689 4.9442 ll.3505 12.4186 12.0522 o. 0.8724 

-29.5006 -23. 8386 -28.9086 -20.4546 -7.8158 -25.8134 ...,.27.8154 -14.3816 -2.9143 -19.7735 
0.0370 0.0020 o. 012l 0.0020 0.0019 0.0023 0.0022 0.0023 0.0020 0.0018 

LIB Lr 5 LI 6 BE 6 BE 7 BE 8 B 8 B 9 c 11 c 12 F 17 
11.6790 14.0884 l.B. 37 60 15. 768'l 4.9442 22.92 31 12.4186 10.64fl4 o. 1.9519 

-25.4480 -27.0805 -22.6593 -42.3387 -23.4100 -17.5815 -32.5264 
MASS o. 0421 MASS 0.0233 0.0200 MASS 0.0201 0.0239 0.0201 0.0447 

ll9 li 4 Ll 5 BE 5 BE 6 BE 7 B 7 B 8 c 10 c 11 F 16 
UNKNOWN 11. 6790 UNKNOWN 18.3760 15.7689 UNKNOWN 22.9231 15.6580 1 o. 6484 10.6860 

-30.2425 -20.2626 -20.4546 -22.6593 -9.0635 -22.8266 -11.9261 -14.29116 -11.8619 
0.0042 MASS o. 0018 1).0020 0.0200 0 .oo 16 0.0026 0.0022 1).0044 0.0014 

IH7 HE 6 HE 7 li 7 li 8 Ll 9 BE 9 BE 10 B 12 Fl 13 0 1fl 
17.5982 UNKNOWN 14.9073 20.9462 24.9650 11.3505 12.6070 13.3702 16.5616 -0.7824 

I 
1-' 

-10.6506 -ll.6085 -12.6159 -9.1784 -8.1833 -9.0635 -10.7454 -6.1897 -1.91163 -3.4893 Vl 
I 

o. 0013 0.0190 o. 0370 0.0016 0.0016 0.0016 0.0015 0.0017 o. 0017 0.0012 
B E9 HE 4 HE 5 ll 5 li 6 LI 7 BE 7 BE 8 B 10 8 11 0 16 

2. 42 4fl 11.4540 11.6790 14.08fl4 14.9073 15.7689 4.9442 12.0522 8. 66 77 -4.7365 

-24.4137 -3.R357 -8.0255 -8.6209 -12.9271 -22.8266 -7.8126 -6.6273 -12.3423 
0.0024 o. 0024 MASS 0.0371 0.0026 0.0122 0.0026 0.0029 o. 0026 0.0026 

8 E10 HE 3 HE 4 LI 4 Ll 5 ll 6 BE 6 BE 7 B 9 B 10 0 15 
14. 9313 2. 424 8 UNKNOWN 11.6790 14.0884 18.3760 15.7689 12.4186 12.052 2 2.8599 

-3 o. 1077 -36.4985 -25.B134 -42.3387 -25.8911 -29.9912 -27.6695 
MASS MASS o. 0043 MASS 0.1200 0.0023 0.0201 0.0151 1.0000 o. 0151 

BB H 5 H 6 HE 6 HE 1 HE 8 Lr 8 LI 9 BE 11 I BE 12 N 17 
UNKNOWN UNKNOWN 17.5982 UNKNOWN 31.6500 20.9462 24.9650 20.1810 25.1000 1. 871() 

-23.8175. -4.0634 -7.2457 -11.5759 -B.OR47 -21.4101 -6.1897 -6.6273 -9.0280 
0.0010 MASS o. 0010 0.0190 0.0041 0 .oo 15 0.0015 o. 0011 0.0026 0.0012 

B10 H 3 H 4 HE 4 HE 5 . HE 6 li 6 LI 7 BE 9 BE 10 N 15 
14.9499 UNKNOWN 2. 4248 11.4540 17.5982 14.0884 14.9073 11.3505 12.6070 0.1004 

-18.6790 -12.4216 -13. 18 54 5.1681 -2.0471 -2.2907 -17.2067 3.6011 -1.9863 -8.4068 
0.0009 0.0009 o. 0009 0.0009 0.0190 0.0370 0.0014 0.0016 o. 0017 0.0009 0\ 

811 H 2 H 3 HE 3 HE 4 HE 5 li 5 'u 6 BE 8 BE 9 N 14 0 

13.1359 14.9499 14.9313 2.4248 11.4540 11.6790 14.0884 4.9442 11.3505 2.8637 1-' 
w 



6 c 14 MASS E )(CESS 3.0198 +I- 0.0003 MEV 0"\ 

*********** () 
. ' ~ -------------------------------------------------------------------------------------------------------------------

INCOMING GAMMA N p 0 T HE3 HE4 ll6 ll7 C12 ~ 

-------------------------------------------------------------------------------------------------------------------
OUTGOING 

1.2181 10.2084 10.4706 10.0988 18.1589 6.2210 17.1201 17.9731 19.2340 
o. 0010 b. 0009 0.0035 0.0150 0.0010 0.0006 0.0048 o. 0071 O.OOHi 

GAMMA c 14 c 15 N 15 N 16 N 17 0 17 0 18 F 20 F 21 MG 26 
Cj. 8732 o. 1004 5.6851 7.8710 -o.8oT7 -o. 7824 -:-O.OllCl -0.0460 -16.2142 

-8.1762 -o. 62 64 7.9839 4.2132 14.6163 -1.8192 10.5228 'lo8676 8.1391 
0.0009 o. 0004 0.0009 o. 0035 0.0005 0.0010 0.0014 0.0048 0.0019 

N c 13 c 14 N 14 N 15 .N 16 . 0 16 0 17 F lCl F .20 MG 25 
3.1246 2. 8637 0.1004 5. 68 51 -4.73 65 -0.8071 -1.4860 -o. ou9 -13.1.907 

-20.8308 -1.0065 -3.0122 4.9711 -Cl.1154 6.4865 6. 8391 5.0868 
o:oo4o MASS 0.0010 0.0160 0 .oo 35 0.0150 0.0031 0.0081 0.0090 

p B 13 B 14 c 14 c 15 c 16 N 16 N 17 0 19 0 20 NA 25 
16.5616 UNKNOWN 9.8732 13.6930, 5. 68 51 7.8110 3!3327 3.7990 -9.3560 

-23.4863 -18.6063 -5. 9517 -5.0393 4. 71.48 -13. 31l:4 4.7547 1.4585 -1.6971 
0.0013 o. 0040 o. 0009 o •. oo 10 o. 0009 0.0035 0 •. 0012 o. 0031 0.0032 

0 B 12 B 13 c 13 c 14 c 15 ' .N 15 N 16 0 18 0 19 NA 24 
13.3702 H.5616 3. 12 46 9. 8732 d. 1004 5.6851 -0.7824 3.3327 -8.4184 

I 

tJ-_ 
I 

-20.5978 -11.2289 -4.6411 -1.9188 0.1375 -Cl.6058 2.9660 3.7596 -2.4018 
0.0005 o. 0014 o. 0004 0.0009 0.0005 0.0010 0.0015 0.0012 o. 0019 

T B 11 B 12 c 12 c 13 c 14 N 14 N 15 0 11 0 18 NA 23 
8.6617 13.3702 o. 3.1246 2.8637 0.1004 -0.80~7 -o. 7824 -9.5283 

-32. O'l25 -28.9401 -17.9927 -15.3372 -19.3600 -5.6941 -10.1042 -6.7632 
0.0150 1.0000 o. 0014 0.0040 MASS 0.0010 0.0150 0.4000 0.0034 

HE3 BE 11 BE 12 B 12 B 13 B 14 c 14 c 15 N 17 N 18 NE 23 
20.1810 25.1000 13.3702 16.5616 UNKNOWN 9. 8732 7.8710 13.1000 -5.1483 

-12.0119 -11.5145 -o. 7836 o. 3608 -1.0166 12.4018 8.9984 7.6314 8.6200 
0.0023 o. 0150 o. 0006 0.0014 0.0040 o.oo 10 0.0037 0.0150 o.oooa 

HE4 BE 10 BE 11 B 11 B 12 B 13 c 13 c 14 N 16 N 17 NE 22 
12. 6070 20.1810 a. 66 77 13.3702 16.5616 3.1246 5.6851 1. 8710 -8.0249 

-19.5226 -17.8574 -19.7080 -13.4947 -8.2961 -10.2954 -12.1536 -3.3537 0.2285 -7.5369 
0.0041 0.0041 o. 0042 0.0040 0.0040 0.0042 0.0040 0.0042 0.0042 o. 0040 

HE6 BE 8 BE 9 B 9 B 10 8 11 c 1 1 c 12 N 14 N 15 NE 20 
4.9442 11.350,5 12.4186 12.0522 8.6677 10.6484 o. 2.8637 o. Hl04 -7.0415 

-32.0148 -27.9621 -15. 13 01 -10.5397 -16.2996 -4.8049 -22.0140 -6.0345 -11.0'567 
0.0019 0.0200 o. 0015 0.0025 0.0150 0 .oo 12 0.0018 o. 0018 o. 004R 

Ll6 ll 8 Ll 9 BE 9 BE 10 BE 11 B 11 B i2 c 14 c 15 F 20 
20.9462 ?.4.9650 11.3505 12.6070 20.1810 8. 6677 13.3702 9.8732 -o. 0119 

> ( 



----------------------~------------------------~------------------~~----------------------------------------------
INCOMING GAMMA N p D T HE3' HE4 - LI6 LI7 Cl2 
-------------------------------------------------------------------------------------------------------------------
OUTGO lNG 

-26.7948 -24.7622 -9.5427 -10.1021 -9.5445 -9~0083 -18.i304 -0.9237 -10.4015 
0.0016 o. 001 q 0~ 0014 0.0015 0.0025 0~00 13 0,;0012 0.0018 0.0014 

ll7 ll 7 ll 8 BE 8 BE 9 BE 10 B 10 B 11 c 13 c 14 F 19' 
14.9073 20.9462 4. 9442 11~3505 12.6070 12.05 22 a. 6677 3.1246 -1.4860 

-32.0148 -24·. 7622 -2 6. 4063 -9.7347 -14.3269 -15.4136 -27.5538 -3.8380 -6.1437 -18.7988 
0.0019 o. 001 9 o. 0019 0.0017 0.0018 0.0020 0.0017 0.0019 o. 0020 o •. oo11 

LIS Ll 6 u 7 BE 7 BE 8 BE 9 B 9 B 10 c 12 c 13 F 18 
14.0884 14. 9073 15.7689 4.9442 11.3505 12.4186 12.0'522 o. 3.1246 0.8724 

-33.6242 -27~'1621 -33.0322 -24~5782 -11.9394 -29~9369 -31.9390 -18.5052 -7~0379 -23.8971 
0.0421 0.0200 o. 02 33 0.;.0200 0.0200 0.0201 0.0200 0.0201 o. 0200 0.0200 

L19 ll 5 li 6 BE .6 BE 7 BE 8 B 8 B 9 c 11 c 12 F 17 
11.6790 14.0884 18. 3760 15.7689 4.9442 22.9231 12.41B6 10.6484 o. 1.9519 

-36.3276 -26.4063 -24.5782 -10.4247 -30.5053 -15.2223 -16 .. 0818 
MASS 0.1200 o. 0019 0.0200 Ill ASS o.·oo25 0.0150 0.0043 MASS 0.0031 

BE7 HE 1 HE 8 ll 8 Ll 9 li 10 BE 10 BE 11 B 13 fl 14 0 19 
UNKNOWN 31.6500 20.9462 24.9650 UNKNOWN 12.6070 20 .. 1810 16.5616 UNKNOWN 3. 3 327 

I 
I-' 

-19.7847 -17.8574 -15.1301 -10.1021 -14.3269 1.6565 -17.2564 -2.9100 -6.7936 -7.5230 --.J 
I 

o.o190 0.0041 o. 0015 0.0015 0.0018 o.oo13 0.0014 0.0015 0.0019 0.0013 
BE9 HE 5 HE 6 ll 6 ll 7 ll 8 BE 8 BE 9 B 11 B 12 0 17 

11.4540 17.5982 14. 0884 14.9073 20.9462 4~9442 11~3505 8.6677 13.3702 -0.8077 

-12.01f9 -12.9697 -13.9772 -10.5397 -9.5445 -10.4247 -12.1066 -7.5510 -3.3476 -4.8506 
0.0023 0.0191 o. 0371 0.0625 o. 0025 o.oo 25 0.0024 0.0025 0.0025 Oo0022 

BElO HE 4 HE 5 ll 5 ll 6 li 7 fiE 1 BE 8 13 10 B ll 0 16 
2.4248 11.4540 11.6790 14.0884 14.9073 15.7689 4.9442 12.0522 8.6671 -4.7365 

-38.4174 -29.9369 -30.9149 -33.0033 
MASS MASS MASS 0.1200 MASS 0.0201 MASS 1.0000 MASS · 0.4000 

B8 H 6 H 7 HE 1 HE 8 HE 9 l1 9' li 10 BE 12 BE 13 IIi -18 
UNKNOWN UNKNOWN UNK.NOWN 31.6500 UNKNOWN 24~9650 UNKNOWN 25.1000 UNKNOWN 13.1000 

-13. 1974 -13.494 7 -9 .oo 83 -27.5538 -7.5510 -14.3061 -14.7175 
MASS MASS o. 0190 O.Q040 MASS 0~0013 0.001'7 0.0025 o. 0151 0.0035 

B10 H 4 H 5 . HE 5 HE 6 HE 7 li 7 ll 8 BE 10 BE 11 N 16 
UNK.NOWN UNKNOWN 11.4540 17.5982 UNKNOWN 14.9073 20.9462 12.6070 20.1810 5.6851 

-20.5978 -0.7836 -3.9660 -B. 2961 -4. 8049 -18.1304 -2.9100 -3.3476 -5.7483 
0.0005 MASS o. 0006 0.0190 0.0040 0.;0012 0.0012 0.0015 0.0025 0.0009 0'\ 

811 H 3 H 4 HE 4 HE 5 HE 6 li 6 li 1 BE 9 BE 10 N 15 0 

14.9499 UNKNOWN 2. 42 48 11.4540 17.5982 14.08B4 14.9073 11.3505 12.6070 0.1004 ~ 



7 N 14 MA5S EXCESS 2. 8637 +I- 0.0002 MEV ---.J 

********"'*"' !21 

-----------------------------~------------------------------------------------------------------------------------- 1-' 
INCOMING GAMMA N p D T HE3 HE4 LI6 LI7 C12 -!="" 

-------------------------------------------------------------------------------------------------------------------
OUTGOING 

10.834!l 7.2928 20.7362 18.6214 15.8432 4.4161 23.9936 23.5009 15.0745 
0.0008 o. 0012 0.0004 0.0009 0.0006 0.0009 0.0012 0,; 0019 0.0023 

G~MMA N 14 N 15 0 15 0 16 017 f 17 f 18 NE 20 NE 21 Al 26 
0.1004 2.8599 -4 •. 7365 -0.8077 1. 9519 0.8724 -7.0415 -5.7299 -12.2108 

-10.5529 -5.; 9267 5.0683 14.4788 -0.9624 -4.7349 7.1287 16.7411 3.7233 
o.oon o. 0005 0.0012 0.0004 0.0400 0.0007 0.0020 o. 0012 0.0060 

N N 13 N 14 0 14 0 15 0 16 F 16 F 17 NE 19 NE 20 Al 25 
5.3452 8. 0080 2.8599 -4.7365 10.6860 1.9519 1.7520 -7.0415 -8.9310 

-7.5499 0.6264 8.6102 4.8396 15.2426 -1.1928 11.1491 10.4939 8.7654 
0.0008 0.0004 o.ooo8 0.0035 0.0004 0.0010 0.0014 0.0048 0.0019 

p c 13 c 14 N 1.4 N 15 N 16 0 16 0 17 F 19 F 20 MG 25 
3.1246 3. 0198 0.1004 5. 68 51 -4.73 65 -o. ao77 -1.4860 -o. 0119 -13.1907 

-10.2722 -5.3253 :..8.3284 4. 5774 1.7993 -3.1109 2.9438 6.1211 3.6611 
0.0002 0 .. 0008 o. 0011 0.0009 0 .oo 12 0;.0005 0.0014 0.0014 0.0017 

D c 12 c 13 N 13 N 14 N 15 0 15 0 16 F 18 F 19 MG 24 
o. 3.1246 5. 3452 0.1004 2.8599 '-4.7365 0.8724 -1.4860 -13~9333 

I 

tx, 
I 

-22.7346 -4.0148 -22.1462 -4.2955 -5.1629 -12.5214 0.0503 1. 9487 -6.6138 
0.0011 0.0003 0.0090 0~0011 o. 0005 o. 0013 0.0012 0.0014 o.oo29 

T c 11 c 12 N 12 N 13 N 14 0 14 0 15 F 17 F 18 MG 23 
10.648'4 o. 11.3490 5.3452 8.0080 2.8599 1.9519 0.8724 -5.4724 

-20.7353 -17.31:64 -4.7786 -2-.0563 -0.13 75 -9.7433 2.8285 3.6221 -2.5393 
0;.0004 o. 0013 o. 0003 0.0009 0.0005 0.0009 0.0015 0.0012 0.0019 

t<E3 B 11 8 12 c 12 c 13 c 14 N 14 N 15 0 17 0 18 NA 23 
8.6677 13.3702 o. 3.1246 3.0198 0.1004 -o. 8077 -0.7824 -9.5283 

-11.6132 -0.1573 -2.9204 13.5749 12.2643 10.0251 19.2639 16.1540 5.6212 
0.0007 0.0005 o. 0012 0.0005 0.0009 o.oo 12 0.0012 0.0015 0.0027 

HE4 B 10 B 11 t 11 c 12 c 13 N 13 N 14 0 16 0 17 NA ·22 
12.0522 a. 1:677 1 o. 6484 o. 3.1246 5. 3452 -4.7365 -o. 8077 -5.182 2 

-37.6576 -19.0816 -36.4355 -17.2566 -10.4329 -29.6587 -8.6541 -2.6871 -21.7145 
0.0043 o. 0042 o. 0101 0.0136 0.0042 MASS 0.0099 0.0042 o.co43 0.0801 

HE6 B 8 B 9 c 9 c 10 c 11 N 11 N 12 0 14 0 15 NA 20 
22.9231 12.418f 28.9900 15.6580 10.6484 UNKNOWN 17.3490 8.0080 2. 8599 6.9800 

-16.1689 -14.503 7 -H>.3543 -10.1410 -4.9424 -6.9417 -8.7999 3.5822 -4.1832 
0.0014 0.0014 o. 0017 0.0012 0.0012 0.0016 0.0012 0.0018 0.0012 

ll6 BE 8 BE 9 B 9 B 10 8 11 c 11 c 12 N 14 N 15 NE 20 
4.9442 11. 350'5 12.4186 12.0522 8.6617 10.6484 o. 0.1004 -7.0415 

) } ) ( 
,. 

- \ 



\ 
' 

------------------------------------------------------------------~--------------------------------~---------------
INCOMING GAMMA N p 0 T HE3 HE4 LI6 LI7 Cl2 

-------------------------------------------------------------------------------------------------------------------
OUTGOING 

-27.8125 -a.•n63 -27.6777 -11.3263 -9.1458 -12.7702 -20.2672 -3.3004 -13.7956 
o. 0016 o. 0014 0.0019 0.0017 0. 0012 o.o130 0.0016 0.0019 0.0020 

Ll7 BE 1 BE 8 B 8 B 9 B 10 t 10 c 11 N 13 N 14 NE 19 
15.7689 4. 9442 22. <J2 31 12.4186 12.0522 15.6580 10.6484 5.3452 1.7520 

-36.4585 -25.7799 -27.8697 -15.5511 -32~1411 -31.3157 -21.3431 -8.52 04 -23.4018 
0.0121 0.0019 MASS 0.0021 0.0020 0.0700 0.0131 o. 0092 0.0022 0.0049 

LIB BE 6 BE 7 B' 7 B 8 B 9 c 9 c 10 N 12 N 13 NE 18 
18.3760 15~7689 UNKNOWN 22.9231 12.4186 28~<)900 15.6580 17~ 3490 5.3452 5.3193 

-32.4058 -30.0744 -48.6665 -24.5430 -38.6113 
MASS 0.0233 MASS MASS 0.0201 MASS 0.0728 MASS 0.0220 0.2010 

L 19 BE '5 BE 6 B 6 B 7 B 8 c 8 c 9 N 11 N 12 NE · 17 
UNKNOWN 18.3 760 UNKNOWN UNKNOWN 22.9231 UNKNOWN 28.9900 UNKNOWN 17.3490 i6.'HOO 

-·27.8125 -25.7799 -10.5604 -11.1198 -10.5622 -10.0260 -19.1481 -1.9414 -1.0177 -11.4192 
0.0016 o. 0019 o. 0014 0.0014 0~0025 o.oo 12 0.0012 0.0018 0.0016 0.0014 

BE7 LI •7 Ll 8 BE 8 BE 9 BE 10 B 10 B 11 c 13 c 14 F 19 
14. 9on 20.9462 4. 9442 11.3505 12.6070 12~0522 8. 6677 3.1246 3. 0198 -1.4860 

I 
1-' 

-20.1658 -14.5037 -19.5738 -11.1198 1.5190 -16~4785 -18.4806 -5.0468 6.420'5 -10.4387 'P 
0.0370 o. 0014 o. 0120 0.0014 0.0012 0.0018 0.0016 0.0018 0.0014 0.0010 

BE9 Ll 5 LI 6 BE 6 BE 7 BE 8 B 8 B 9 c 11 c 12 F 17 
11.6790 14. 0884 18.3760 15.7689 4.9442 22,-9231 12.4186 10.6484 a·. 1.9519 

-13.3508 -14.9834 -10.5622 -30.2416 -11.3129 -5.4844 -20.4293 
MASS o. 0371 MASS 0.0122 0.0025 MASS 0.0027 0.0132 0.0027 0.0401 

BElO LI 4 Lf 5 BE 5 BE 6 BE 7 B 7 B 8 c 10 c 11 F 16 
UNKNOWN 11.6790 UNKNOWN 18.3760 15.7689 UNKNOWN 22.9231 15.6580 1 o. 6484 10.6860 

(; 

-37.6576 -27.6777 -27.8697 -30.0744 -16.4785 -30.2416 -19.3412 -21.7137 -19.2769 
0.0043 MASS o. 0019 0.0021 0.0201 o.oo 18 0.0027 0.0023 0.0044 . 0.0015 

BB HE 6 HE 7 Lt 7 Ll 8 LI 9 BE 9 BE 10 R 12 B·13 a 18 
17.5982 UNKNOWN 14.9073 20.9462 24.9650 11.3505 12.6070 13.3702 16. 5616 -0.7824 

-11.6132 -12.5710 -13.5785 -10.1410 -9.1458 -10.0260 -11.7079 -7.1523 -2. 'l489 -4.4519 
0.0007 0.0190 o. 0370 0.0012 0.0012 o.oo 12 0.0010 o. 0013 0.0013 0.0006 

B10 HE 4 HE 5 Ll 5 LI 6 LI 7 BE 7 BE fl R 10 B 11 0 16 
2.4248 11.4540 ll. 6790 14.0884 14.9073 15 .• 7689 4.9442 12.0522 8.6677 -4.7365 

-20.7353 -0.1573 -4.3470 -4.9424 -9.2486 -19.1481 -4.1342 -2.9489 -R.6638 
0.0004 0.0005 MASS 0.0370 0.0012 0.0120 0.0012 o.oo17 o. 0013 0.0013 --..] 

811 HE 3 HE 4 LI 4 LI 5 Ll 6 BE 6 BE 7 B 9 B 10 0 15 !21 

14.9313 2.4248 UNKNOWN 11.6790 14.0884 18.3760 15.7689 12.4186 12.0522 2.8599 ~ 



) \ 



·-

---------------------------------------------...:.----·-----------------------------------------------------------------
INCOMING GAMMA N p 0 T HE3 HE4 ll6 ll7 Cl2 
-------------------------------------------------------------------------------------------------------------------
OUTGOING 

-19.7511 -18.0€60 -19.9365 -13 .• 7232 -8.5246 -10.5240 -12.3821 -3.5822 -7.7654 
0.0016 o. 0016 o. 0019 0.0015 0.0014 o.oo 18 0.0014 0.0018 0.0014 

ll7 BE 8 BE 9 B 9 B 10 B 11 Cll c 12· N 14 N 15 NE 20 
4.9442 11.3505 12.4186 12.0522 8. 6677 10.64B4 o. 2.B637 -7.0415 

-36.6147 -17. 71B6 -36.4799 -20.l2B5 -17.9480 -21.5725 -29.0694 -12.1026 -8.8022 -22.5978 
0.0020 0.0019 o. 0023 0.0021 0.0018 o. 0131 o. 0021 0.0023 0.0020 0.0023 

LIB BE 1 BE B B 8 B 9 B 10 c 10 c 11 ~ 13 N 14 NE 19 
15.7689 4 .. 9442 22.9231 12.4186 12.0522 15.6580 10.6484 5.3452 2. 8637 1.7520 

-43.2406 -32.5621 -34.6518 -22.3332 -38.9233 -3B.0978 -28.1252 -15.3025 -30.1839 
0.0233 0.0200 MASS 0.0201 0.0201 0.072B 0.0239 0.0220 0.0201 0.0206 

l I 9 BE 6 BE 7 B 1 B 8 B 9 c 9 c 10 N 12 N 13 NE 1B 
18.3760 15.7689 UNKNO\<jN 22.9231 12.4186 2B.9900 15.65BO 17.3490 5.3452 5.31<>3 

-36.6147 -32.5621 -19.7300 -15.1396 -20.8995 -9.4048 -26.6140 -4.5999 -10.6344 -15.6566 
0.0020 0.0200 o. 0016 0.0026 0.015 L o.oo 14 o.oo19 0.0018 0.0020 o. 0049 

BE7 ll B li 9 BE 9 BE 10 BE 11 B 11 B 12 c 14 c 15 f 20 
20.9462 24.965 0 11.3505 12.6070 20.1810 8. 6677 13.3702 3. 0198 9.!1132 -:-0.0119 

I 
t\) 

-25.3385 -18.0860 -19.7300 -3.0584 -7.6507 -8.1314 -20.8775 2.8383 0.5326 -12.1225 'I' 
0.0016 o. 0016 0.0016 0.0015 0.0015 0.0018 0.0014 0.0016 o. 001 8 0.0014 

8E9 ll 6 ll 1 BE 7 BE 8 BE 9 B 9 B 10 c 12 c 13 f 1B 
14.0884 14.9073 15.7689 4.9442 11.3505 12.41B6 12.0522 o .• 3.1246 0.8724 

-24.1B56 -18.5236 -23. 5936 -15.1396 -2.5009 -20.4984 -22.5004 -9.0666 2.4007 -14.4585 
0.0311 o. 0026 o. 0122 0.0026 0.0025 o. 0028 0.0027 0.0028 0.0026 0.0024 

BE10 ll 5 li 6 BE 6 BE 7 BE B B 8 B 9 c 11 c 12 f 11 
11.6790 14.0884 18.3760 15.7689 4.9442 22.9231 12.4186 10.64B4 o. 1.9519 

-46.4013 -36.4799 -34.6518 -20.49 84 -40.5789 -25.2959 -26.1554 
MASS 0.1200 o. 0023 0.0201 MASS o. 00 28 0.015.1 0.0045 MASS 0.0034 

B8 HE ·1 HE 8 li 8 lf 9 li 10 BE 10 BE 11 B 13 B 14 0 19 
UNKNOWN 31.6500 20.9462 24.9650 UNKNOWN 12.6070 20.1B10 16.5616 UNKNOWN 3.3327 

-23.4058 -21.4786 -18.7512 -13.7232 -17.9480 -1~9647 -20.8775 -6.5311 -10.4147 -11.1.441 
0.0190 0.0041 o. 0015 0.0015 o.oo 18 0~0013 0.0014 0.0015 o. 0019 0.001.3 

B10 HE 5 HE 6 ll 6 ll 7 li 8 BE 8 BE 9 B 11 B 12 o· 17. 
11.4540 17. 596'2 14.0884 14.9013 20.9462 4.9442 11.3505 8. 6617 13.3702 -'0.8077 

-10.9920 -11.9498 -12.9573 -9.5198 -8.5246 -9.4048 -11.0867 -6.5311 -2.3217 -3.8307 
0.0009 o. 0190 o. 03 70 0.0014 0.0014 o.oo 14 0.0012 0.0015 o. 0014 0.0009 -:) 

811 HE 4 HE 5 ll 5 Lt 6 ll 1 BE 7 BE 8 B 10 B 11 0 16 2: 

2. 4248 11.4540 11.6790 14.0884 14.;9073 15.7689 4.9442 12.0522 a. 6677 -4.7365 I-' 
VI 



8 0 16 MASS EXCESS -4.7365. +/- 0.0003 MEV ()) 

*********** 0 

-----------------------------------------------------------------------------------------------~-------------------
tNCOMtNG GAMMA N p D T HE3 HE4 lt6 lt7 C12 ~ 

-------------------------------------------------------------------------------------------------------------------
OUTGOtNG 

4.1426 o. 6005 7.5270 11.6994 8.4428 4. 7297 14.5340 l<l.6990 16.7534 
o. 0010 o. 0006 0.0009 0.0009 o.oo 16 0.0007 0.0029 0.0022 0.0028 

GAMMA 0· 16 0 17 F 17 F 18 F 19 NE 19 NE 20 NA 22 NA 23 SI 28 
-o. 8077 1. 9519 0.8724 -1.4860 1. 7520 -7.0415 -5.1822 -9.5283 -21.4899 

-15.6679 -16.2050 -1.6240 1.2696 -3.19 59 -12.1352 3.4654 7. 2 81 5 -0.4220 
0.0012 o. 0400 0.0006 0.0009 o. 00 4 7 o. 0017 0.0081 0.0029 0.0026 

N 0 15 0 16 F 16 F 17 F 18 NE 18 NE 19 NA 21 NA 22 SI 27 
2. 8599 10.6860 1.9519 0.8724 5. 3193 1.7520 -2.1850 -5.1 A22 -12.3860 

-12.1259 -'1.6392 1.9181 3.7068 2.03 34 -8.1148 7.7928 1 c. '1067 5.1706 
0.0009 o. 0035 0.0010 0.0005 0.0009 0.0009 0.0019 0. C013 0.0018 

p N 15 N 16 0 16 0 17 0 18 F 18 F 1'1 NE 21 NE 22 AL 27 
o. 1004 5.6851 -o. eon -o. 78 24 0.8724 -1.4860 -5.7299 -8.0249 -17.1961 

-20.7362 -9.'1014 -13.4434 -2.1148 -4.89 30 -16.3201 3.2574 2.7647 -5.6617 
0.0004 o.coo9 o. 00' 2 o.oo 10 0.0006 0.0009 0.0013 0.0019 0.0023 

D N 14 N 15 0 15 0 16 0 17 F 17 F 18 NE 20 NE 21 AL 26 
2. 863 7 0.1004 2. 8599 -0.8077 1.9519 o. 8724 -7.0415 -5.72<:J9 -12.2108 

I 
N 
N 
I 

-25.0317 -14.4788 -20.4055 -9.4105 -15.4412 -19.2136 -7.3501 2.2623 -10.7555 
0.0012 0.0004 o. 0005 0.0013 0.0400 0.0007 0.0020 0.0013 0.0060 

T N 13 N 14 0 14 0 15 0 16 F 16 F 17 NE 19 NE 20 Al 25 
5.3452 2. 863 7 8. co 80 2.8599 10.6860 1.'151'1 1.7520 -7.0415 -8.9310 

-22.7925 -14.6163 -15.2426 -6.6324 -10.4030 -16.4354 -4.0935 -4.7487 -6.4772 
0.0009 0.0005 o. 0004 0.0009 0.0035 0.0010 0.0014 o.co48 0.0019 

HE3 c 13 c 14 N 14 N 15 N 16 0 16 0 17 F 19 F 20 MG 25 
3.1246 3.0198 2. 8637 0.1004 5. 68 51 -o. 8077 -1.4860 -o. 0119 -13.1907 

-7. 1613 -2.2145 -5. 21 75 3.1109 7.6882 4. 9101 6.0547 9.2320 6.7720 
0.0005 0.0009 o. 0012 0.0005 o. 0010 o. 0013 0.0014 0.0014 0.0018 

HE4 c 12 c 13 N 13 N 14 N 15 0 15 0 16 F 18 F 19 MG 24 
o. 3.1246 5. 34 52 2.8637 0.1004 2.8599 O.A724 -1.4860 -13.9333 

-37.9927 -24. <;11 7 -26.5478 -12.7300 -30.5134 -27.9180 -18.9323 -'1.3794 -21.9547 
0.0136 0.0042 MASS 0.0099 0.0042 0.0701 0.0040 0.0402 0.0042 0.0502 

HE6 c 10 c 11 N 11 N 12 N 13 0 13 0 14 F 16 F 17 MG 22 
15.6580 10.6484 UNKNOWN 17.3490 5. 3452 23.1100 8.()080 10.6860 1.9'519 -o. 3 aoo 

-30.8771 -19.4212 -22.1844 -5.6890 -6.9996 -9.238 8 -19.2639 -3.109<! -13.6427 
0.0012 0.0012 0.0016 0.0011 0.0014 0.0016 0.0012 o. 0018 0.0029 

ll6 B 10 B 11 c 11 c 12 c 13 N 13 1\1 14 0 16 0 17 NA 22 
12.0522 8.6677 1 o. 64 84 o. 3.1246 5. 3452 2.8637 -o. ao11 -5.1822 

,, 
' ,-

!/ \; 



-------------------------------------------------------------------------------------------------------------------
IN COM lNG GAMMA N p D T HE3 HE4 ll6 LI7 C12 
-------------------------------------------------------------------------------------------------------------------
OUTGOING 

-32.0624 -23. ~246 -28.0129 -17.1563 -4.6939 -22.0615 -22.5643 -8.4153 -17.4588 
0.0017 o. 0012 o. 0131 0.0016 0.0012 0.0091 0.0016 0.0020 0.0081 

Ll7 B 9 B 10 c 10 c 11 c 12 N 12 N 13 0 15 0 16 NA 21. 
12.4186 12.0522 15.65 80 10.6484 o. 17.3490 5.3452 2.8599 -2.1850 

-48.6058 -30.0299 -47.3838 -28.2048 -21.3812 -40.6070 -19.6023 -13.6353 -32.6627 
0.0021 o. 002 0 o. 07 00 0.0131 0.0019 MASS 0.0091 0.0019 0.0022 0.0800 

LIB B 8 B 9 c 9 c 10 c 11 N 11 N 12 0 14 0 15 NA 20 
22.9231 12.418f 28.9900 15.6580 10.6484 UNKNOWN 17.3490 .8.0080 2.8599 6.9800 

-44.5532 -45.5556 -30.4096 -38.7231 -22.8022 
MASS 0.0201 MASS 0.0728 0.0239 MASS MASS 0.0728 0.0200 MASS 

Ll9 B 7 B 8 c 8 c 9 c 10 N 10 N 11 0 13 0 14 NA 19 
UNKNOWN· 22.9231 UNKNOWN 28.9900 15.6580 UNKNOWN UNKNOWN 23.1100 8.0080 UNKNOWN 

-31 •. 8559 -25.0410 -25.2687 -16.0372 -18.9257 -5.5741 -21.2053 -6.5174 -11.2832 -14.7756 
0.0015 o. 0025 o. 0012 0.0012 o. 0017 0 .oo 12 0.0014 0.0018 0.0038 0.'0019 

BE7 BE 9 BE 10 B 10 B u B 12 c 12 c 13 N 15 N 16 NE 21 
ll.3505 12.6070 12.0522 8.6677 13.3702 0 •. 3.1246 0.1004 5.6851 -5.7299 

I 

"' -31.8559 -12.9598 -31.7212 -15.3697 -13.1893 -16.8137 -24.3107 -7~3438 -4.0435 -17.8390 w 
I 

0.0015 o. 0012 o. 00 18 0.0016 0.0011 0.0130 0.0015 0.0018 0.0015 0.0019 
B E9 BE 7 BE 8 B 8 B 9 B 10 c 10 c 11 N 13 N 14 NE 19 

15.7689 4.9442 22.9231 12.4186 12.0522 15.65 80 10.6484 5.3452 2.8637 1.7520 

-35.7195 -25.0410 -27.1307 -14.8122 -31.4022 -30.5768 -20.6041 -7.7814 -22.6628 
0.0122 0.0025 MASS 0.0027 0.0026 0.0700 0.0132 o. 0093 o. 0027 0.0052 

BElO BE 6 BE 7 B 7 B 8 B 9 c 9 c 11') N 12 N 1.3 NE 18 
18.3760 15. 768<; UNKNOWN 22.9231 12.4186 28.9900 15.6580 17.3490 '5.3452 5.3193 

-4e. 6058 -44.5532 -31.7212 -27.1307 -32.8907 -21.3960 -38.6051 -16.5911 -22.6256 -27.64,77 
0.0021 o. 0201 o. 0018 0.0027 0.0151 o.oo 16 0.0020 0.0019 0.0021 0.0049 

BB LI B LI g BE 9 BE 10 BE 11 B 11 B 12 c 14 c 15 F 20 
20.9462 24.965 0 11.35 05 12.6070 20.1810 8.6677 13.3702 3.0198 9.8732 -o. 0119 

-30.8771 -23.6246 -25.26 87 -8.5970 -13.1893 -14.2760 -26.4162 -2.7003 -5.0060 -17.6611 
0.0012 0.0012 o. 0012 0.0010 0.0011 o.oo 14 0.0009 0.0012 o. 0015 0.0010 

B10 Ll 6 Ll 7 BE 7 BE 8 BE 9 B 9 8 10 c 12 c 13 F 18 
14.0884 14.9073 15.7689 4.9442 11.3505 12.4186 12.0522 o. 3.1246 0.8724 

-25.0832 -19.4212 -24.4'H2 -16.0372 -3.3985 -21.3960 -23.3981 -9.9642 1.5031 -15.3561 
0.0370 0.0012 o. 0120 0.0012 0.0009 0.0016 0.0014 0.0016 0.0012 0.0007 OJ 

Bll ll 5 LI 6 BE 6 BE 7 BE 8 B 8 B 9 c 11 c 12 F 17 0 

11.6790 14.0884 18.3760 15.7689 4.9442 22.9231 12.4186 10.6484 o. l. 9519 tr, 



8 0 17 MASS E XCF.SS -c. 8077 +I- 0~0009 MEV co 

*********** 0 

------------------------------------------------------------------------------------------------------------------- 1-' 

INCOMING GAMMA N p '0 T HE3 HE4 ll6 LI7 C12 
--.;] 

-------------------------------------------------------------------------------------------------------------------
OUTGOING 

8.0462 5.6089 l3.A 142 14.1541 21.1651 7.3469 22.8090 22.5180 21.0a59 
o. 001 0 o. 0012 0.0012 0.0048 0.0011 o. 0018 0.0024 0.0035 0.0038 

GAMMA 0 17 0 18 F 1a F 19 F 20 NE 20 NE 21 NA 23 NA 24 SI 29 
-0.7824 o. a724 -1.4a6o -0.0119 -7.0415 -5.7299 -9.5283 -a. 41a4 -21.a936 

-4.1426 -3.5421 3.3944 7.556a 4.3002 ·o. 5a71 10.3915 15.5565 12.6108 
0.0010 0.0010 0~0012 0.0012 0.0019 o.eou 0.0031 0.0024 0.0029 

N 0 16 0 17 F 17 F 1a F 19 NE 19 NE 20 NA 22 NA 23 St 28 
-4.7365 1. 9519 0.8724 -1.4a60 1. 75 20 -7.0415 -5.1822 -9.5283 -21.4899 

-13.7818 -7.8963 5.;a216 3. 5206 a.3206 - 5.1':600 14.0166 11. 95 a9 a. 7587 
0.0036 o. 0150 0.0010 o. 0030 o.oo 12 o. 004a 0.0015 0.0037 0.0038 

p N 16 N 11 01.1 0 1a 0 19 F 19 F 20 NE 22 NE 23 AL 2a 
5.6a51 1. 811 0 -o. 7a24 3.3327 -1~4a60 -0.0119 -8.0249 -5. 1483 -16.8554 

-14.0440 -11.5513 -1. <l1 a1 1. 7a a a 0.1153 -10.0329 5.8747 a.9886 3.2525 
0.0012 0.0036 o. 0010 0.0010 0.0012 0.0013 0.0021 0.0015 0.0020 

0 N 15 N 16 0 16 0 17 0 18 F 1a F 19 NE 21 NE 22 AL 27 
0.1004 5. 6851 -4· 73 65 -o.7a24 o. 8724 -1.4860 -5.7299 -a. 0249 -17.1961 

I 
t\) 

+ 
I 

-1a.6214 -7.7866 -11.32 a6 2.1148 -2.7782 -14.2053 5.3722 4.8795 -3.546a 
0.0009 o. 0012 o. 0015 0.0010 o.oo 11 0.0013 0.0015 0.0021 0.0025 

T N 14 N 15 0 15 0 16 0 17 F 17 F 1a NE 20 NE 21 AL 26 
2.a637 o.1 oo4 2.8599 -4.7365 1. 9519 0.8724 -7.0415 -5.7299 -12.2108 

-18'.7589 -17.5408 -8.55 04 -a.2882 -8.6601 -12.5319 -1.6387 -0.7857 0.4752 
0.0010 o. 001 3 o. 0012 0.0036 0.0150 0.0010 0.0049 0.0071 0.0020 

HE3 c 14 c 15 N 15 N 16 N 17 0 17 0 18 F 20 F 21 MG 26 
3.0198 9. 8732 0.1004 5.6851 7. 8710 -0.7824 -0.0119 -o. 0460 -16.2142 

-6.3570 1.8192 1.1928 9.8031 6.0324 16.4354 12.3419 11.6867 9.9583 
0.0013 o. 001 0 o. 0010 0.0013 0. 0036 0.0010 0.0017 0.0049 0.0021 

HE4 c 13 c 14 N 14 N 15 N 16 0 16 0 17 F 19 F 20 MG 25 
3.1246 3.0198 2. 8637 0.1004 5. 68 51 -4.7365 -1.4860 -o. 011.9 -13.1907 

-29.0543 -10.3345 -28.4659 -10.6152 -6.3197 -11.4826 -18.8410 -6.26<l4 -4. 371 0 -12.9335 
0.0042 0.0041 o. OO<l9 0.0042 o. 0041 0.0041 0.0043 0.0043 0.0043 0.0050 

HEI': c 11 c 12 N 12 N 13 N 14 0 14 0 15 F 17. f 18 MG 23 
10.6484 o. 17.34 90 5. 3452 2.8637 8.0080 2.8599 1.9519 o. 872 4 -5.4724 

-23.5638 -20.194<3 -7.6071 -4.8848 -2.9660 -2.8285 -12.5717 o. 7<l36 -5.'3678 
0.0015 o. no19 0.0014 0.0016 0.0015 0 .oo 15 0.0017 0.0018 0.0024 

l16 B 11 B 12 c 12 c 13 c 14 N 14 N 15 0 17 0 1A NA 7.'3 
a. 6677 13.3702 o. 3.1246 3.0198 2.8637 0.1004 -0.7824 -9.52!13 



-----------------------------------------------~------~-~---------------------------------------------------------
INCOMING· GAMMA N p D T HE3 HE4 ll6 Ll7 C12 
-------------------------------------------------------------------------------------------------------------------
OUTGOING 

-27.7672 -16.3112 -19.0744 -2.5791 -3.8897 -6.1289 -16.1540 3o1099 -10.5328 
o.oois o. 0015 o. 0018 0.0014 0.0016 0. 0018 0.0015 0.0018 0.0031 

Ll7 B 10 B 11 c 11 c 12 c 13 N 13 N 14 0 16 0 17 NA 22 
12.0522 e. 6677 1 o. 64 84 o. 3.1246 5. 3452 2. 86 37 -4.7365 -5.1822 

-34.1725 -25.7347 -30. 12 29 -19.2664 -6.8039 -24.1716 -24.6743 -10.5254 -2.1100 -19.5689 
0.0022 o. 001 8 o. 0131 0.0021 0.0018 0.0092 0.0021 0.0024 0.0021 0.0082 

LIB B 9 B 10 c 10 c 11 c 12 N 12 N 13 0 15 0 l6 NA 21 
12.4186 12.0522 15.65 80 10.6484 o. 17.3490 5.3452 2.8599 -4.7365 -2.1850 

-48.6958 -30.1199 -47.4737 -28.2948 -21.4711 -40.696<J -19.6923 -13.7253 -32.7527 
0.0201 0.0201 o. 0728 0.0239 0.0201 MASS 0.0220 0.0201 0.0201 o.o825 

ll9 B 8 B 9 c 9. c 10 c 11 Nll N 12 0 14 0 15 NA 20 
22.9231 12.4186 28.9900 15.6580 10.6484 UNKNOWN 17.3490 8.oo8o 2.8599 6.9800 

-29.1836 -28.6862 -17. 95 53 -16.8109 -18.1883 -4.7699 -17.1717 -8.1733 -9.5403 -8.5517 
0.0026 0.0151 o. 0015 0.0019 0.0043 0.0016 0.0015 0.0039 o. 0151 0.0015 

BE7 BE 10. BE 11 B 11 B 12 B 13 c 13 c 14 N 16 N 17 NE 22 
12~6070 20.1810 8. 66 77 }3.3702 16. 5616 3.1246 3.0198 5.6851 7.8710 -8.0249 

I 
[\) 

\Jl 

-17.1024 -15.4373 -17.2878 -11.0745 -5.8759 -7.87 53 
I 

-9.7334 -0.9335 2.6487 -5.1167 
0.0015 0.0016 o. 0018 0.0014 0.0013 o.oo 17 0.0013 0.0017 0.0019 0.0014 

BE9 BE 8 BE 9 B 9 B 10 B 11 Cll c 12 N 14 N 15 NE 20 
4.9442 11.3505 12.41 86 12.0522 8.6677 10.6484 o. 2.8637 0.1004 -7.0415 

-29.1836 -10.2875 -29.0488 -12.6974 -10.5170 -14.1414 -21.6383 -4.6715 -1.3111 -15.1667 
0.0026 o. 0025 0.0028 0.0027 0.0024 0.0132 0.0026 0.0028 0.0026 0.0029 

BElO BE 7 BE 8 B 8 8 9 B 10 c 10• c 11 N 13 N 14 NE 19 
15.7689 4.9442 22.9231 12.4186 12.0522 15.6580 10.6484 5.3452 2. 8637 1.7520 

-48.6958 -29.0488 -30.7759 -33.8808 -22.1697 -37.,8676 -19.5156 -22.5165 -23.6848 
0.0201 MASS o. 0028 0.0151 1.0000 0.0022 0.0044 0.0023 o. 0161 0.0072 

BB ll 9 LI 10 BE 10 BE 11 BE 12 B 12 B 13 c 15 c 16 F 21 
24.9650 UNKNOWN 12. 60 70 2o.uno 25.1000 13.3702 16.5616 9.8732 13.6930 -0.0460 

-27.7672 -25.7347 -10.5151 -11.0745 -10.5170 -9~9808 -19.1028 -1.8961 -o. 9724 -11.3739 
0~0015 o. 0018 o. 0013 0.0014 0.0024 o.oo 12 o. 0011 0.0017 0.0015 0.0013 

BlO ll 7 u· 8 BE 8 BE 9 BE 10 B 10 B 11 c 13 c 14 F 19 
14.9013 20.9462 4. 9442 11.3505 12.6070 12.0522 8.6677 3.1246 3. 0198 -1.4860 

-23.5638 -H:.3112 -17.9553 -1.2837 -5.8759 -6.9626 -19.1028 4.6130 2. 3073 -10.3478 
():) 

0.0015 o. 0015 o. 0015 0.0012 o. 0013 o.oD 16 0.0011 0.0015 ·0.0017 0.0012 
Bll li 6 Ll 7 BE' 7 BE 8 BE 9 B 9 B 10 c 12 c 13 F 18 

0 

I-' 
14.0884 14.9073 15.7689 4.9442 11.3505 12.4186 12.0522 o. 3.1246 o. 8724 -:j 



8 0 18 MASS EXCESS -0;7824 +1- c.ooo3 MEV ()) 

*********** 0 

------------------------------------------------------------------------------------------------------------------- b', . . 

IN COM lNG GAMMA N p 0 T HE3 HE4 Ll6 U7 Cl2 
-------------------------------------------------------------------------------------------------------------------
OUTGOING 

3.9563 7. 9926 12.3654 14.213'5 19.8788 9.6672 21.7244 23.4809 23.6570 
0.0029 o. 0009 0.0047 0.0070 o.oo 15 0.0008 0.0034 0.0091 0.0037 

GAMMA 0 1~ 0 19 ' F 19 F 20 F 21 NE 21 NE 22 NA 24 NA 25 Sl 30 
3.3327 -1.4860 -0.0119 -0.0460 -5.7299 -8.024S -8.4184 -S.3560 -24.4394 

-8.0462 -2.4373 5.7680 6.1080 13.1190 -0.6992 14.7628 14.4118 13.0397 
0.0010 o. 0009 0.0009 0.0047 0.0006 0.0016 0.0022 0.0034 0.0037 

N 0 17 0 18 F 1.8 F 19 F 20 NE 20 NE 21 N.A. 23 NA 24 Sl 29 
-0.8077 o. 8724 -1.4860 -0.0119 -7.0415 -5.7299 -9.5283 -8.4184 -21.8936 

-15.<;424 -13.1000 1.7318 3. 0795 6.8718 -5.6007 11.1653 12.7849 10.1466 
0.0150 0.4000 0.0029 o.oo8o 0.0047 0.0070 0.0036 0.0101 o. 0060 

p N 17 N 18 0 18 c 19 0 20 F 20 F 21 NE 23 NE 24 Al 29 
7.8710 13.1000 3. 3 327 3.7990 -0.0119 -0.0460 -5.1483 -5.94<)0 -18.2180 

-19.6034 -13.7179 -5.8217 -2.3011 2.4990 -11.4817 8.1950 6.1373 2.9371 
0.0035 0.0150 o. 0010 0.0029 0.0009 0.0047 0.0013 0.0036 0.0037 

0 N 16 N 17 0 17 0 18 0 19 F 19 F 20 NE 22 NE 23 A.l 28 
5.6851 7.8?10 -o. 8077 3.3327 -1.4860 -0.0119 -8.0249 -5.1483 -16.8554 I 

{\) 

0\ 
I 

-15.8328 -13.3460 -3. 7068 -1.7888 -1.6734 -11.8216 4.0859 7.1998 1.4637 
0.0009 0.0035 o. 0005 0.0010 0.0009 0.0010 0.0019 o. 0013 0.0018 

T N 15 N 16 0 1 6 0 17 0 18 F 18 F 19 NE 21 NE 22 Al 27 
0.1004 5. 6851 -4.73 65 -0.8077 0.8724 -1.4860 -5.7299 -8.0249 -17.1961 

-25.5870 -21.3353 -14.1099 -10.4489 -13.8638 -16.6217 -1.5794 -5.3065 -1.1312 
0.0010 0.0160 0.0035 0.0150 0.4000 0.0029 0.0071 0.6000 0.0038 

HE3 c 15 c 16 N 16 N 17 N 18 0 18 0 19 F 21 F 22 MG 27 
9.8132 13.6930 5. 68 51 7.8710 13.1000 3. 3327 -0.0460 4.5000 -14.5826 

-6.2270 -5.0089 3. 9814 4.2436 3.8718 12. 5319 10.8931 11.7461 13.0070 
0.0006 o. 0010 o. 0009 0.0035 0.0150 o.oo 10 0.0049 0.0071 0.0019 

HE.4 c 14 c 15 N 15 N 16 N 17 0 17 0 18 F 20 F 21 MG 26 
3. 0198 <;. 8732 0.1004 5.6851 7. 8710 -0.8077 -0.0119 -o. 0460 -16.2142 

-18.3806 -13.433 8 -16.4368 -8.1085 -3.5311 -6.3092 -11.2193 -5.1646 -1.9873 -4.44 73 
0.0040 0.0041 o. 0042 0.0040 0.0041 0.0042 0.0040 0.0042 0.0042 0.0044 

HE6 c 12 c 13 N 13 N 14 N 15 0 15 0 16 F.l8 F 19 MG 24 
o. 3.1246 5. 3452 2.8637 0.1004 2.8599 -4.7365 0.8724 -1.4860 -13.''1333 

-28.2410 -23.3610 -10.7064 -4.7547 -9.7941 -0.0399 -18.1312 -3.2962 -6.4524 
0.0017 o. 0042 0.0014 0.0012 0.0015 0.0014 0.0037 0.0033 0.0034 

ll6 B 12 B 13 c 13 c 14 c 15 N 15 N 16 0 18 0 19 NA 24 
13.3702 16. 5616 3.1246 3.0198 9.8732 0.1004 5. 68 51 3.3327 -8.4184 



--------------------------~----------------------------------------------------------------------------------------
INCOMING GAMMA N p 0 T HE3 HE4 ll6 LI7 C12 
-------------------------------------------------------------------------------------------------------------------
OUTGOING 

-24.3574 -20.9885 -8.4007 -5.6784 -3.7596 -3.6221 -13. 36'54 -0.7936 -6.1614 
0.0012 o. 001 7 o. 0011 0.0014 0.0012 0.0012 0.0014 0.0018 0.0022 

ll7 B 11 B 12 c 12 c 13 c 14 N 14 N 15 0 17 0 1_8 NA 23 
a. 66 77 13.3702 o. 3.1246 3.0198 2.a6 37 0.1004 -o. 8077 -9.5283 

-33.7808 -22.3249 -25.0880 -8.5927 -9.9033 -12.1425 -22.1676 -2.9037 -6.0136 -16.5464 
0.0016 o. 0016 o. 0019 0.0015 o. 0017 0.0019 0.0016 0.0019 0.0021 o. 0031 

l 18 B 10 B 11 c 11 c 12 c 13 N 13 N 14 0 16 0 17 NA 22 
12.0522 a. 6677 1 o. 64 84 o. 3.1246 5.3452 2.8637 -4.7365 -0.8077 . -5.1822 

-38.1660 -29.7282 -34.1164 -23.2599 -10.7975 -28.1651 -28.6679 -14.'5189 -6.1036 -23.5624 
0.0200 0.0200 o. 0239 0.0200 0.0200 0.0219 0.0200 0.0201 o. 0200 0.0215 

LI9 B 9 B 10 c 10 c 11 c 12 N 12 N 13 0 15 0 16 NA 21 
12.4186 12.0522 15. 65 80 10.6484 o. 17.3490 5.3452 2.8599 -4.7365 -2.1850 

-36. 7323 -33.579'l -22.63 25 -19.9770 -4.6398 -23.9998 -10.3339 -14.7440 -ll. 4030 
0.0150 1.000C o. 0017 0.0042 MASS o.oo 12 0.0015 0.0151 0.4000 o. 0036 

BE7 BE 11 BE 12 B 12 B 13 B 14 c 14 c 15 N 17 N 18 NE 23 
20.1810 25.1000 13.3702 16.5616 UNKNOWN 3.0198 'l.8732 7.8710 13.1000 -5.1483 

I 
[\) 

-J 

-23.4834 -16.6t85' -16.8961 -7.6647 2.7984 -12.8328 -2.9107 
I 

-10.5532 1. 8 551 -6.4030 
0 .oo 13 o. 0024 o. 0011 0.0010 0.0016 o. 0010 o. 0013 0.0017 0.0038 0.0018 

BE9 BE· 9 BE 10 B 10 8 11 B 12 c 12 c 13 N 15 N 16 NE 21 
11.3505 12.6070 12.0522 8.6677 13.3702 o. 3.1246 0.1004 5.6851 -5.7299 

-1a.3336 -16.6685 -1a.5190 -12.3057 -7.1072 -9.1065 -10.9647 -2.1648 1.4175 -6.3479 
0.0024 o. 002 4 o. 0026 0.0023 0.0023 0.0025 o. 0023 0.0025 0.0026 0.0023 

BElO BE 8 BE 9 B 9 B 10 8 11 c 11 c 12 N 14 N 15 NE 20 
4.9442 11.3500: 12.4186 12.0522 8.6677 10.6484 o. 2.8637 0.1004 -7.0415 

-36.5975 -35.6696 -25.3358 -23.3101 -28.2055 
MASS MASS o. 0151 1.0000 !II ASS 0.0043 MASS 0.0161 MASS 0.6000 

B8 li 10 li 11 BE 11 AE 12 BE 13 B _13 8 14 c 16 c 17 F 22 
UNKNOWN UNKNOWN 20.1810 2S.1000 UNKNOWN 16.5616 UNKNOWN 13.6930 UNKNOWN 4.5000 

-33.7808 -29.7282 -16.8961 -12.3057 -18.0657 -6.5710 -23.7801 -1.7661 -7.8005 -12.8227 
0.0016 0.0200 o. 0011 0.0023 0.0150 0.0007 0.0015 0.0013 0.0015 0.0047 

B10 li 8 li 9 BE 9 BE 10 BE 11 B 11 B 12 c 14 c 15 F 20 
20.9462 2 4. 965 0 11.3505 12.6070 20.1810 a. 6677 13.370:? 3.0198 9.8732 -o. 0119 

-24. 3'574 -22.3249 -7. 1053 -7.6647 -,7.1072 -6.5710 -15.6930 1.5137 2.4374 -7.9641 
0.0012 o. 0016 o. 0009 0.0010 0.0023 0.0007 0.0006 0.0014 0.0012 0.0009 

co 

Bll li 7 ll a BE 8 BE 9 BE 10 B 10 B 11 c 13 c 14 F 19 0 

14.9073 20.9462 4. 9442 11.3505 12.6070 12.0522 8. 6677 3.1246 3.0198 -1.4860 b', 



c:; F 19 MASS EXCESS -1.4860 +I- 0.0008 MEV \0 

*********** loj 

---------------------------------------------------------------·----------------------------------------------- I-' . ' . ' . . 
INCOMING GAMMA N p 0 T HE3 HE4 U6 l17 Cl2 \0. 

-----------------------------------------------------------------------~-------------------------------------------
OUTGOING 

6.5CJ73 12.8445 11.3798 21.4888 18.6275 10.4670 25.7CJ31 2'lo6355 22.9516 
o. 0048 o. 0009 0.0017 o·.oo1o o. 0028 0.0021 0.0023 0.0023 0.0016 

Gi!MMA F 19 F 20 NE 20 NE 2L NE 22 NA 22 NA 23 MG 25 MG 26 p 31 
-0.0119 -7.0415 -5.7299 -8.0249 -5.18 2 2 -9.5283 -13.1907 -16.2142 -24.4376 

-10.4298 -4.02 04 10.6200 11.1224 7.55 89 -1.9505 18.4643 18.5406 10.6396 
o. 0011 o. 0018 0.0010 0.0017 o. 0080 0.0028 0.0022 0.0023 0.0070 

N F 18 F 19 NE 19 NE 20 NE. 21 NA 21 NA 22 MG 24 MG 25 p 30 
0.8724 1. 75 20 -7.0415 -5.7299 -2.18 50 -5.1822 -13.9333 -13.1907 -20.1970 

-1.9926 -4. 0363 4. 3728 6.2210 11.88 62 1.6747 13.7318 15.4883 15.6644 
0.0009 o. 003 0 0.0048 0.0070 0.0017 0.0011 0.0035 0.0091 0.0038 

p 0 18 0 19 F 19 F 20 F 21 NE 21 NE 22 NA 24 NA 25 Sl 30 
-0.7824 3. 3327 -0.0119 -0.0460 -5.7299 -8.0249 -8.4184 -'1.3560 -24.4394 

- 13.8142 -5.768C -8.2053 o. 3399 7. 3509 -6.4673 8.9948 e. 7038 1. 2117 
o. 0012 0.0009 o. 0011 0.0048 o.oo 10 0.0011 0.0023 0.0035 0.0038 

0 0 17 0 18 F 18 F 19 F 20 NE 20 NE 21 NA 23 NA 24 Sl 29 
-o. 8077 -0.7824 o. 8724 -o. 0119 -7.0415 -5.7299 -9.5283 -8.4184 -21.8936 I 

[\) 

co 
I 

-11.6994 -7.5568 -11.0989 -4.1724 -3.2566 -6. CJ697 2.A346 7.9997 5.0540 
0.0009 o. 0012 o. 0010 0.0012 o. 0018 0.0010 o. 0030 0.0023 o.o 029 

T 0 16 0 17 F 17 F 18 F 19 NE 19 NE 20 NA 22 NA 23 SI 28 
-4.7365 -0.8077 1. 9519 0.8724 1.75 20 -7.0415 -5.1822 -9.5283 -21.4899 

-22.1024 -16.216Cj -8.32 06 -2.4990 -4.8001 -13.CJ807 5.6960 3. 63 83 0.4381 
0.0036 o. 015 0 o. 0012 0.0009 0.0030 0.0048 0.0015 0.0037 0.0038 

HE3 N 16 N 17 0 17 0 18 0 19 F 19 F 20 NE 22 NE 23 Al 28 
5. 6851 7.8710 -o. 8077 -0.7824 3.3327 -0.011CJ -8.0249 -5.1483 -16.8554 

-4.0111 -1.5244 8.1148 10.0329 11.8216 10.1482 15.9075 19.0214 13.2853 
0.0012 o. 0036 o. 0009 0.0013 o. 0010 o.oo 12 0.0021 o. 0015 0.0020 

HE4 N 15 N 16 0 16 0 17 0 18 F 18 F 19 NE 21 NE 22 AL 27 
o. 1004 5.6851 -4. 13 65 -o. 8077 -0.7824 o. 8724 -5.7299 -8.0249 -11.1961 

-24.42'l4 -13.8765 -19.8032 -8.8082 0. 60 23 -14.8389 -18.6114 -6.7478 2.8646 -10.1532 
0.0042 o. 0041 o. 0041 0.0043 o. 0041 0.0402 0.0041 0.0045 o. 0043 0.0073 

HE6 N 13 N 14 . 0 14 0 15 0 16 F 16 F 17 NE 19 NE 20 Al 25 
5.3452 2. 863 7 8. 0080 2.8599 -4. 7365 10.61160 1.9519 1.7520 -7.0415 -8.9310 

-18.6990 -10.5228 -ll.1491 -2.5389 -6.3096 4.0935 -12.3419 -0.6552 -2.3837 
0.0016 o. 0014 o. 0014 0.0016 0.0038 o.oo 14 0.0017 0.0050 0.0023 

l[6 c 13 c 14 N 14 N 15 N 16 0 16 0 17 F 19 F 20 MG 25 
3.1246 3.0198 2. 8637 0.1004 5.6851 -4.7365 -o. eo77 -o. 0119 -13.1907 



-----------------------------------------------~--------------------------------------------.-----------------------
IN COM lNG GAMMA N p D T HE3 HE4 lt6 ll7 Cl2 
-------------------------------------------------------------------------------------------------------------------
OUTGOING 

-16. 3'B3 -11.4465 -14.4495 -6.1211 -1.5438 -4.3219 -9.2320 -3.1773 -2.4600 
0.0014 o. 0016 o. 0018 0.0014 0.0016 0.0018 0.0014 0.0019 0.0022 

LI7 c 12 c 13 N 13 N 14 N 15 0 15 0 1.6 F 18 F 19 MG 24 
o. 3.1246 5. 3452 2.8637 0.1004 2. 8599 -4.7365 0.8724 -13.9333 

1 
-33.0806 -14.3608 -32.4922 -14.6415 -10.3460 -15.5089 -22.8673 -10.2957 -8.3973 -16.9598 

0.0020 o. 0017 o. 0092 0.0020 o. 0017 0.0018 0.0021 0.0021 0.0022 0.0034 
LIS c 11 c 12 N 12 N 13 N 14 0 14 0 1.5 F 17 F 1 A MG 23 

10.6484 o. 17.3490 5.3452 2.8637 8.0080 2.8599 1.9519 0.8724 -5.4724 

-42.1090 -29.0280 -30.6641 -16.8462 -34.6297 -32.0342 -23.0486 -13.4956 -26.0710 
0.0239 0.0200 MASS 0.0219 0.0200 0.0728 0.0200 0.0447 o. 02 01 0.0539 

ll9 c 10 c 11 N 11 N 12 N 13 0 13 0 14 F 16 F 17 MG 22 
15.6580 10.6484 UNKNOWN 17. 3490 5.3452 23. 1100 8.0080 10.6860 1.9519 -:-0.3800 

-30.6251 -25.7451 -13.0905 -7.1388 -12.1782 -2.4240 -20.5152 -2.3841 -5.6803 -8.8365 
0.;0019 0.0042 0.0016 0.0014 0.0016 0.0016 0.0038 0.0018 0.0034 0.0035 

BE7 B 12 B 13 c 13 c 14 c 15 N 15 N 16 0 18 0 19 NA 24 
13.3702 16.5616 3.12 46 3.0198 9.8732 0.1004 5.6851 -0.7824 3.3327 -8.4184 

I 
[\) 

-24.8887 -13.4327 -16.1959 0.2994 -1.0112 -3.2504 -13.2755 5.9884 2.8785 -7.6543 'P 

0.0013 0.0012 o. 0016 0.0012 0.0015 0.0016 0.0013 0.0017 o. 0019 0.0030 
RE9 B 10 B ll c 11 c 12 c 13 N 13· N 14 0 16 0 l7 NA 22 

12.0522 8. 6677 1 o. 64 84 o. 3.1246 5.3452 2.8637 -4.7365 -o. 8077 -5.1822 

-26.5116 -18.073 8 -22.4620 -11.6055 0.8569 -16.5107 -17.·0134 -2.8645 5.5508 -11.9080 
0.0027 o. 0024 o. 01 32 0.0026 0.0024 0. 0093 0.0026 0.0029 0.0026 0.0083 

BElO B 9 B 10 c 10 c 11 c 12 N 12 N 13 0 15 0 16 NA 21 
12.4186 12.0522 15.6580 10.6484 o. 17.3490 5.3452 2.8599 -4.7365 -2.1850 

-44.5901 -41.4377 -30.4903 -27.8348 -12.49 76 -31.8575 -18.1917 -22.6018 -19.2608 
o. 0151 1.0000 o. 0021 0.0043 MASS o.oo 17 0.0020 0.0151 0.4000 0.0038 

B8 BE 11 BE 12 B 12 B 13 B 14 c 14 c 15 N 17 N 18 NE .23 
20.1810 25.1000 13.3702 16.5616 UNKNOWN 3. 0198 9.8732 7.8710 13.1000 -5.1483 

-24.8887 -18.0738 -18.3014 -9.0700 -11.9585 1. 39 31 -14.2380 0.4498 -4.3160 -7.8083 
o. 0013 0.0024 o. 0011 0.0010 0.0016 o.oo 10 0.0013 0.0017 0.·0038 0.0018 

B10 BE 9 BE 10 B 10 B 11 B 12 c 12 c 13 N .15 N 16 Ne 21 
ll.3505 12.6070 12.0522 8.6677 13.3702 o. 3. l24l: 0.1004 5.6851 -5. 7?.99 

-15.0979 -13~4327 -15.2833 -9.0700 -3.8714 -5.8707 -7.7289 1.0710 4.6532 -3.1122 
0.0012 0.0012 o. 0016 0.0010 0.0009 0.0014 0.0009 0.0014 0.0016 0.0010 \0 

Bll BE 8 BE 9 B 9 B 10 Bll c 11 c 12 N 14 N 15 NE 20 
1-xj 

4.9442 11.3505 12.4186 12.0522 a. 66 77 10.6484 o. 2.8637 C.1004 -7.0415 I-' 
\0 



10 NE 20 MASS F. XCE SS -7.0415 +I- 0.0005 MEV I-' 

*********** 0 

------------------------------------------------------------------------------------------------------------------- ~ 
(]) 

INCOMING GAMMA N p D T HE3 HE4 Ll6 Ll7 Cl2 t\l 
0 .-------------------------------------------------------------------------------------------------------------------

OUTGOING 
~. 75 98 2. 4325 11.2766 17.4367 13.3622 9.3'1.66 19.2577 25.0619 18.9712 
o.oo16 o. 0080 0.0027 0.0020 0.0030 0.0018 0.00~6 0.0022 0.0010 

GAMMA NE 20 NE 21 NA 21 NA n 1'\.~ 23 MG 23 MG 24 AL 26 AL 27 s 32 
-5.7299 -2.1850 -'5.1822 -9.5283 -5.4724 -n. 9333 -12.2108 -17.1961 -26.0127 

-16.8649 -14.8039. ·0.2080 5. 0192 0.1984 -7.2158 7.9065 12.0052 3. 8 791 
0~ 001 7 o. 0800 o.oo8o 0.0028 0.0500 0.0030 0.0061 0.0026 0.0110 

N NE 1'l NE 20 NA 20 NA 21 NA 22 MG 22 MG 23 AL 25 AL 26 s 31 
1.7520 6. 9800 -2.1850 -5.1822 -0.3800 -5.4724 -8.9310 -12.2108 -18.9920 

-12.8445 -6.2472 4.5353 8.6444 5. 78 31 -2.3774 12.9486 16.7910 10.1071 
0.0009 o. 004 7 0.0016 0.0008 0.0028 0.0020 0.0023 0.0022 0.0015 

p F 19 F 20 NE 20 NE 21 NE 22 NA 22 NA 23 MG 25 MG 26 p 31 
-1.4860 -o. 0119 -5.7299 -8.0249 -5.1822 -9.5283 -13.1907 -16.2142 -24.4376 

-21.049 8 -10.6200 -14.6404 o. 5024 -3.0611 -12.5705 7.8443 7.9206 0~0196 
0.0010 0.0010 o. 8017 0.0016 o.oo8o 0.0028 0.0021 0.0023 0.0070 

D F 18 F 19 NE 19 NF. 20 NE 21 NA 21 NA 22 MG 24 MG 25 p 30 
0.8724 -1.4860 1. 75 20 -5.7299 -2. 18 50 -5.1822 -13.9333 -13.1907 -20.1970 I 

w 
0 
I 

-23.9433 -14.7924 -20.0218 -10.6075 -14.0401 -17.3817 -2.4306 6.8492 -5.0464 
0.0007 O. COl 0 o •. oo4 1 0.0017 0.0800 0.0080 0.0031 0.0021 0.0060 

T F 11 F 18 NE 18 NE 19 NE 20 NA 20 NA 21 MG 23 MG 24 p 29 
1.9519 0.8724 5.3193 1. 7 520 6.'l800 -2.1850 -5.4724 -13.9333 -16.9450 

-21.1651 -i3.1l90 -15.5562 -7.3509 -7.0110 -13.8182 1. 643 9 1.352<} -0.0792 
o. 0011 0.0006 o. 0010 0.0010 o. 0047 o. 0016 0.0023 0.0034 0.0037 

HE3 0 17 0 18 F 18 F 1.9 F 20 NE 20 NE 21 NA 23 NA 24 Sl 29 
- o. 8077 -0.7824 o. 8724 -1.4860 -0.0119 -5.7299 -9.5283 -8.4184 -21.8936 

-4.72CJ7 -c. 5871 -4. 12 92 2. 7973 6.9697 3.7131 <}.8044 14.<}693 12.0237 
0.0007 0. 0011 o. 0008 0.0010 0 .oo 10 0 .oo 17 0.0030 0.0023 0.0029 

1-!E4 0 16 0 17 F 17 F 18 F 19 NE 19 NE 20 NA 22 N.A 23 Sl 28 
-4.7365 -c. 8077 1. CJ519 0.8724 -1.4860 1. 75 20 -5.1822 -CJ.5283 -21.4899 

-32.6477 -19.4282 -22.1898 -11.6417 -26.2184 -27.5342 -17.5313 -7.5474 -17.5077 
0.0041 0.0042 MASS 0.0402 0.0041 o. 2000 0.0062 0.0801 0. OO'HJ 0.0136 

HE6 0 14 0 15 F 15 F 16 F 11 NE l 7 NE 18 NA 20 NA 21 Sl 26 
e. ooao 2.859<) UNKNOWN 10.6860 1. CJ519 16.5100 5.3193 6.CJ800 -2.11:150 -7.1320 

-23.9936 -13.158G -16.7008 -3.2574 -5.3722 -8.1505 -19.5775 -0.4927 -8.9191 
0.0012 o. 001 5 o. 0017 0.0013 0.0015 o :oq 13 0.0015 0.0022 0.0026 

Ll6 N 14 N 15 0 15 0 16 n 17 F 17 F 18 NE 20 NE 21 AL 26 
2.B637 0.1004 2. 8599 -4.7365 -o. 8077 1. 9519 o. 8724 -5.7299 -12.2108 



-------------------------------------------------------------------------------------------------------------------
INCIJMING GAMMA N p D T HE3 HE4 LI6 ll7 Cl2 
-------------------------------------------------------------------------------------------------------------------
OUTGO lNG 

-27.2940 -16.7411 -22.6678 -11.6728 -2.2623 -17.7035 -21.4759 -9.6124 -13.0118 
0.0016 0.0012 o. 0013 0.0011 0.0013 0.0400 0.0014 0.0023 0.0061 

ll7 N 13 N 14 0 14 0 15 0 16 F 16 F 17 NE 19 NE 20. Al 25 
5. 34 52 2. 8637 a. ooao 2.8599 -4.7365 l0.6R60 1.9519 1.7520 -8.9310 

-45.3367 -25.2615 -43. 8087 -22.8598 -15.8976 -36.2489 -19.2186 -14.8324 -27.9177 
0.0091 o. 0019 o. 0100 0.0016 0.0020 MASS 0.0400 0.0051 0.0025 0.0600 

l 18 N 12 N 13 0 13 0 14 0 15 F 15 F 16 NE 18 NE 19 Al 24 
17.3490 5.3452 23.1100 8.ooao 2.8599 UNKNOWN 10.6860 5.3193 1.7520 -0.0700 

-41.2841 -41.9806 -25.0645 -34.4281 -22.4185 
MASS 0.0219 MASS 0.0728 0.0200 MASS MASS 0.2010 0.0206 MASS 

ll9 N 11 N 12 . 0 12 0 13 0 1.4 F 14 F 15 NE 17 NE 18 Al 23 
UNKNOWN 17.3490 UNKNOWN 23.1100 8.0080 UNKNOWN UNKNOWN 16.5100 5.3193 UNKNOWN 

-25.9350 -17.7588 -18.3851 -9.7749 -13.5455 -3.1425 -19.5779 -7.2360 -7.8912 -9.6197 
0.0014 o. 0012 o. 0012 0.0015 0.0037 o.oo 13 0.0016 0.0018 0.0050 0.0023 

BE7 c 13 c 14 N 14 N 15 N 16 0 16 0 17 F 19 F 20 MG 25 
3.1246 3.0198 2.8637 0.1004 5. 68 51 -4.7365 -0.8077 -1.4860 -0.0119 -13.1907 

I 
w 

-29.0404 -10.3206 -28.4520 -10.6013 -6.3058 -11.4687 -18.8271 -6.2555 -4.3571 -12.9196 
.,. 

0 •. 0015 o. 0010 o. 0091 0.0015 0.0011 o.oo 11 0.0016 0.0016 0.0017 0.0031 
BE9 c 11 c 12 N 12 N 13 N 14 0 14 0 15 F 17 F 18 MG 23 

10.6484 o. 17.34 90 5.3452 2.8637 8.00 BO 2.8599 1.9519 0.8724 -5.4724 

-35.3065 -22.2255 -23.8616 -10.0437 -21.8272 -25.2317 -16.2461 -6.6931 -19.2685 
0.0132 o. 002 5 MASS 0.0093 0.0025 0.0700 o. 0023 0.0401 0.0026 0.0501 

BElO c 10 c 11 Nll N 12 N 13 0 13 0 14 F 16 F 17 MG 22 
15.6580 10.6484 UNKNOWN 11.3490 5.3452 23.1100 8.0080 10.6860 1.9519 -0.3ROO 

-43.3348 -38.4548 -2 5. 8002 -19.8 485 -24.8879 -15.1337 -33.2249 -15.0938 -18.3900 -21.5462 
0.0020 0.0043 o. 0018 0.0016 0.0018 .0.0018 0.0039 0.0019 0.0035 0.0036 

88 8 12 8 13 c 13 c 14 c 15 N 15 N 16 0 18 0 19 NA 24 
13.3702 16.5616 3.1246 3.0198 9. 8732 0.1004 5.6851 -0.7824 3.3327 -8.4184 

-31.1459 -19.6899 -22.4531 -5.9578 -1.2683 -9.5076 -19.5327 -0.2687 -3.3787 -13.9115 
0.0009 o.ooo8 o. 0013 0.0007 o. 0011 o.oo 13 o.ooo8 0.0013 0.0016 0.0028 

810 8 10 B 11 c 11 c 12 c 13 N 13 N 14 0 16 0 17 NA 22 
12.0522 8.6677 1 o. 6484 o. 3.1246 5.3452 2.8637 -4.7365 -0.8077 -5.1822 

-28.1278 -19.6899 -24.0782 -13.2217 -0.7592 -18.1268 -18.6296 -4.4807 3. 9347 -13.5242 I-' 
0 

0.0014 c. 0008 o. 0130 0.0013 0.0006 0.0090 0.0013 0.0017 0.0013 o. 0080 2: 
811 8 9 8 10 c 10 c 11 c 12 N 12 N 13 0 15 0 16 NA 21 ro 

12.4186 12.0522 15.65 80 10.6484 o. 11.3490 5.3452 2.8599 -4.1365 -2.1850 "' 0 



10 NE 21 MASS EXCESS -5.7299 +I- 0.0015 MEV 1--' 

*********** 0 

------------------------------------------------------------------------------------------------------------------- ~ ro 
INCOMING GAMMA N p 0 T HE3 HE4 ll6 Ll7 Cl2 [\) 

1--' -------------------------------------------------------------------------------------------------------------------
OUTGOING 

10.3H4 6. 7413 16.9343 17.6384 23.1347 9.8856 25.5546 26.0328 20.8527 
0.0016 o. 0031 0.0024 0.0035 o.oo 23 0.0025 0.0026 0.0041 0.0032 

GAMMA NE 21 NE 22 NA 22 NA 23 NA 24 MG ?.4 MG 25 AL 27 AL 28 s 33 
-a. 024<l -5.1822 -9.5283 -8.4184 -13.9333 -13.1901 -17.1961 -16.8554 -26.5826 

-6.7598 -4.3273 4.5168 10.6769 6. 60 24 2.5567 12.4979 18.3021 12.2114 
0.0016 o. 0081 0.0031 0.0024 0 .oo 33 o. 0023 0.0030 0.0026 0.0018 

N NE 20 . NE 21 NA 21 NA 22 NA 23 MG 23 MG 24 AL 26 AL 27 s 32 
-7.0415 -2. 18 50 -5.1822 -9.5283 -5.4724 -13.9333 -12.2108 -17.1961 -26.0127 

-13.0070 -4.9015 8.1419 7.0794 11.4408 -2.1751 17.2837 16.4710 11.283'3 
0.0049 o. 0072 0.0016 0.0037 0.0024 0.0036 0.0026 0.0042 1).0026 

p F 20 .F 21 NE 21 NE 22 NE 23 NA 23 NA 24 MG 26 MG 27 p 32 
-0.0119 -o. 0460 -8.0249 -5.1483 -9.5283 -8.4184 -16.2142 -14.5826 -24.3027 

-17.3798 -1 o. 1 e2 5 -4.53 53 4.1090 1.24 77 -6.9128 8.4133 12.2557 5.5718 
0.0017 o. 0049 o. 0016 o.oo 16 0.0031 0.0025 0.0027 0.0026 0.0021 

D F 19 F 20 NE 20 NE 21 NE 22 NA 22 NA 23 MG 25 MG 26 p 31 
-1.4860 -0.0119 -7.0415 -8. 0249 -5 .18 22 -9.5283 -13.1907 -16.2142 -24.4376 I 

w 
[\) 
I 

-21.5522 -ll.1224 -15.1429 -0.5024 -3. 56 35 -13.0729 7.3419 7. 41 82 -0.4828 
0.0017 o. 001 1 o. 0022 0.0016 o. 00 81 0.0031 0.0025 0.0027 0.0072 

T F 18 F 19 NE 19 NE 20 NE 21 NA 21 NA 22 MG 24 MG 25 p 30 
0.8724 -1.4860 1. 75 20 -7.0415 .-?.. 18 50 -5.1822 -13.9333 -13.1907 -20.1970 

-19.8788 -15.<J225 -11.8862 -7.5134 -5.6653 -10.2116 1.8456 3.6021 3.7782 
0.0015 0.0033 o. 0017 0.0049 () .0072 o. 0017 0.0037 0.0092 0.()040 

HE3 0 18 0 19 F 19 F 20 F 21 NE 21 NE 22 NA 24 NA 25 SI 30 
- o. 7824 3. 332 7 -1.4860 -0.0119 -0.0460 -8.0249 -8.4184 -9.3560 -24.4394 

-7.3469 0.6<J92 -1.73 81 6.4673 6. 8072 13.8182 15.4620 15.1710 13.7390 
0.0018 o. 0016 o. 0017 0.0017 0.0050 o. 0016 0.0027 o. 003 7 0.0040 

HE4 0 17 0 18 F 18 F 19 F 20 NE 20 NE 21 NA 23 NA 24 SI 29 
-o. 8077 -o. 7824 o. 8724 -1.4860 -0.0119 -7.0415 -9.5283 -8.4184 -21.8936 

-26.1880 -10.5201 -26.1251 -12.1441 -9.2506 -13.1161 -22.6553 -7.0547 -3.2386 -10.9421 
0.0044 0.0043 O. OCt 02 0.0043 o. 0044 0.0064 0.0046 0.0091 0.0052 0.0050 

HE6 0 15 0 16 F 16 F 17 F 18 NE 1 A NE 19 NA 21 Nl\ 22 SI 27 
2.8599 -4.7365 1 o. 6860 1.9519 o. 87 24 5. 3193 1. 7520 -2.1850 -5.1822 -12.3860 

-19.9187 -17.4320 -1.7928 .-5.8747 -4.0859 -5.7594 -15.~075 3.1139 -2.6222 
0.0020 o. 0040 o. 0019 0.0021 0.0019 o. 00 20 0.0021 0.0022 0.0026 

LI6 N 15 N 16 0 16 c 11 0 18 F 1 8 F 19 NE 21 NE 22 Al 21 
0.1004 5.6851 -4. 7365 -0.8017 -0.7824 0.8724 -1.4860 -8.024<! -17.1 <!61 



' . . ------·-------------------------------------------------------------------------------------------------------------
INCOMING GAMMA N p 0 T HE3 HE4 LI6 LI7 C12 
--------------------------------------------------------------------------------------------------------------------
OUTGOING 

-23.5009 -12.6f62 -16.2081 -2.7647 -4.8795 -7.6578 -19.0848 0.4927 -8.4264 
0.0019 o. 002 0 Oo0022 0.0019 0.0021 . 0.0019 0.0021 0.0022 0.0030 

LI7 N 14 N 15 0 1.5 c 16 0 17 F 17 F 18 NE 20 NE 21 Al 26 
2.8637 0.1004 2. 8599 -4.7365 -0.8077 1.9519 o. 8724 -7.0415 -12.2108 

-32.0213 -21.4684 -27.3951 -16.4001 -6.9896 -22.4308 -26.2032 -14.3397 -4.7273 -17.7451 
0.0024 0.0021 o. 0022 0.0024 0•0022 0.0401 0.0022 0.0029 0.0024 0.0064 

ll8 N 13 N 14 0 14 0 15 0 16 F 16 F 17 NE 19 NE 20 Al 25 
5.3452 2.8€:31 a. ooao 2.8599 -4.7365 10.6860 1. 951 c; 1.7520 -7.0415 -8.9310 

-48.0439 -27.9687 -46.5159 -25.5670 -18.6048 -38.9561 -21.9258 -17.5396 -30.6249 
0.0220 0.0201 o. 0728 0.0201 0.0201 MASS 0.0441 0.0206 o. 02 01 0.0633 

l 19 N 12 N 13 .0 13 c 14 0 15 F 15 F 16 NE 18 NE 19 Al 24 
17.3490 5.3452 23. 11 00 8.0080 2.8599 UNKNOWN 10.6860 5.3193 1. 752 0 -0.0700 

-24.5186 -23.3006 -14.3102 -14.0480 -14.4198 -5.7598 -18.2916 -7.3985 -6.5455 -5.2846 
0.0019 o. 0021 o. 0020 0.0040 0.0151 0.0021 o. 0019 0.0052 o. 0073 0.0026 

BE7 c 14 c 15 N 15 N 16 N 17 0 i 7 0 18 F 20 F 21 MG 26 
3. 0198 c;.a732 o. 1004 5.6851 7. 8710 -0.8077 -0.7824 -o. 0119 - o. 0460 -16.2142 

I 
w 
w 

-17.0804 -12.1336 -15.1366 -6.8082 -2.2308 -5.0090 -9.9191 -3.8644 -o. 6871 -3.1471 I 

0.0017 o. 0019 0.0021 0.0018 0.0019 0.0021 0.0018 0.0022 0.0022 0.0024 
BE9 c 12 c 13 N 13 N 14 N 15 0 15 0 16 F 18 F 19 MG 24 

o. 3.1246 5. 3452 2.8637 0.1004 2.8599 -4.1365 0.8724 -1.4860 -13.9333 

-28.9853 -10.2655 -28.3969 -10.5462 -6.2507 -11.4136 -18.7720 -6.2004 -4.3020 -12.8645 
0.0029 o. 002 7 o. 0094 0.0029 0.0027 0.0027 0.0029 0.0029 0.0030 0.0039 

BE10 c 11 c 12 N 12 N 13 N 14 0 14 0 15 F 17 F 18 MG 23 
10.6484 o. 17.3490 '5.3452 ?..8637 8.0080 2.8599 1.9519 o. 8724 -5.4724 

-45.2146 -24.3838 -25.3903 -27.3960 -19.4068 -34.0992 -17.8973 -17~5447 -19.2970 
0.0045 MASS o. 00.21 0.0023 0.0161 0.0041 0.0152 0.0038 o. 0083 0.0092 

68 B .13 B 14 c 14 c 15 c 16 N 16 N 17 0 19 0 20 NA 25 
16.5616 UNKNOWN 3. 0198 9.8732 13.6930 5.68 51 7. 8710 3.3327 3.7990 -9.3560 

-26. 44<18 -23.080<1 -10.4931 -7.7708 -5.8520 -5.7145 -15.4577 -2.8860 -2.0924 -8.2538 
0.0016 o. 0020 0.0016 0.0018 0.0016 o.oo 16 0.0018 0.0021 0.0019 0.0025 

B 10 B 11 B 12 c 12 c 13 c 14 N 14 N 15 0 17 0 18 NA· 23 
8.6677 13.3702 o. 3.1246 3.0198 2. 8637 0.1004 -o. 8077 -o. 7824 -9.5283 

-.26.44<18 -14.<1938 -17.7570 -1.2617 -2.5722 -4.8114 -14.8366 4.4274 1.3174 -9.2154 1-' 
0 

0.0016 0.0016 0.0019 0.0015 0.0017 0.0019 0.0016 0.0019 0.0021 o.oo31 !21 
Bll B 10 B 11 c 11 c 12 c 13 N 13 N 14 0 16 0 17 NA 22 co 

12.0522 e. 6677 10.6484 o. 3.1246 5.3452 2.8637 -4.7365 -0.8077 -5.1822 "' 1-' 



10 NE 22 MASS EXCESS -8.0249 +I- 0.0006 MEV 1-' 

•********** 0 

---------------~---------------~-----------------------------------------------------------------------------------
!2l ro 

INCOMING GAMMA N p 0 T HE3 HE4 ll6 ll7 C12 [\) 
[\) -------------------------------------------------------------------------------------------------------------------

OUTGOING 
5.1948 8. 79 24 13.5294 16.2810 20.0971 10.6141 22.9189 25.1004 21.9086 
o. 0035 o. 0020 0.0033 0.0090 0.0020 0.0019 0.0039 0.0061 0.0028 

GAMMA NE 22 NE 23 NA 2 3 NA 24 NA 25 MG 25 MG 26 Al 28 Al 29 s 34 
-5.1483 -9.52 83 -8.4184 -9.3560 -13.1907 -16.2142 -16.8554 -18.2180 :-29.9335 

-10.3664 -3. 62 51 6.5679 7.2720 12.7683 -0.4809 15.1882 15.6664 10.4863 
0.0016 o. 0028 0.0020 0.0033 0.0018 0.0020 0.0022 o.co39 0.0029 

N NE 21 NE 22 NA 22 NA 23 NA 24 MG 24 MG 25 Al 27 Al 28 s 33 
-5.7299 -5.1822 -9.5283 -8.4184 -13.9333 -13.1907 -17.1961 -16.8554 -26.5826 

-15.2679 -11.7424 2.9703 5. 51! 51 8.0359 -3.5331 13.3571 14.6134 11.0207 
o. 0070 0.6000 0.0035 0.0100 o.oo 33 0.0090 0.0040 o. 0061 0.0035 

p F 21 F 22 NE 22 NE 23 NE 24 NA 24 NA 25 MG 27 MG 28 p 33 
-0.0460 4.5000 -5.1483 -5.9490 -8.4184 -9.3560 -14.5826 -15.0200 -26.3346 

-21.14S9 -13.0434 -8.1419 -1.0626 3.29 88 -10.3177 9.1418 8.3291 3.1419 
0.0047 o. 0070 o. 0016 0.0035 0.0020 0.0033 0.0022 0.0040 0.0022 

0 F 20 f 21 NE 21 NE 22 NE 23 NA 23 NA ?4 MG 26 MG 27 p 32 
-0.0119 -o. 0460 -5.7299 -5.1483 -9.5283 -8.4184 -16.2142 -14.5826 -24.3027 I 

w 
-!="" 
I 

-21.4888 -14. s•n 5 -8.6444 -4.1090 -2.8613 -11.0218 4.3043 8.1467 1.4627 
0.0010 0.0041 o. 0008 0.0016 0.0028 0.0020 0. 0023 0.0022 0.0015 

T F 19 F 20 NE. 20 NE 21 NE 22 NA 22 NA 23 MG 25 MG 26 p 31 
-1.4860 -O.Oll9 -7.0415 -5.7299 -5.1822 -9.5283 -13.1907 -16.2142 -24.4376 

-26. 288<J -18.6838 -15.t553 -9.7743 -12.5063 -15.3832 0.4882 -0.3589 0.0058 
o. 0030 o. 0080 o. 0047 0.0070 0.6000 0.0035 0.0091 0.3000 0.0050 

HE3 0 19 0 20 f 20 f 21 f 22 NE 22 NE 23 NA 25 NA 26 SI 31 
3.3327 3.7990 -0.0119 -0.0460 4.5000 -5.1483 -9.3560 -7.6900 -22.<J620 

-9.6672 -5.7109 -1.6747 2.6982 4.5463 10.2116 12.0572 13.8136 13.9898 
o.oooa o. 003 () o. 0011 0.0048 0.0070 o.oo 11 0.0035 0.0091 0.0038 

HE4 0 18 0 19 F 19 F 20 F 21 NE 21 NE 22 NA 24 NA 25 SI 30 
-0.7824 3.3327 -1.4860 -0.0119 -0.0460 -5.7299 -8.41A4 -<J.3560 -24.4394 

-20.8865 -16.7440 -20.2860 -13.3596 -9.1872 -12.4438 -16.1568 -6.3525 -1.1875 -4.1 332 
0.0041 o. 0041 0.0041 0.0041 o. 0041 0 .oo 44 0.0041 0.0050 o. 0046 o.oo4<J 

HE6 0 16 0 17 F 17 F 18 F 19 NE 19 NE 20 NA 22 NA ?3 SI 28 
-4.7365 -0.8077 1.95l<l 0.8724 -1.4860 1. 75 20 -7.0415 -5.1822 -9.5283 -2t .4899 

-27.7984 -21.912<l -14.0166. -8.1950 -10.4961 -5.6960 -l<J.t766 -2~0577 -5.2579 
0.0037 o. 0151 0.0015 0.0013 0.0032 0.0015 o.oo4<J 0.0038 0.0039 

Ll6 N 16 N17 0 17 0 18 0 19 f 19 f 20 NE 22 NE 23 Al 28 
5.6851 7. 871.0 -o. 8077 -0.7824 3.3327 -1.4860 -0.0119 -5.1483 -16.8554 



-------------------------------------------------------------------------------------------------------------------
INCOMING GAMMA N p 0 T HE'3 HE4 ll6 LI7 Cl? 
-------------------------------------------------------------------------------------------------------------------
OUTGOING 

-23.0326 -20.545'1 -1 o. '1067 -8.9886 -7.1998 -a.at33 -19.0214 -3.1139 -5.7361 
0.0015 c.oo37 o. 0013 0.0015 0.0013 0 .oo 15 0.0015 0.0022 0.0022 

LI7 N 15 N 16 0 16 G 17 0.18 j: 18 F t<l NE 21 NE 22 Al 27 
0.1004 5. 6851 -4~ 73 65 -o. 8077 -o. 7824 0.8724 -1.4860 -5.7299 -17.1961 

-~1.8348 -21.0001 -24.5420 -11.0986 -13.2134 -15.9917 -27.4187 -7.8412 -8.3339 -16.7603 
0.0016 0. 001 A o. 0020 0.0016 0.0019 o.oo 17 0.0018 0.0020 0.0025 0.0028 

LIB N 14 N 15 0 15 0 16 0 17 F 17 F 18 NE 20 NE 21 Al 26 
2. 8637 0.1004 2. 85 99 -4.7365 -o. 8077 1.9519 0.8724 -7.0415 -5. 7799 -12.2108 

I 
-38.3351 -27.7822 -33.7089 -22.7139 -13.3034 -28.7446 -32.5170 -20.6535 -11.0411 I -24.0589 

0.0200 c. 0200 o. 02 00 0.0200 0.0200 0.0447 0.0200 o. 0201 0.0200 0.0209 
Ll9 N 13 N 14 0 14 0 15 0 16 F 16 F 17 NE 19 NE 20 AL 25 

5.3452 2.8637 8.0080 2.8599 -4.7365 10.6860 1.9519 1.7520 -7.041.5 -8.9310 

-33.6670 -29.4154 -22.1899 -18.5289 -21.9439 -8.0800 -24.7017 -9.6594 -13.3865 -9.2ll2 
0.0015 0.0160 o. 0037 0.0151 0.4000 o.oo 13 0.0032 0.0072 0.6000 0.0040 

BE7 c 1'i c 16 N 16 N 17 N 18 0 18 0 19 F 21 f 22 MG 27 
9.8732 13.6930 5. 68 51 7.8710 13 .• 1000 -o. 78 24 3.3327 -0.0460 4.5000 -14.5826 

I 
w 
Vl 

-22.5000 -14.3238 -14.9501 -6.3399 -10.1105 0 ,;29 25 -16.142'1 -3.8010 -4.4562 -6.1S47 
I 

0.0013 o. 0011 o. 0011 0.0014 0.0037 o.oo 11 O.OOl'i 0.0017 0.0049 0.0022 
BE9 c 13 c 14 N 14 N 15 N 16 0 16 0 17 f 19 F 20 MG 25 

3.1246 3.0198 2.8637 0.1004 5.6851 -4.7365 -0.8077 -1.4860 -0.0119 -13.1907 

-20.6319 -15.6851 -18.6881 -10.3597 -5.78 23 -8.5605 -13.4706 -7.4159 -4.2386 -6.6986 
0.0023 0.0024 o. 0025 0.0023 0.0024 0.0026 0.0023 0.0027 0.0027 0.0028 

BElO c 12 c 13 N 13 N 14 N 15 0 15 0 16 F 18 F 19 MG 24 
o. 3.1246 5. 3452 2.8637 0.1004 2.8599 -4.7365 o. 8724· -1.4860 -13.9333 

-33. 5322 -31.5051 -23.8877 -41.6232 -20.6586 -23.2580 
MASS MASS o. 0019 0.0161 MASS 0.0151 0.4000 0.0082 MASS 0.3000 

88 B 14 B 15 c 15 c 16 c 17 N 17 N 18 0 20 0 21 · NA ?6 
UNKNOWN UNKNOWN 9.8732 13.6930 UNKNOWN 7.8710 13.1000 3.7990 UNKNOWN -7.6900 

-33.4473 -28.5673 -15.9127 -9.9610 -15.0003 -5.2462 -23.3374 -5.2063 -8.5025 -11.6587 
o. 0015 0.0041 o. 0011 o.oooa o.oo 12 0.0011 0.0036 0.0014 0. 0032 0.0033 

810 8 12 B 13 c 13 c 14 c 15 N 15 N 16 0 18 0 19 NA: 24 
13.3702 16.5616 3.12 46 3.0198 9.8732 0.1004 5.6851 -0.7824 3.3327 -8.4184 

-25.3603 -21.9913 -9.4036 -6.68i3 -4.7624 -4.6250 -14.3682 -1.7965 -1.0028 -7.1643 I-' 
0 

0.0007 o. 0015 o. 0007 0.0011 o.ooo8 0.0007 o. 0011 0.0016 0.0013 ·0.0020 ~ 

Bll 8 11 B 12 c 12 c 13 c 14 N 14 N 15 0 17 0 18 NA 23 
(1) 

a. 6677 13.3702 o. 3.1246 3. 0198 2. 8637 0.1004 -0.8071 -o. 7824 -9oo5283 
[\) 
[\) 



11 NA 22 MASS E l!CESS -5.1822 +/- 0.0027 MEV 1-' 

*********** 
1-' 

I ~ ------------------------------------------------------------------------------------------------------------------- Ill 

INCOMING GAMMA N p 0 T HE3 HE4 ll6 ll7 Cl2 (\) 
(\) 

---·----------------------~-----------------------------------------------------------------------------------------
OUTGOING 

12.4175 7. 5792 21.8870 22.9584 18.6801 9.4533 30.3961 31.611'!7 19.2688 
0.0033 o. 00.40 0.0032 o. oo3·3 · 0.0066 0~0036 0.0040 0.0047 0 .. 0066 

GAMMA NA 22 NA 23 MG 23 MG 24 MG 25 AL 25 Al 26 SI 28 SI 29 Cl 34 
-9.5283 -5.4724 -13.9333 -13.1907 -8.9310 -12.2108 -21.4899 -21.8936 -24.4510 

-11.0686 -5.5846 5.3547 15.6296 1 •. 74 77 -1.8979 13.2208 23.1436 7.7604 
0.0084 o. 05 01 0.0040 o.oo32 0.0601 o. 0066 0.0039 0.0040 0~0123 

N NA 21 NA 22 MG 22 MG 23 MG 24 Al 24 Al 25 SI 27 SI 28 Cl 33 
-2.1850 -o. 3800 -5.4724 -13.9333 -0.0700 -8.9310 -12.3860 -21.4899 -21.0140 

-6.7413 3.6251 10.1930 10.8972 16.3934 3. 1443 18.8133 19.2915 14.1114 
0.0031 o. 0028 0.0033 o. 0042 0. 00 32 0.0033 0.0034 0.0047 0.0039 

p NE 21 NE 22 NA 22 NA 23 NA 24 MG 24 MG 25 Al 27 Al 28 s 33 
-5.7299 -e. 0249 -9.5283 -8.4184 -13.9333 -13.1907 -17.1961 -16.8554 -26.5826 

-11.2766 -4.5168 -8.8441 6.1601 2. 08 56 -1.9601 7.9811 13.7853 7.6946 
0.0027 o. 0031 o. (084 0.0033 0.0040 0.0032 0.0031 0.0034 0.0028 

0 NE 20 NE 21 NA 21 NA 22 NA 23 MG 23 MG 24 AL 26 Al 27 s 32 
-7.0415 -5.7299 . -2.18 50 -9.5283 -5.4724 -13.9333 -12.2108 -17.1961 -26.0127 I 

w· 
0\ 
I 

-21.8841 -5.0192 -19.8232 -4.8112 -4.8208 -12.2350 2.8872 6.CJ859 -1.1401 
0.0031 o. 002 8 o. 08 00 0.0084 0.0501 0.0040 0.0067 0.0037 0~ 0113 

T NE 19 NE 20 NA 2 0 NA 21. NA 22 lllG 22 MG 23 Al 25 Al 26 s 3l 
1.7520 -7.0415 6. 9800 -2.1850 -o. 3800 -5.4724 -8.9310 -12.2108 -18.9920 

-18.6275 -12.0302 -5.7830 -1.2477 2.8613 -8.1605 7.1656 ll. 0080 4.3241 
0.0028 o. 0054 o. 0028 0.0031 0.0028 0.0033 0.0035 0.0034 0.0030 

HE3 F 19 F 20 NE 20 NE 21 NE 22 NA 22 NA 23 lo'G 25 MG 26 p 31 
-1. 48t0 -0.0119 -7.0415 -5.7299 -8.0249 -9.5283 -13.1907 -16.2142 -24.4376 

-8.4793 1.9505 -:2.0700 12.5705 13.0729 9. 5094 20.4147 20.4910 12.5900 
o. 0028 0.0028 o. 0032 0.0028 o.oo 31 0.0085 0.0034 0.0035 0.0075 

HE4 F 18 F 19 NE 19 NE.20 NE 21 NA 21 NA 22 MG 24 MG 25 p 30 
0.8724 -1.4860 1. 75 20 -7.0415 -5.7299 -2.18 50 -13.9333 -13 •. 1 907 -20.1970 

-33.4664 -16.6609 -32.0014 -14.9638 -9.5825 -27.3356 -8.3120 -2.4007 -15.6604 
0.0403 o. 0049 o. 2001 0.0067 0.0051 MASS 0.0801 0.0502 0.0057 0.0602 

HE6 F 16 F 17 NE 17 NE 18 NE 19 NA 19 NA 20 MG 22 MG 23 p 28 
10.6860 1. 951 9 16. 5100 5.3193 1.7520 UNKNOWN 6.9800 -0.3800 -5.4724 -7.1200 

-14.5340 -1C.3«;15 -13.9335 -7.0071 -2.8347 -6.0913 -9.8044 5.1650 2.2193 
0.0029 o. 0031 o. 0030 0.0030 0.0030 0.0033 o. 0030 o. 0036 0.0040 

LI6 0 16 0 17 F 17 F 18 F 19 NE 19 NE 20 NA 22 NA 23 SI 28 
-4.1365 -0.8077 1.9519 0.8724 -1.4860 1. 75 20 -7.0415 -9.5283 -21.4899 



-------------------------------------------------------------------------------------------------------------------
INCOMING GAMMA N p 0 T HEJ HE4 ll6 lt7 Cl2 
-------------------------------------------------------------------------------------------------------------------
OUTGOING 

-22.9494 -7.2815 -23.48 65 -8.9055 -6.0120 -10.4775 -19.4167 -3.8161 -7.7035 
0.0032 o. 002 q o. 0401 0.0030 0.0030 0 •. 0055 0.0033 0.0086 0 •. 0039 

ll7 0 15 0 16 F 16 F 17 F 18 NE 18 NE 19 NA 21 NA 22 Sl 27, 
2. 85'19 -4.7365 10.6860 1.9519 0.8724 5.3193 1 •. 7520 -2.1850 -12.3860 

-34.1364 -20.'116'1 -23.6785 -13. 1303 -27.7071 -29.022'1 -19.0200 -q. 0361 -18.9964 
0.0031 c. 0033 MASS 0.0401 0.0031 o. 2000 0.005'6 0.0801 o. 0086 0.0134 

LIB 0 14 0 15 F 15 f 16 F 17 NE 17 NE 18 NA 20 NA 21 Sl 26 
8.0080 7. a59c; UNKNOWN 10.6860 1.9519 16.5100 5.3193 6.9800 -2.11!50 -7.1320 

-53.2572 -.30. ()83 8 -25.8832 -44.2324 -22.2199 -34.1472 
0.0729 o. 0202 MASS MASS 0.0448 MASS 0.2010 MASS 0.0825 0.2010 

ll9 0 13 0 14 F 14 f 15 f 16 NE 16 NE 17 NA 19 NA 20 Sl 25 
23.1100 8.0080 UNKNOWN UNKNOWN 10 •. 6860 UNKNOWN 16.5100 UNKNOWN 6.9800 4.0000 

-21.0515 -18.5648 -a. 9256 -7.0075 -5.2187 -6.8922 -17.0403 -1.1328 1. 9811 -3.7550 
0.0030 0.0046 o. 0029 0.0031 o. 0029 0.0030 0.0030 0.0035 0.0032 0.0034 

BE7 N 15 N 16 0 16 0 17 0 18 f 18 F 19 NE 21 NE 22 Al 27 
0.1004 5.6851 -4.7365 -0.8077 -o. 7824 0.8724 -1.4860 -5.7799 -8.0249 -17.1961 

I 
w 
-J 

I 
-21.8179 -11.3250 -17.2517 -6.2567 3.1538 -12.2874 -16.0598 -4.1963 5.4161 -7.6017 

0.0031 o. 0029 o. 0029 0.0031 0.0029 0.0401 0.0029 0.0034 0.0031 0.0066 
BE9 N 13 N 14 0 14 0 15 0 16 F 16 f 17 NE 19 NE 20 Al 25 

5.3452 2. 863 7 e. oo8o 2.859'9 -4.7365 10.6860 1.'1519 1.7520 -7.0415 -8.9310 

-35.1382 -15.0630 -33.6102 -12.6613 -5.6992 -26.0504 -9.0201 -4.6339 -17.7192 
0.0097 o. 0037 o. 0701 0.0035 0.0037 MASS 0.0402 o. 0060 0.0040 0.0601 

BE10 N 12 N 13 0 13 0 14 0 15 F 15 F 16 NE 18 NE 19 Al 24 
17.3490 5.3452 2". 11 00 8.0080 2.8599 UNKNOWN 10.6860 5.3193 1.7520 -0.0700 

-31.1251 -29.CJ071 -20.9167 -20.6545 -21.0264 -12.3663 -24.8981 -14.0050 -13.1520 -11.8911 
0.0031 0.0032 o. 0032 o •. oo47 0.0153 0.0032 0.0031 0.0057 0.0077 0.0036 

ae c 14 c 15 N 15 N 16 N. 17 0 17 0 18 f 20 f 21 MG 26 
3.019.8 9. 8732 o. 1004 5.6851 7. 8710 -0.8017 -0.7824 -0.0119 -o. 0460 -16.2142 

-17.2344 -12.2876 -15.2906 -6.9622 -2.3849 -5.1630 -10.0731 -4.0184 -0.8411 -3.3011 
0.0027 o. 002 9 o. 0030 0.0028 0;.0029 o.oo 30 0.0028 0.0031 0.0031 0.0032 

810 c 12 c 13 .N 13 N 14 N 15 0 15 0 16 F 18 F 19 MG 24 
o. 3.1246 5. 3452 2.8637 0.1004 2. 8599 -4.7365 o.8i24 -1.4860 -13.9333 

-24.4983 -5.7784 -23.9099 -6.0592 -:1•7637 -6.9265 -14.2850 -1.7134 0.1850 -B. 3775 
I-' 
I-' 

0.0029 o. 0027 o. 0094 0.0029 0.0027 0.0028 0.0030 0.0030 0.0030 o.oo4o ~ 

Bll c 11 c 12 N 12 N 13 N 14 0 14 0 15 F 17 F 18 MG 23 I» 
[\) 

10.6484 o. 17.3490 5.3452 2.8637 8.0080 2.8599 1.9519 0.8724 -5.4724 [\) 



11 NA 23 MASS EXCESS -9. 52 83 +I- 0.0019 !'lEV I-' 

*********** 
I-' 

!21 ------------------------------------------------------------------------------------------------------------------- P> 

INCOMING GAMMA N p D T HE3 HE4 ll6 U7 Cl2 "' lAJ -------------------------------------------------------------------------------------------------------------------
OUTGOING 

6.9615 11.6940 16.7983 21.6358 11.6138 10.0925 26.4537 2'1.8184 19.4862 
o. 003 7 o. 0026 0.0027 0.0026 0.0030 .o.oou, 0.0043 o. 0043 0.0022 

GIIMMA NA 23 NA 24 MG 24 MG 25 MG 26 Al 26 Al 27 SI 29 Sl 30 Cl 35 
-8.4184 -13.9333 -13.1907 -16.2142 -12.2108 -17.1961 -21.8936 -24.4394 -29.0145 

-12.4175 -4. 83 83 9.4695 10.5409 6. 26 26 -2.9642 11.9786 19.2012 6.8513 
0.0033 o. 0035 f) .0026 0.0027 0 .oo 63 o.co3o 0.0036 0.0043 0.0063 

N NA 22 NA 23 MG 23 MG 24 I'!G 25 Al 25 Al 26 SI 28 SI 29 CL 34 
-5.1822 -5.4724 -1'3.9333 -13.1907 -8.9310 -12.2108 -21.4899 -21.8936 -24.4510 

-8.7924 -3.5976 4.7370 7.4887 11.3047 1. 8217 14.1265 16.3080 13.1162 
0.0020 o. 0039 0.0037 0. 0092 0.0027 0.0026 0.0043 0.0064 0.0033 

p NE 22 NE 23 NA 23 NA 24 NA 25 MG 25 MG 26 Al 28 Al 29 s 34 
-8. 0249 -5.1483 -8.4184 -9.3560 -13.1907 -16.2142 -Hi.8554 -18.2180 -29.9335 

- 16. 9343 -6.5679 -10.1930 0.7041 6. 2004 -7.0488 8.6203 9.0985 3.9184 
0.0024 o. 002 0 o. 0033 0.0037 o. 0026 0.0027 0.0028 1). 0043 0.0034 

0 NE 21 NE 22 NA 22 NA 23 NA 24 MG 24 MG 25 Al 27 u 28 s 33 
-5.7299 -8.0249 -5.1822 -8.4184 -13.9333 -13.1907 -17.1961 -16.8554 -26.5826 I 

lAJ 
OJ 
I 

-17.4367 -10.6769 -15.0043 -6.1601 -4.0745 -8.1202 1.8210 7.6251 1.5345 
0.0020 0.0024 O. OOA2 0.0033 0. 00 35 0.0026 0.0032 0.0028 0.0021 

T NE 20 NE 21 NA 21 NA 22 NA 23 MG 23 MG 24 Al 26 AL 27 s 32 
-7.0415 -5.7299 -2.1850 -5.1822 -5.4724 -13.9333 -12.2108 -17.1961 -26.0127 

-24.4417 -16.3422 -11.4408 -3.2988 -4.3614 -13. 6H5 5.8430 5.0303 -0.1569 
0.0051 o. 0073 o. 0024 0.0020 0.0039 0.0037 0.0028 0.0044 0.0028 

HE3 F 20 F 21 NE 21 NE 22 NE 23 NA 23 NA 24 MG 26 MG 27 ·p 32 
-0.0119 - o. 0460 -5.7299 -8.0249 -'3.1.483 -8.4184 -16.2142 -14.5826 -24 .• 3027 

-10.4670 -3.8697 2.3774 6.9128 11.0218 8.1605 15.3260 19.16A4 12.4845 
o. 0021 o. 0051 0.0020 0.0025 0.0020 0.0033 0.0029 o. 0029 0.0024 

HE4 f 19 f 20 NE 20 NE 21 NE 22 NA 22 NA 23 MG 25 MG 26 p 31 
-1.4860 -0.0119 -7.0415 -5.7299 -8.0249 -5.18 22 -13.1907 -16.2142 -24.4376 

-29.0784 -1'l.9275 -25.1568 -15.7426 -5.1351 -19.1752 -22.5167 -7.5657 1.7141 -10.1815 
0.0045 o. 0045 o. 0065 0.0047 o. 0045 o. 0801 0.0092 0.0054 o. 0049 0.0075 

HE6 f 17 f 18 NE 1 8 NE 19 NE 20 NA 20 NA 21 MG 23 l'lG 24 p 29 
1.9519 o. 872 4 5. 3193 1.7520 -7.0415 6 .• 9800 -2.1850 -5.4724 -13.9333 -16.9450 

-22.8090 -14.762 8 -17.2001 -8.9948 -8.6549 -1.6439 -15.4620 -0.2910 -1.7231 
0.0024 c.oo22 o. 0023 0.0023 0.0052 0.0023 0.0027 o. 0040 0.0043 

Ll6 0 17 0 18 F 18 F 19 f 20 NE 20 NE 21 NA 23 NA 24 SI 29 
-o. 8017 -o. 7824 o. 8724 -1.4860 -0.0119 -7.0415 -5.7299 -8.4184 -21.8936 



-------------------------------------------------------------------------------------------------------------------
INCOMING GAMMA N p D T HE3 HE4 ll6 Ll7 Cl:? 
-------------------------------------------------------------------------------------------------------------------
OUTGOING 

-1<J.6990 -15.5565 -19.0985 -12.1721 -7.9997 -11.25 63 -14.9693 -5.1650 -2.9457 
0.0022 o. 0024 o. 0023 0.0023 0.0023 o. 0027 0.0023 0.0036 0.0036 

LI7 0 16 0 17 F 17 F 18 F 19 NE 19 NE 20 NA 22 NA 23 SI 28 
-4.7365 -c. 8077 1. 9519 0.8724 -1.4860 1. 7520 -7.0415 -5.1822 -21.4899 

-33.3344 -17.6665 -33. 8715 -19.2<l05 -16.3969 -20.8625 -29.8017 - 14. 2011 -10.3850 -18.0885 
0.0027 0.0024 o. 0401 0.0025 0.0026 o. 00 53 0.0029 0.0084 o. 0038 0.0036 

l 18 0 15 0 16 F 16 F 17 F 18 NE 18 NE 19 NA 21 NA 22 SI 27 
2.8599 -4.7365 10.6860 1.9519 0.8724 5. 3193 1.7520 -2.1850 -5.1822 -12.3860 

-42.5013 -2<J. 2818 -32.0434 -21.4952 -36.0720 -37.3878 -27.3849 -17.4010 -27.3613 
0.0201 0.0201 MASS 0.0448 0.0201 o. 2010 0.0206 0.0825 o. 0217 0.0239 

Ll9 0 14 0 15 F 15 F 16 F 17 NE 17 NE 18 NA 20 NA 21 SI 26 
8.0080 2.8599 UNKNOWN 10.6860 1. 9519 16.5100 5.3193 6.9800 -2.1850 -7.1320 

-30. 9823 -2 5. 096 8 -17.2005 -11.3789 -13.6800 -8.8799 -22.8605 -3.1839 -5.2416 -8.4418 
0.0041 o. 0152 o. 0024 0•0022 o. 0036 0.0023 0.0052 0.0025 0.0042 0.0043. 

8E7 N 16 N 17 0 17 0 18 0 19 F 19 F 20 NE 22 NE 23 Al 2A 
5.6851 7. 8710 -o. 8077 -0.7824 3.3327 -1.4860 -0 .• 011'1 -8.0249 -5.1483 -16.8554 

I 
w 

-23.7425 -12.9078 -16.44•97 -3.0063 -5.1212 -7.8994 -19.3264 0.2511 -0.2416 -8.6680 
'P 

0.0021 0.0023 0.0024 0.0021 0.0023 o. 0022 o. 0023 0.0024 0.0028 0.0031 
8E9 N 14 N 15 0 15 0 16 0 17 fl7 F 18 NE 20 NE 21 Al 26 

2.8637 0.1004 2. 8599 -4.7365 -0.8077 1. 9519 0.8724 -7.041'5 -'5. 7299 -12.2108 

-27.4805 -16.9276 -22.8543 -11.8593 -2.4488 -11.8900 -21.6624 -9.7989 -0.1865 -13.2043 
0.0031 o. 002 9 o. 0029 0.0031 0.0029 0.0401 0;,0030 0.0035 0.0031 0.0067 

8E10 N 13 N 14 0 ·14 0 15 0 16 F 16 F 17 NE 19 NE 20 Al 25 
5.3452 2. 863 7 8.0080 2.8599 -4.7365 10.6860 1.9519 1.7520 -7.0415 -8.9310 

-42.3246 -38.073C -30.84 7'5 -27.1865 -30.6014 -16.7376 -33.3593 -18.3170 -22.0441 -17.8688 
0.0026 o. 0162 o. 0043 0.01'52 0.4000 0.0024 o. 0038 0.007'5 0.6000 0.0045 

88 c 15 c 16 N 16 N 17 N 18 0 18 0 19 F 21 F 22 MG 27 
9.8732 13.6930 5. 6851 7. 8710 13.1000 -0.7824 3. 3327 -0.0460 4.5000 -14.5826 

-24.7051 -16.5289 -17.1552 -8.5450 -12.3156 -1.9126 -18.3480 -6.0061 -6.6613 -B. 3898 
0.0021 o. 002 0 o. 0020 0.0021 o. 0040 o.oo 20 0.0022 0.0024 0.0052 0.0027 

B10 c 13 c 14 N 14 N 15 N 16 0 16 0 17 F 19 F 20 MG· 25 
3.1246 3.0198 2.8637 0.1004 5. 6851 -4.73 65 -0.8071 -1.4860 -o. Oll9 -13.1907 

-18.1960 -13.2491 -16.2522 -7.9238 -3.3464 -6.1245 -11.0347 -4.9800 -1.8027 -4.2627 I-' 
I-' 

o. 0019 o. 0021 o. 0022 0.0019 o. 0021 0.0023 o. 00 20 o. 0024 0.0024 0.0026 !21 
811 c 12 c 13 N 13 N 14 N 15 0 15 0 16 F 18 F 19 MG 24 so 

o. 3.1246 5. 3452 2.8637 0.1004 2. 8599 -4.7365 0.8724 -1.4860 -13.9333 
[\) 
w 



12 MG 24 MASS EXCESS -13.9333 +I- 0.0017 MEV I-' 

**"'******** 
l\:l 

------------------------------~-----------------~--------------------·----------------------------------------------
:;;:: 

(JQ 

INCOMING GAMMA N p 0 T HE3 HE4 Ll6 ll7 C12 l\:l 
-!="" -------------------------------------------------------------------------------------------------------------------

OUiGOING 
7.3288 2.2867 11.4134 18.2127 13.3840 9.9814 20.3521 25.4116 16.2983 
0.0026 o. 0062 0.0029 o. 00 25 0.0031, 0.0033 0.0013 0.0025 0.0029 

GAMMA MG 24 MG 25 Al 25 Al 26 Al 27 Sl 27 Sl 28 p 30 p 31 AR 36 
-13.1907 -a. 9310 -12.2108 -11.1961 -12.3860 -21.4899 -20.1970 -24.4376 -30.2316 

-16.5323 -14. 6457 0.0622 ''5.1560 0.0586 -7.1940 9.0287 13.0996 1.0463 
0.0034 o. 0600 0.0062 0.0029 0. 0131 0.0031 0.0063 0.0013 0.0161 

N MG 23 MG 24 Al 24 Al 25 Al 26 SI 26 SI 27 p 29 p 30 AR 35 
-5.4724 -o. o1oo -8.9310 -12.2108 -7.1320 -12.3860 -16.9450 -20.1970 -23.0510 

-11.6940 -4.7325 5.1043 9.9419 5.9198 -1.6014 14.7597 18.1244 1. 792 2 
0.0026 0.0036 0.0026 0.0025 0.0029 0.0025 0.0042 0.0042 0.0021 

p NA 23 NA 24 MG 24 MG 25 MG 26 Al 26 Al 21 Sl 29 Sl 30 CL 35 
-9.5283 -8.4184 -13.1907 -16.2142 -12.2108 -17.1961 -21.8936 -24.4394 -29.0145 

-21.8870 -9.4695 -14.3078 1.0714 -3.2069 -12.4337 8.5091 9.7317 -2.6182 
0.0032 0. C026 o. 00 34 0.0026 0.0062 0.0029 0.0035 0.0042 0.0062 

D NA 22 NA 23 MG 23 MG 24 "'G 25 Al 25 Al 26 SI 28 SI 29 Cl 34 
-5.1822 -c;. 5283 -5.4724 -13.1907 -8.9310 -12.2108 -21 •. 4899 -21.8936 -?.4.4510 I 

-!="" 
0 
I 

-26.6982 -15.6296 -21.2143 -10.2749 -13.8819 -17.5275 -2.4088 7.5140 -7.8693 
0.0082 0.0032 o. 0500 0.0034 0.0600 0.0063 0.0033 0.0035 0.0121 

T NA 21 NA 22 MG 22 MG 23 MG 24 Al 24 Al 25 SI 27 SI. 28 Cl 33 
-2.1850 -5.1822 -o. 3aoo -5.4724 -0.0700 -a. 9310 -12.3860 -21.4899 -21.0140 

-23.1347 -12.7683 -16.3934 -6.2004 -5.4963 -13.2492 2.4199 2.8981 -2.2820 
0.0023 0.0018 o. 0032 0.0026 0.0036 0.0026 0.0027 0.0042 0.0033 

HE3 NE 21 NE 22 NA 22 NA 23 NA 24 MG 24 MG 25 Al 27 Al 28 s 33 
-5.7299 -a. 0249 -5.1822 -9.5283 -8.4184 -13.1907 -17.1<161 -16.8554 -26.5826 

-9.3165 -2.5567 -6. 8841 1.9601 8.1202 4.0457 9.9411 15.7453 9.654 7 
0.0018 0.0023 o. 0082 0.0032 0.0026 0.0034 0~0031 0.0027 0.0020 

HE4 NE 20 NE 21 NA 21 NA 22 NA 23 MG 23 MG 24 Al 26 .u 27 s 32 
-7.0415 -5.7299 -2. 18 50 -5.1822 -9.5283 -5.4724 -12.2108 -17.1961 -26.0127 

-36.8508 -25.2121 -25.3756 -14.3966 -27.5002 -28.7267 -17.3731 -7.6932 -17.5745 
0.0064 0.0046 MASS 0.0801 0.0091 0.2000 0.0502 0~0602 0.0075 0 .. 025.4 

HE6 NE 18 NE 19 NA 19 NA 20 NA 21 MG 21 MG 22 Al 24 Al 25 s 30 
5.3193 1. 7520 UNKNOWN 6.9800 -2.1850 10.9000 -o. 3800 -0.0700 -R.9310 -13.9570 

-28.8941 -18.4643 -22.4847 -7.8443. -7.3419 -10.9054 -20.4147 0.0763 -7.8247 
0.0022 0.0022 o. 0026 0.0021 0.0025 0.0083 0.0034 0.0030 0.0073 

U6 F 18 F 19 NE 19 NE 20 NE 21 NA 21 NA 22 MG 24 IlliG 25 p 30 
0.8724 -1.4860 1. 75 20 -7.0415 -5.7299 -2.18 50 -5.1822 -13.1907 -20.1970 



-------------------------------------------------------------------------------------------------------------------
INCOMING GAM "'A N p 0 T HE3 HE4 LI6 ll7 Cl2 

-------------------------------------------------------------------------------------------------------------------
OUTGOING 

-30.7925 -21.6416 -26.8709 -17.4567 -6.8492 -20.8893 -24.2308 -9 •. 279A -11.8956 
0.0021 o. 0022 o. 0051 0.0026 0.0021 0.0800 o. 0083 o.oo:n 0.0063 

L[7 F 17 F 18 NE 18 NE 19 NE 20 NA 20 NA 21 t'IG 23 MG 24 p 29 
1.9519 0.8724 5. 3193 1.7520 -7.0415 6.9800 -2.18'50 -5.4724 -16.9450 

-45 •. 5655 -2!!.7600 -44.1005 -27.0629 -21.6815 -39.4347 -20.4111 -14.4998 -27.7595 
c. 0401 o.oo23 o. 2000 0.0052 0.0028 MASS o.oaoo 0.0501 0.0038 0.0600 

L 18 F 16 F 17 NE 17 NE 18 NE 19 NA 19 NA 20 MG 22 "'G 23 p 28 
10.6860 1. 9 51 9 16.5100 5.3193 1. 7520 UNKNOWN 6.9800 -0.3800 -5.4724 -7.1200 

-41. 512'1 -42.2724 -29.2676 -35.7099 -23.6110 
MASS o. 0448 MASS 0.2010 0.0206 MASS MASS 0.2010 0.0539 MASS 

Ll9 F 15 F 1.6 NE 1 6 NE 17 NE 18 NA 18 NA 19 MG 21 MG 22 p 27 
UNKNOWN 1 o. 6860 UNK"OWN 16.5100 5.3193 UNKNOWN UNKNOWN 10.9000 -0.3800 UNKNOWN 

-28.8945 -20.8483 -23.28 56 -15.0803 -14.7404 -i. 7294 -21.5475 -6.0855 -6.3765 -7.8086 
0.0022 o. 002 0 o. 0022 0.0022 0.0051 o. 00 21 0.0025 0.0030 0.0039 0.0042 

BE7 0 17 0 18 F 18 F 19 F 20 NE 20 NE 21 NA 23 NA 24 SI 29 
-o. 8077 -o. 7824 o. 8724 -1.4860 -0.0119 -7.0415 -5.7299 -9.5283 -8.4184 -21.8936 

I 
-!='" 

-28.1437 -12.4758 -2 a. 68 08 -14.0998 -11.2062 -15.6718 
'o' 

-24.6110 -9.0104 -5.1'143 -12.8978 
0.0023 o. 0019 o. 04 00 0.0020 0.0021 0.0051 0.0025 0.0083 0.0035 0.0032 

BE9 0 15 0 16 F 16 F 17 F 18 NE 18 NE 19 NA 21 NA 22 Sl 27 
2.8599 -4.7365 10.6860 1.9519 0.8724 5. 3193 1.7520 -2.1850 -5.1822 -12.3A60 

-34.5483 -21.3288 -24.0904 -13.5423 -28.1190 -29.4348 -19.4319 -9.4480 -19.4083 
0.0028 0.0030 MASS 0.0401 0.0028 0. 20 00 0.0055 0.0801 0.0085 0.0133 

BElO 0 14 G 15 F 15 F 16 F 17 NE 17 NE 18 NA 20 NA 21 SI 26 
8.0080 2.859<J UNKNOWN 10.6860 1. 951 <J 16.5100 5.3193 6o9800 -2.1850 -7.1320 

-42.5415 -36.6560 -2 a. 7597 -22.9381 -25.2392 -20.4391 -34.4197 -14.7431 -16.8008 -20.0010 
0.0042 o. 0152 o. 0024 0.0023 0.0037 0.0024 o.oo5i 0.0026 0.0042 0.0043 

BB N 16 N 17 0 17 0 18 0 19 F 19 F 20 NE 22 NE 23 Al 28 
5.6851 7. 8710 -o. eon -0.7824 3.3327 ~1.4860 -0.0119 -8.0249 -5.1483 -16.8554 

-2 B. 8492 -18.0145 -21.5564 -8.1130 -10.2278 -13.0061 -24.4331 -4.8556 -5.3483 -13.7747 
0.0018 o. 001 <J o. 0021 0 •. 0018 o. 0020. 0.0019 0.0020 0.0021 0.0026 0.0029 

B10 N 14 N 15 0 15 0 16 0 17 F 17 F 18 NE 20 NE 21 AL 26 
2.8637 o.too4 2. 8599 -,4. 7365 -0.8077 1. 9519 0.8724 -7.0415 -5.7299 -12.2108 

-27.9462 -17.3933 -23. 32 00 -12.3250 -2.9145 -18.35 56 -22.1281 -10.2646 -0.6522 -13.6700 
I-' 
[\) 

0.0020 o. 0017 0.0018 0.0021 0.0018 0~0400 0.0018 0.0026 0.0021 0;.0062 ~ 811 N 13 N 14 0 14 0 15 0 16 F 16 F 17 NE 19 NE :?0 Al 25 
[\) 

5.3452 2. 8 637 8. coso 2.8599 -4.7365 10.6860 1.Cl51Cl 1.7520 -7.0415 -A.9310 -!='" 



12 MG 25 MASS EXCESS -13.1907 +I- 0.0019 MEV 1-' 

~·~········ 
rv 

-------------------------------------------------------------------------------------------------------~-----------
:s: 

(J\1 

lNCOMlNG GAMMA N p 0 T HE3 HE4 lib U7 C12 rv 
V1 -------------------------------------------------------------------------------------------------------------------

OUTGOING 
11.0949 6. 3091 17.1413 18.6147 23.23 05 11.1277 25.3353 26.0193 17.7602 
0.0076 o. 0030 0.0026 0.0042 0.0034 0.0042 0.0026 0.0030 o. 0023 

GAMMA MG 25 MG 26 AL 26 AL 27 AL 28 s [ 28 Sl 29 p 31 p 32 AR 37 
-H.2142 -12.2108 -17.1961 -16.8554 -21.4R99 -21.8()36 -24.4376 -24.3027 -30.9509 

-7.3288 -5.0422 4.0846 10.8839 6.05 52 2.6525 13.0233 l8.08Z8 8.9695 
0.0026 o. 0063 0.0030 o. 0026 0.0032 0.0034 0.0073 0.0026 o. 0030 

N MG 24 MG 25 AL 2 5 AL 26 AL 27 Sl 27 SI 28 p 30 p 31 4R 36 
-13.9333 -8.9310 -12.2108 -17.1961 -12.3860 -21.4899 -20.1970 -24.4376 -30.2316 

-12.0613 -3.0523 8.8704 9.0529 llo 64 71 -1.199~ 18.0481 17.3896 9.0399 
0.0037 0.0092 0.0026 0.0043 0.0026 0.0042 0.0043 0.0055 0.0045 

p NA 24 NA 25 MG 25 MG 26 MG 27 AL 27 AL 28 Sl 30 Sl 31 Cl 36 
-8.4184 -'1.3560 -16.2142 -14.5826 -17.1961 -16.8554 -24.4394 -22.9620 -29.5196 

-16.79fl3 -9.8368 -5.1043 4.8375 0. 81 55 -6.7058 9.6554 13.0201 2.6879 
o. 0027 o. 003 7 0.0026 0.0026 0.0030 0.0026 0.0043 0.0043 0.0023 

0 NA 23 NA 24 MG 24 MG 25 MG 26 AL ;16 Al 27 Sl 29 Sl 30 CL 35 
-9.5283 -8.4184 -13.9333 -16.2142 -12.2108 -17.1961 -21.8936 -24.4394 -29.0145 I 

~ 
rv 
I 

-22.9584 -10.5409 -15.3793 -1.0714 -4.2783 -13.5051 7.4377 8.6602 -3.6fl97 
0.0033 o. 002 7 o. 0035 0.0026 o.oo 63 0.0030 0.0036 0.0043 0.0063 

T lilA 22 NA 23 MG 23 MG 24 14G 25 AL 25 Al 26 SI 28 SI 29 CL 34 
-5.1822 -9.5283 -5.4724 -13.9333 -8.9310 -12.2108 -21.4899 -21.8936 -24.4510 

- 20. 0971 -14.9023 -11.3047 -6.5677 -3.8161 -9.4831 2.8218 5.0033 1.8115 
0.0020 0.0039 o. 0027 0.0037 0.0092 0.0027 0.0043 o. 0064 0.0033 

HE3 NE 22 NE 23 NA 23 N.A 24 NA 25 MG 25 MG 26 Al 28 AL 29 s 34 
-8.0249' -5.1483 -9.52 83 -8.4184 -9.3560 -16.2142 -16.85'54 -18.2180 -29.933'5 

-9.8856 0.4809 -3.1443 7.0488 7.7529 13.2492 15.6690 16.1472 10.9672 
0.002'5 o. 002 0 n. 0033 0.0027 6.0037 o.or:1 26 0.0029 0.0043 0.0034 

HE4 NE 21 NE 22 NA ?2 NA 23 NA 24 MG 24 MG 25 AL 27 Al 28 s 33 
-5.7299 -8.0249 -5.1822 -9.5283 -8.4184 -13.9333 -17.1961 -16.8554 -26.5826 

-32.5409 -15.6760 -30.4799 -15.4680 -10.6568 -15.4776 -22.8917 -7.7695 -3.6708 -11. H69 
0.0047 0.0045 o. 0801 0.0091 0.0052 0.0502 0.0053 0~0075 0.0051 0.0119 

HE6 NE 19 NE 20 NA 2 o NA 21 N.A 22 MG 22 MG 23 Al 25 Al 26 s 31 
1.7520 -7.0415 6. 98 00 -2.1850 -5.1822 -0.38 00 -5.4724 -8.9310 -12.2108 -18.9920 

-25.79 31 -19.1<;58 -12. <;4 86 -8.4133 -4.3043 -7.1656 -1'5.3260 3.8424 -2.8415 
0.0023 0.0052 o. 0023 0.0027 0.0023 0.0035 0.0029 0.0030 0.0026 

LI6 F 19 F 20 NE 20 NE 21 "'E 22 NA 22 NA 23 MG 25 MG 26 p 31 
-1.4860 -0.0119 -7.0415 -5.7299 -8.0249 -5.1822 -<:1.5283 -1(,.2142 -24.4376 



-----------------------------------------------------------------------------------------------------~-------------
INCOMING GAMMA N p 0 T HE3 HE4 ll6 ll7 Cl2 
-------------------------------------------------------------------------------------------------------------------
OUTGOING 

-2e.no4 -18.5406 -22.5610 -7.9206 -7.4182 -10.9817 -20.4910 -0.0763 -7.9010 
0.0023 o. 0023 o. 0027 0.0023 o. 0027 o. 00 83 0.0035 0.0030 o. 0073 

LI7 F 18 F 19 NE 19 NE 20 NE 21 NA 21 NA 22 ~G 24 I"G 25 p 30 
o. 8724 -1.4860 1. 75 20 -7.0415 -5.7299 -2.1850 -5.; 1822 -13.9333 -20.1970 

-36.0888 -26.937<; -32.1672 -22.7530 -12.1454 -26.1856 -29.5271 -14.5761 -5.2963 -17.1919 
0.0025 0.0026 o. 0053 0.0029 0.0025 o. 0800 0.0084 0.0039 0.0032 o. 0065 

l 18 F 17 F 18 NE 1 8 NE 19 NE 20 NA 20 NA 21 MG 23 ~G 24 p 29 
1.9519 0.8724 5. 3193 1.7520 -7.0415 6.9800 -2.1850 -5.4724 -13.9333 -16.9450 

-48.8417 -32.0362 -47.3767 -30.3391 -24.9577 -42.7'109 -23.6873 -17.7760 -31.0357 
0.0448 0.0201 c. 2010 0.0206 0.0202 MASS o. 0825 0.0539 c. 0203 0.0633 

Ll9 F 16 F 17 NE 1 7 NE 18 NE 19 NA 19 NA 20 MG 22 "G 23 p 28 
10.6860 1. 951 9 16. 51 00 5.3193 1. 75 20 UNKNOWN 6.9800 -0.3800 -5.4724 -7.1200 

-28.1772 -24.2209 -20.1846 -15.8118 -13.9637 -8.2984 -18.5099 -6.4528 -4.6963 -4.5202 
0.0022 o. C036 o. 0023 0.0052 o. 0073 o. 0027 0.0023 0.0040 0.0093 0.0043 

8f7 0 18 0 19 F 19 F 20 F 21 NE 21 NE 22 NA 24 NA 25 SI 30 
-0.7824 3.3327 -1.4860 -0.0119 -0.0460 -5.7299 -8.0249 -8.411l4 -<;. 3560 -24.4394 

I 
-!="" 
w 

I 
-19.8046 -15.6621 -19.2041 -12.2777 -8.1053 -11.3619 -15.0749 -5.2706 -0.1056 -3.0513 

0.0021 o. 0023 o. 0022 0.0023 0.0023 0.0027 0.0022 o.C036 c. 0030 0.0035 
8E9 0 16 0 17 F 17 F 18 F 19 NE 19 NE 20 NA 22 NA 23 Sl 28 

-4.7365 -0.8077 1. 9519 0.8724 -1.4860 1. 75 20 -7.0415 -5.1822 -9.5283 -21.4899 

-'-28. 6576 -12.9897 -29.1947 -14.6137 -11.7201 -16.1857 -25.1249 -9.5243 -5.7082 -13.4117 
0.0031 o. CC2<J o. 04 01 0.0030 0.0030 o. 0055 0.0033 0.0086 0.0041 0.003<.1 

BElO 0 15 0 16 F 16 F 17 F 18 NF. 1 8 NE 19 NA 21 NA 22 SJ 27 
2.8599 -4.7365 10.6860 1.9519 0.8724 5. 3193 1.7520 -2.1850 -5.1822 -12.3860 

-43.9848 -41.1424 -2 a. 0424 -26.3106 -24.9628 -21.1706 -33.6430 -16.8771 -15.2575 -17.8958 
0.0152 o:4ooo o. 0024 0.0038 0.0084 0.0053 0.0074 0.0043 0.0103 0.0065 

88 N 17 N 18 0 18 c 19 0 '20 F '20 F 21 NE 23 NE 24 Al 29 
7.8710 13.1000 -0.7824 3. 3327 3.7990 -0.0119 -0.0460 -5.1483 -5.9490 -18.2180 

-25.3433 -22.8566 -13.2174 -11.2993 -9.5105 -11.1840 -21.3321 -5.4246 -2.3107 -8.0468 
o. 0021 c. 004 c o. 0020 0.0022 0.0020 0.0021 O.C022 0.0027 c. 0023 0.0027 

810 N 15 N 16 0 16 0 17 0 18 F 18 F 19 NE 21 NE 22 u· 21 
0.1004 5. 6851 -4.7365 -0.8077 -0.7824 0.8724 -1.4860 -5.7299 -8.0249 -17.1961 

-24. 7221 -13.8873 -17.4293 -3.9859 -6.1007 -8.8789 -20. 30H -0.7285 -1.2?.12 -9.6476 1-' 

"' 0.0019 o. 0021 0.0023 0.0020 o. 0021 0.0020 0.0021 0.0023 0.0027 0.0030 i 
811 N 14 N 15 0 15 (! 16 0 17 F 17 F 18 NE 20 NE 21 AL 26 

"' 2. 8637 0.1004 2. 85 99 -4.7365 -0.8077 1.9519 0.8724 -7.0415 -5.7299 -12.2108 \J1 



12 MG 26 MASS EXCESS -16.2142 +I- 0.0018 MEV I-' 

*********** "' 
--·------------------------------------------------------------------------------·------~----------------------------

:s: 
(JQ 

IN COM lNG GAMMA N p [) T HE3 HE4 LI6 ll7 Cl'2 "' 
---------------------------------------------------------------------~------------------------------~--------------

0\ 

OUTGOING 
6.43<l8 B. 27 09 13.7771 16.<l537 20.6107 10.6500 22.1769 25.0277 18.5040 
0.0042 o. 0025 0.0041 0.0063 0.0041 0.0041 0~0030 0.0040 0.0031 

GAMMA MG 26 MG 27 AL 27 AL 28 AL 29 SI 29 Sl 30 p 32 p 33 AR 38 
-14.5826 -17.1961 -16.8554 -18.2180 -21.8936 -24.4394 -24. 3027 -26.3346 -34.7182 

-11.0949 -4.7858 6.0464 7. 5197 12.1356 0.0327 14.2404 14.9244 6.6653 
0.0026 o. 0029 0.0026 0.0041 0.0033 0.0041 0.0025 0.0030 0.0022 

N MG 25 MG 26 Al 26 AL 27 AL 28 SI 28 SI 29 p 31 p 32 AR 37 
-13.1907 -12.2108 -17.1961 -16.8554 -21.4899 -21.8936 -24.4376 -24.3027 ,;...30.9509 

-14.1472 -7.7418 4.2153 "-' 6.4668 a. 2836 -2.8604 13.5472 15.4941 8.2616 
0.0092 0~3000 0.0042 0.0063 0.0041 0.0063 0.0054 0.0073 0.0021 

p NA 25 NA 26 MG 26 MG 27 MG 28 AL 28 Al 29 SI 31 SI 32 CL 37 
-9.3560 -7.6900 -14.5826 -15.0200 -16.8554 -18.2180 -22.9620 -24.0900 -31.7648 

-20.9317 -11.9227 -8.8704 o. 18 24 2.7773 -10.0700 9.1777 8.51<:12 0.1695 
0.0037 o. 0092 o. 0026 0.0042 0.0026 0.0041 0.0043 0.0054 0.0045 

D NA 24 NA 25 MG 2 5 MG 26 MG 27 AL 27 Al 28 St 30 SI 31 Cl 36 
-8.4184 -9.3560 -13.1907 -14.5826 -17.1961 -16.8554 - 24.4394 -22.9620 -2 9. 51 <:16 I 

-!="" 
-!="" 
I 

-21.6358 -14.6743 -9.9419 -4.8375 -4.0220 -11.5433 4.8179 8.1825 -2.1497 
0.0026 o. 003 7 o. 0025 0.0026 0.0029 0.0026· 0.0043 0.0043 0.0022 

T NA 23 NA 24 MG 24 . MG 25 MG 26 Al 26 AL 27 SI 29 SI 30 CL 3'5 
-9.5283 -8.4184 -13.9333 -13.1907 -12.2108 -17.1961 -21.8936 -24.4394 -29.0145 

-25. <;972 -17.1251 -15.4381 -8.6536 -8.5056 -14.1382 1.1609 o. 9118 -2.2984 
0.0039 0.0102 o. 0037 0.0092 o. 3000 0.0042 0.0064 C.2500 0.0022 

HE3 IIJE 23 NE 24 NA 24 NA 25 NA 26 MG 26 MG 27 AL 2<; AL 30 s 35 
-5.1483 -5. <;490 -8.4184 -9.3560 -7.6900 -14.5826 -18.2180 -17.1500 -28.8471 

-10.6140 -5.4192 -1. 8217 2.9154 5.6670 9. 48 31 12.3049 14.4863 11.2946 
0.0019 o. 0039 o. 0026 0.0037 0.0092 0.0027 0.0043 o. 0064 0.0033 

HE4 NE 22 NE 23 NA 23 NA 24 NA 25 MG 25 MG 26 AL 2.8 AL 29 s 34 
-8.0249 -5.1483 -9. 52 83 -8.4184 -9.3560 -13.1907 -16.8554 -18.2180 -29.9335 

-26.7709 -20.0111 -24. 33 84 -15.4943 -9.3342 -13.4087 -17.4543 -7.5132 -1.7090 -7.7997 
0.0044 c. 0046 o. 0091 0.0052 0.0048 0.0053 0.0047 0.0051 0.0049 0.0045 

HE6 NE 20 NE 21 NA 21 NA 22 NA 23 II'IG ?3 MG 24 AL 26 AL 27 s 32 
-7.0415 -5.7299 -2.1850 -5.1822 -9.5283 -5.4724 -13.9333 -12.2108 -17.1961 -26.0127 

.- 30. 2907 -22.i852 -17 0 2837 -9.1418 -10.2043 -5.8430 -19.45<;4 -0.8127 -5.9999 
o. 0052 0.0073 o. 0026 0.0022 o. 0040 0.0028 0.0039 0.0045 o. 0030 

LI6 F 20 F 21 NE 21 NE 22 NE 23 NA 23 NA 24 MG 26 MG 27 p 32 
-0.0119 -0.046C -5.72 99 -8.0249 -5.1483 -9.5283 -8.4184 -14.5!126 -24.3027 



.. 
--------------~----------------------------------------------------------------------------------------------------
IN COM lNG GAMMA N p 0 T HE3 HE4 ll6 ll7 C\2 
--------------------------:--------------------------------------------------------------------------------------
OUTGOING 

-29.6355 -23.0382 -16.7910 -12.2557 -8.1467 -11.0080 -19.1684 -3.8424 -6.6839 
0.0023 o. 0052 o. 0022 0.0026 0.0022 0.0034 0.0029 0.0030 0.0025 

LI1 F 19 F 20 NE 20 NE 21 NE 22 NA 22 NA 23 MG 25 MG 26 p 31 
-1.4860 -0.0119 -7.0415 -5.7299 -8~0249 -5.1822 -9.5283 -13.1907 -24.4376 

-38.0328 -2 7. 603 0 -31.6234 -16.9830 -16.4805 -20.0441 -29.5534 -9.1387 -9.0624 -16.9634 
0.0025 o. 0025 o. 0028 0.0024 o.oo28 0.0083 0.0036 0.0031 0.0032 0.0074 

LIB F 18 F 19 NE 19 NE 20 NE 21 NA 21 NA 22 MG 24 MG 25 p 30 
0.8724 -1.4860 1. 75 20 -7.0415 -5.7299 -2.1850 -5.1822 -13.9333 -13.1907 -20.1970 

-43.1311 -33.9802 -39.2095 -29.7953 -19.1877 -33.2279 -36.5694 -21.6184 -12.3386 -24.2342 
0.0201 0.0201 o. 02 06 0.0201 0.0201 o.o8 25 0.0216 0.0203 0.0202 0.0210 

Ll9 F 17 F 18 NE 18 NE 19 NE 20 NA 20 NA 21 MG 23 MG 24 p 29 
1.9519 o. 8724 5. 3193 1. 7520 -7.0415 6.9800 -2.1850 -5.4724 -13.9333 -16.9450 

-35.3158 -27.7107 -24. 6822 -18.8012 -21.5331 -9.0269 -24.4100 -8.5387 ,9.3858 -9.0211 
0.0036 o. 0083 o. 0052 0.0073 0.6000 0.0022 0.0040 0.0093 0.3000 0.0054 

BE7 0 19 a 20 F 2 0 F 21 F 22 NE 22 NE 23 NA 25 NA 26 SI 31 
3.3327 3. 7990 -0.0119 -0.0460 4.5000 -a. o249 -5.1483 -9.3560 -7.6900 -27..9620 

I 
-F 
\J1 
I 

-26.7570 -18.7108 -21.1481 -12.9428 -12.6028 -5.5919 -19.4100 -?.9480 -4.2390 -5.6711 
0.0022 O. C02 0 o. 0022 0.0022 0.0051 o.oo21 0.0025 0.0030 0.0039 0.0042 

BE9 0 11 0 18 F 18 F 19 F 20 NE 20 NE 21 NA 23 NA 24 SI 29 
-0.8017 -o. 7824 o. 8724 -1.4860 -o.ol19 -7.0415 -5.7299 -9.5283 -8.4184 -21.8936 

-24.0846 -19.9421 -23.4841 -16.5517 -12.3852 -15.6419 -19.3549 -9.5506 -4.3856 -7.3313 
0.0029 o. 003 0 o. 0029 0.0030 o.oo3o 0.0033 0.0029 0.0041 0.0036 0.0040 

B E10 0 16 0 17 F 17 F 18 F 19 NE 19 NE 20 NA 22 NA 23 S1 28 
-4.7365 -o. eon 1. 9519 0.8724 -1.4860 1. 7520 -7.0415 -5.1822 -9.5283 -21.4899 

-52.2313 -35.1810 -29.8004 -24.1600 -41.2125 -19.0999 -21.9873 
0.4000 MASS o. 0037 0.0083 MASS 0.0074 o. 6000 0.0103 MASS 0.2500 

ee N 18 N 19 0 19 () 20 0 21 F 21 F 22 NE 24 NE 25 AL 30 
13.1000 UNKNOWN 3.3327 3.7990 UNKNOWN -0.0460 4.5000 -5.9490 UNKNOWN -17.1500 

-33.9515 -28.0660 -20.1697 -14.3481 -16.6491 -11.8491 -25.8297 -6.1531 -8.2108 -11.4110 
0.0040 0.0151 o. 0021 0.0019 0.0035 0.0020 0.0051 0.0022 o. 0040 0.0041 

B10 N 16 N 11 0 17 0 18 0 19 F 19 F 20 NE 22 NE 23 AL 28 
5. 6851 7.8710 -o. ao11 -0~7824 3. 3327 -1.4860 -0.0119 -8.0249 -5.1483 -16.8554 

-24.9823 -22.4955 -12• 8563 -10.9383 -9.1495 -10.82 29 -20.9711 -5.0636 -1.9497 -7.6858 
I-' 

"' 0.0020 0.0039 o. 0019 0.0020 0.0019 0.0020 o. 0020 0.0026 o.oo22 0.0026 ~ 

Bll N 15 N 16 0 16 0 17 0 18 f 18 F 19 NE 21 NE 22 AL 27 
OQ 

"' 0.1004 5.6851 -4. 13 65 -0.8077 -0.7824 0.8724 -1.4860 -5.7299 -8.0249 -17.1961 0\ 



1~ Al 26 MASS E ~C E S S -12. 21 0 8 +I- 0.0023 MEV I-' 

*********** w 

------------------------------------------------------------------------------------------------------------------- ~ 
IN COM lNG GAMMA N p D T HE1 HE4 ll6 ll7 C12 (\) 

0'\ -------------------------------------------------------------------------------------------------------------------
OUTGOING 

13.0567 7. 4642 22.4150 24.6327 19.6655 10.4110 27.8903 2<:;.2791 16.5752 
o. 002 9 o. 0035 0.0036 0.0044 0.0064 0.0074 0.0027 0.0038 0.0103 

GAMMA AL 26 AL 27 SI 27 S I 28 Sl 29 p 29 p 30 s 32 s 33 K 38 
-17.1961 -12.3860 -21.4899 -21.8936 -16.9450 -20.1970 -26.0127 -26.5826 -28.7860 

-11.3512 -5. 8612 5.2397 16.1576 ~· 1. 7691 -O.<l125 12.7982 20.6378 4.5174 
o. 0064 o. 0132 0.0035 0.0036 0.0600 0.0064 o. 0113 0.0027 0.0311 

N AL 25 Al 26 St 26 Sl 27 Sl 28 p 28 p 29 s 31 s 32 K 37 
-8.9310 -7.1320 -12.3860 -21.4899 -7.1200 -16.Cl450 -18.<J920 -26.0127 -24.79Cl6 

-6.3091 4.7858 10.8322 12.3056 16.9214 4.8186 19.0262 1<;. 7102 11.4511 
o.oo3o 0.0029 0.0029 o. 0044 0 .oo 36 0.0044 0.0029 0.0033 0.0026 

p MG 25 MG 26 Al 2 6 Al 27 Al 28 SI 28 sr 2<J p 31 p 32 AR 37 
-13.1907 -16.2142 -17.1961 -16.8554 -21.4899 -21.8936 -24.4376 -24.3027 -30.950<) 

-11.4134 -4.0846 -9.1267 6.7993 1. 9706 -1.4321 8.9387 13.Cl982 4.8849 
0.0029 0.0030 o. 0064 o. 0029 0.0035 0.0036 0.0075 0.0029 0.0033 

D MG 24 MG 25 AL 25 Al 26 Al 27 SI 27 Sl 28 p 30 p 31 AR 36 
-13. •n33 -13.1Cl07 -8.9310 -17.1961 -12.3860 -21.489Cl -20.1970 -24.43 76 -30.2316 I 

-!="" 
0'\ 
I 

-21.6883 -5.1560 -19.8018 -5.0938 -5.0974 -12.3500 3.8726 7.9435 -4.1097 
0.0037 . o. 0029 o. 06 00 0.0064 0.0132 0.0035 0.0065 0.0075 0.1)162 

T MG 23 MG 24 Al 24 Al 25 Al 26 Sl 26 SI 27 p 2Cl p 30 AR 35 
-5.4724 -13.9333 -a-; o1oo -8.9310 -7.1320 -12.3860 -16.9450 -20.1970 -23.0510 

-17.6138 -10.6523 -5. Cl198 -0.8155 4.0220 -7.5213 8.8399 12.2046 1.8724 
0.0030 o. 0039 o. 0029 0.0030 o. 0029 0.0030 0.0045 0.0045 0.0026 

HE3 NA 23 NA 24 MG 24 MG 25 MG 26 Al ?.6 Al 27 SI 29 SI 30 Cl 35 
-<J. 5283 -8.4184 -13.9333 -13.1907 -16.2142 -17.1961 -21.8Cl36 -24.4394 -29.0145 

-9.4533 2.<J642 -1. 8742 12.4337 13.5051 9.2268 20.9427 22.1653 9.8154 
0.0036 0.0030 o. 0037 0.0029 0.0030 0.0064 0.0038 0.0045 0.0064 

HE4 NA 22 NA 23 MG 23 MG 24 MG 25 Al 25 AL 26 SI 28 51 29 Cl 34 
-5.1822 -c;. 5283 -5.4724 -13.9333 -13.1907 -8.9310 -21.4899 -21.8936 -24.4510 

-36.7890 -19.5526 -33. 42 00 -16.2931 -9.3867 -27.3142 -8.5886 -2.5157 -16.9990 
0.0801 0.0092 o. 2001 0.0502 0.0055 MASS 0.0602 0.0138 c. 0054 0.3800 

HE6 NA 20 NA 21 ~ 21 MG 22 MG 23 AL 23 Al 24 SI 26 sr 27 CL 32 
6. 9800 -2.1850 1 o. 9000 -0.3800 -5.4724 UNKNOWN -0.0700 -7.1320 -12.3860 -12.8100 

-1Cl.2577 -12.4979 -16.82 52 -7.9811 -1.8210 -5.8955 -<J.9411 5.8042 -0.2865 
0.0026 o. 0030 o. 0084 0.0037 0.0032 0.0039 0.0031 0.0033 0.0027 

Ll6 NE 20 NE 21 NA 21 NA 22 NA 23 MG 23 MG 24 AL 26 Al 27 s 32 
-7.0415 -5. 72Cl9 -2. 18 50 -5.1822 -9.5283 -5.4724 -13.9333 -17.1961 -26.0127 

.. -



-
-------------------------------------------------------------------------------------------------------------------
INCOMING GAMMA N p 0 T HE3 HF.4 LI6 ll7 Cl2 
-------------------------------------------------------------------------------------------------------------------
OUTGO lNG 

-28.8701 -12.0052 -26.8091 -11.7972 -6.9860 -11.80 68 -H. 220c; -4.0987 -8.1261 
0.0030 o. 002 6 o. 08 00 0.0084 0.0037 0.0501 0.003CJ 0.0066 0.01\3 

Ll7 NE 19 NE 20 NA 20 NA 21 NA 22 "'G 22 MG 23 Al 25 Al 26 s 31 
1.7520 -7.0415 6. 9800 -2.1850 -5.1822 -0.3800 -5.4724 -8.9310 -18.9920 

-38.4763 -26.8376 -27.0011 -16.0220 -29.1257 -30.3522 -18.9986 -9.3187 -19.2000 
0.0054 o. 0032 MASS o.o8oo 0.0085 0.2000 0.0501 0.0601 0.0067 0.0252 

LIB NE 18 NE 19 NA 19 NA 20 NA 21 "'G 21 MG 22 Al 24 Al 25 s 30 
5. 3193 1. 752 0 UNKNOWN 6.9800 -2.1850 10.9000 -o. 3800 -0.0700 -8.9310 -13.9570 

-53.6858 -34.4237 -29.2058 -38.6445 -45.l:510 -22.1985 -34.2758 
0.2010 0.0207 MASS MASS o .o8 25 l. 5001 0.2010 MASS 0.0633 0.2010 

LI9 NE 17 NE 18 NA 1 8 NA 19 NA 20 MG 20 MG 21 Al 23 Al 24 s 29· 
16.5100 5.3193 UNKNOWN UNKNOWN 6.9800 16.4000 10.9000 UNKNOWN -o. o1oo -2.9000 

-26.4937 -19.8964 -13.6492 -9.1139 -5.0049 -7.8662 -16.0266 -0.7006 3.1418 -3.5421 
0.0027 0.0053 o. 0026 0.0030 0.0026 0.0037 0.0032 0.0034 0.0033 0.0029 

BE7 f 19 f 20 NE 2 0 NE 21 NE 22 NA 22 NA 23 MG 25 MG 26 p 31 
-1.4860 -0.0119 -7.0415 -5.7299 -8.0249 -5.1822 -CJ. 5283 -13.1<)07 -16.2142 -24.4376 

I 
-F 

-25.5132 -16.3~23 -21.5<)16 -12.1774 -1.56<)9 -15.6100 -18.9515 -4.0005 5. 2793 -6.6163 
--;-1 

0.0025 0.0026 o. 0053 o.oozq 0.0025 o. 0800 0.0084 0.0040 0.0032 o.oo65 
8ECJ f 17 f 18 NE 18 NE 19 NE 20 NA 20 NA 21 MG 23 MG 24 p 29 

1.9519 o. 872 4 5. 31 <)3 1.7520 -7.0415 6 .<)800 -2.1850 -5.4724 -13.9333 -16.9450 

-35.5038 -18.6<)83 -34. 03 88 -17.0012 -11.6199 -29.3730 -10.3494 -4.4381 -17.6978 
0.0401 0.0032 o. 2000 0.0057 0.0036 MASS 0.0801 0.0501 0.0044 0.0601 

8El0 F 16 f 17 NE 17 NE 18 NE 19 NA 19 NA 20 MG 22 MG 23 p 28 
10.6860 1. <)51 C) 16. 51 00 5.3193 1. 7520 UNKNOWN 6.q8oo -0.3800 -5.4724 -7.1200 

-34.3515 -30.3952 -26.35 89 -21.9861 -20.1379 -14.4727 -24.6842 -12.6211 -10.8706 -10.6945 
0.0028 0.0040 o. 002<) 0.0054 o. 0075 o·.oo31 0.007.8 0.0044 0.0095 o.oo46 

88 0 18 0 19 f 1 q f 20 f 21 NE 21 NE 22 NA 24 NA 25 Sl 30 
-o. 7824 3.3327 -1.4860 -0.011<) -0.0460 -5.7299 .,...8.0249 -8.4184 -9.3560 -24.43<)4 

-19.5264 -15.383 C) -18.9259 -11.9995 -7.8271 -11.0837 -14.7967 -4.9924 0.1726 -2.1731 
0.0024 0.0025 o. 0024 0.0025 0.0025 o.oo2q 0.0024 0.0037 0.0032 0.0037 

810 0 16 0 17 f 17 f 18 f 19 NE 19 NE 20 NA 22 NA 23 Sl·28 
-4.7365 -0.8017 1. CJ519 0.8724 -1.4860 1. 75 20 -7.0415 -5.1822 -<).5283 -21.4899 

-23.7384 -8.0705 -24.2755 -9.6945 -6.8009 -11.2664 -20.2057 -4.6051 -0.7890 -8.4925 I-' w 
0.0026 o. 0023 o. 04 01 0.0024 0.0025 0.0052 0.0028 0.0084 0.0037 0.0035 ~ Bll 0 15 0 16 f 16 f 17 f 18 NE 18 NE 19 NA 21 NA 22 Sl 27 
2.8599 -4.7365 10.6860 1.9519 0.8724 5.3193 1.7520 -2.1850 -5.1822 -12 .. 3860 

[\) 
0'1 



13 Al 21 MASS E~CESS -17.1961 +I- 0.0018 MEV I-' 

**~******** 
w 

------------------------------------------------------------------------------------------------------------------- ~ 
INCOMING GAMMA N p D T HE3 HE4 ll6 l17 C12 (\) 

--..:) -------------------------------------------------------------------------------------------------------------------
OUTGOING 

7.7307 11.5828 17.8334 22.lq32 17.q322 q.6662 23.474q 27.6447 16.6072 
o. 0041 o. 0033 0.0041 o. 0041 o.oon 0.0023 0.0035 0.0034 0.0032 

GAMMA Al 21 Al 28 Sl 28 SI 29 St 30 p. 30 p 31 s 33 s 34 K 39 
-16.8554 -21.4899 -21 •. 8936 -24.4394 -20.1970 -24.4376 -26.5826 -29.9335 -33.8033 

-13.0567 -5. 5925 9.3583 11.5760 6.6088 -2.6458 14.8336 16.2224 3.5185 
o. 0029 o. 00 32 0.0033 o. 0041 0.0063 o. 0072 0.0023 0.003'5 0.0102 

N Al 26 Al 27 Sl 27 St 28 SI 29 p 29 p 30 s 32 s 33 K 38 
-12.2108 -12.3860 -21.48q9 -21.8936 -16.9450 -2o.1•no -26.0127 -26.5!!26 -2 a. 7860 

-8.2709 -1.8311 5.5062 8.68 29 12.3398 2.3791 13.9060 16.7';)68 10.2331 
0.0025 0.0042 0.0041 0.0063 0.0041 0.0041 0.0030 o. 0040 0.0031 

p MG 26 MG 27 Al 27 Ill 28 Ill 29 Sl 29 SI 30 p 32 p 33 AR 38 
-16.2142 -14.5826 -16.8554 -18.2180 -21.8936 -24.4394 -24.3027 -26.3346 -34.7182 

-11.1413 -6.0464 -10.8322 1. 4733 6. 0892 -6.0137 8.1940 8.8780 0.6189 
0.0026 o. 0026 o. 0029 0.0041 0.0033 0.0041 0.0025 o. 0030 0.0022 

D MG 25 MG 26 Al 2 6 Al 27 Al 28 SI 28 SI 29 p 31 p 32 IIR 37 
-13.1907 -16.2142 -12.2108 -16.8554 -21.4899 -21.89~6 -24.4376 -24.3027 -30.9509 I 

+ co 
I 

-18.2127 -to. 8839 -15.9261 -6.7993 -4.82 87 -8.2314 2.1394 7.1988 -1.9144 
0.0025 0.0026 o. 0063 0.0029 0 .oo 32 0.0034 0.0013 0.002'5 0.0029 

T MG 24 MG 25 Ill 2 5 Al 26 Al 27 Sl 27 SI 28 p 30 p 31 AR 36 
-13.9333 -13.190 7 -8.9310 -12.2108 -12.3860 -21.48q9 -20.1970 -24.4376 -30.2316 

I 

-23.7090 -14.7000 -11.6477 -2.7713 -2.5949 -12.8413 6.4004 5.7419 -2.6078 
0.0037 0.0092 o. 0026 0.0026 0.0042 0.0041 0.0043 0.0054 0.0045 

HE3 NA 24 NA 25 MG 25 MG 26 MG 27 Ill 27 Al 28 SI 30 SI 31 Cl 36 
-8.4184 -9.3560 -13. 1907 -16.2142 -14.5826 -16.8554 -24.4394 -22.%20 -29.5196 

-10.0925 -3.1310 1. 6014 6. 7058 11.5433 7.5213 16.3612 19.7258 q.3937 
0.0026 o. 0037 o. 00 25 0.0026 0.0026 o.oo 30 0.0043 0.0043 0.0022 

HE4 NA 23 NA 24 MG 24 MG 25 MG 26 Ill 26 Al 27 SI 29 SI 30 Cl 35 
-9.5283 -e.4184 -13.9333 -13.1907 -16.2142 -12.2108 -21.8q36 -24.4394 -29.0145 

-32.6093 -21.5407 -27.1253 -16.1860 -5.q111 -19.7930 -23.4385 -8.3199 1.6029 -13.7803 
0.0091 0.0052 o. 05 02 0.0053 0.0047 0.0602 0.0074 0.0052 0.0053 0.0128 

HE6 NA 21 NA 22 MG 22 MG 23 MG 24 Al 24 Al 25 SI 27 SI 28 Cl 33 
-2.1850 -5.1822 -o. 3800 -5.4724 -13.9333 -0.0700 -8.9310 -12.3860 -21.4899 -21.0140 

-25. 5546 -15.1882 -18.8133 -8.6203 -7.9161 -2. 4199 -15.6690 0.4782 -4.701q 
0.0026 0.0022 o. 0034 0.0028 0.0038 0.0027 0.0029 0.0044 0.0035 

ll6 NE 21 NE 22 NA 22 NA 23 NA 24 111G 24 MG 25 Al 27 Al 28 s 33 
-5.7299 -8.0249 -5.1822 -9.5283 -8.4184 -13.9333 -13.1907 .,-16.8554 -26.5826 



-------------------------------------------------------------------------------------------------------------------
IN COM lNG GAMMA N p 0 T HE3 HE4 ll6 ll7 C12 
-------------------------------------------------------------------------------------------------------------------
OUTGOING 

-2~.0619 -18.3021 -22.6294 -13.7853 -7.6251 -11.6997 -15.7453 -5.8042 -6.0907 
o. 0022 o. 0026 0.0083 0.0034 0'.0028 o.oo 36 o. 0027 0.0033 0.0023 

LI7 NE 20 NE 21 NA 21 NA 22 NA 23 MG 23 MG 24 Al 26 AL 27 s 32 
-7.0415 -5.7299 -2. 18 so -5.1822 -9.5283 -5.4724 -13.9333 -12.2108 -26.0127 

-3<;1. 8943 -23.0294 -37.8333 -22.8214 -18.0101 -22.8310 -30.2451 -15.1229 -11.0242 -19.1503 
0.0028 0.0024 0~ 0800 0.0083 o. 0036 0.05 01 0.0037 0.0065 0.0035 0.0112 

LIB NE 19 NE 20 NA 2 0 NA 21 NA 22 MG 22 MG 23 Al 25 Al 26 s 31 
1.7520 -7.0415 6. 98 00 -2.1850 -5.1822 -o. 38oo -5.4724 -8.9310 -12.2108 -18.9920 

-47.4804 -35.8417 -36.0052 -25.0261 -38.1298 -39.3563 -28.0027 -18.3228 -28.2041 
0.0206 o. 0201 MASS 0.0825 0.0216 0.2010 0.0539 0.0633 o. 021 0 0.0321 

l19 NE 18 NE 19 NA 19 NA 20 NA 21 MG 21 MG 22 Al 24 Al 25 s 30 
5.3193 1.7520 UNKNOWN 6.9800 -2.1850 10.9000 -0.3800 -0.0700 -8.9310 -13.9570 

-32.9531 -24.8476 -19.9461 -11.8042 -12.8667 -8.5054 -22.1218 -2.6624 -3.4751 -8.6623 
0.0052 o. 0073 o. 0026 0.0022 o. 0040 0.0028 0.0039 0.0030 0.0045 0.0030 

BE7 F 20 F 21 NE 21 NE 22 NE 23 NA 23 NA 24 MG 26 MG 27 p 32 
-o. 0119 -o. 0460 -5.72 99 -8.0249 -5.1483 -9.5283 -8.4184 -16.2142 -14.5826 -24.3027 

I 
+ 

-2'>.4190 -1!'. 9892 -23. 0096 -8.3692 -7.8668 -11.4303 -20.9396 -0.5249 -0.4486 -8.3496 'f' 
0.0022 o.oo22 o. 0026 0.0021 o. 0025 o. 0083 0.0034 0.0029 0.0030 0.0073 

BE9 F 113 F 19 NE 19 NE 20 NE 21 NA 21 NA 22 MG 24 MG 25 p 30 
o. 8724 -1.4860 1. 75 20 -7.0415 -5.7299 -2.1850 -5.1822 -13.9333 -13.1907 -20.1970 

-31.7550 -22.6041 -27.8334 -18.4192 -7.8117 -21.8518 -25.1933 -10.2423 -0.9625 -12.8581 
o. 0029 o. 003 0 o. 0055 0.0033 0.0029 0. 0801 0.0085 0.0042 0.0035 0.0066 

BE10 F 17 F 18 NE 18 NE 19 NE 20 NA 20 NA 21 MG 23 MG 24 p 29 
1.9519 o. 8724 5. 3193 1.7520 -7.0415 6.98 00 -2.1850 -5.4724 -13.9333 -16.9450 

-43.451<;1 -35.8468 -32.8183 -26.9373 -29.6693 -17.1630 -32.5461 -16.6748 -17.5219 -17.1572 
0.0037 0.0083 o. 0053 0.0074 0.6000 0.0024 0.0041 0.0094 o. 3000 0.0055 

88 0 19 0 20 F 20 F 21 F 22 NE 22 NE 23 NA 25 NA 26 Sl 31 
3.3327 3. 7990 -o. 0119 -0.0460 4.5000 -8.0249 -5.1483 -<J.3560 -7.6900 -22.9620 

-28.4406 -20.3944 -22.8317 -14.6264 -14.2864 -7.2755 -21.0936 -5.6316 -5.9226 -7.3547 
o. 0021 o. 0019 o. 0020 0.0020 0.0051 0.0019 0.0024 ·0.0029 0.0039 0.0041 

810 0 17 0 18 F 18 F 19 F 20 NE 20 NE 21 NA 23 NA 24 SI· 29 
-0.8077 -o. 7824 o. 8724 -1.4860 -0.0119 -7.0415 -5.7299 -9.5283 -8.4184 -21.8936 

-21.1272 -16.9846 -20.5267 -13.6003 -9.4278 -12.6844 -16.3975 -6.5932 -1.4282 -4.3739 I-' w 
0.0018 o. 002 0 o. 0019 0.0020 0.0020 0.0024 0.0019 0.0034 o.o029 0.0033 ~ 811 0 16 0 17 F 17 F 18 F 19 NE 19 NE 20 NA 22 NA 23 Sl 28 

-4. 7365 -0.8077 1. 9519 0.8724 -1.4860 1. 7520 -7.0415 -5.1822 -9.5283 -21.4899 
[\) 

-.J 



14 St 28 MASS E )(CESS -21.4899 +I- 0.0028 MEV 1-' 

*********** + 
Ul 

---------------------------------------------------------------------------------------------------~--------------- 1-'· 

INCOMING GAMMA N p 0 T HE 'I HE4 Ll6 Ll7 C12 [\) 

co -------------------------------------------------------------------------------------------------------------------
OUTGOING 

8.4751 2. 74 41 11.8430 17.8976 12.4334 6.9476 17.0495 22.4319 13.3577 
o. 0046 o. 0066 0.0075 0.0031 0.0114 0.0030 0.0067 0.0032 0.0043 

GAMMA SI 28 SI 2CJ p 29 p 30 p 31 s 31 s 32 Cl 34 Cl 35 CA 40 
-21.8936 -16.9450 -:-20.1970 -24.4376 -18.CJ920 -26.0127 -24.4510 -2CJ.0145 -34.8476 

-17.1753 -15.1524 0.5196 5.5856 -0.6730 -8.1446 5.5411 9. 7<no -2.2613 
0.0038 o. 0601 0.0066 0.0075 0.0252 0.0114 0.0124 0.0067 0.0232 

N SI 27 SI 28 p 28 p 29 p 30 s 30 s 31 Cl 33 CL 34 CA 39 
-12.3860 -7.12.00 -16.9450 -20.1970 -13.9570 -18.CJ920 -21.0140 -24.4510 -27.3000 

-11.5828 -3.8521 6.2506 10.6105 6.3494 -1.916'5 11.8921 16.C61CJ 5.0244 
0.0033 o. 0046 0.0046 0.0046 0.0075 0.0032 o. 0041 . o. 0040 0.0038 

p Al 27 AL 28 $1 28 $1 2CJ St 30 p 30 p 31 s 33 s 34 K 39 
-17.1961 -16.8554 -21.8936 -24.4394 -20.1970 -24.4376 -26.5826 -29.9335 -33.8033 

-22.4150 -9.3583 -14.9508 2.2177 -2.7495 -12.0041 5.4753 6. 8641 -5.8398 
0.0036 o. 0033 o. 0038 0.0046 0 .oo 66 0.0076 0.0031 0.0041 0.0104 

0 Al 26 AL 27 St 27 SI 28 SI 29 p 29 p 30 s 32 s 33 K 38 
-12.21()8 -17.1961 -12.3860 -21.8936 -16.9450 -20.1970 -26.0127 -26.5826 -2 a. 7860 I 

\Jl 

? 
-27.5088 -16.1576 -22.0189 -10.9179 -14.3885 -17.0701 -3.3594 4.4801 -11.6402 

0.0066 o. 003 6 o. 0133 0.0038 0.0601 o. 0066 o. 0114 0.0031 0.0311 
T AL 25 Al 26 St 26 SI 27 SI 28 p 28 p 29 s 31 s 32 K 37 

-8.9310 -12.2108 -7.1320 -12.3860 -7.1200 -16.CJ450 -18.9920 -26.0127 -24.7996 

-23.2305 -12.1356 -16.CJ214 -6.0892 -4.6159 -12.1029 2.1048 2.7888 -5.4703 
0.00.34 o. 003 3 o. 0036 0.0033 0.0046 0.0047 o. 0033 0.0037 o.oo:n 

FE3 MG 25 MG 26 Al 26 Al 27 Al 28 SI 28 SI 29 p 31 p 32 AR 37 
-13.1907 -16.2142 -12.2108 -17.1961 -16.8554 -21.8936 -24.4376 -24.3027 -30.95rl9 

-9.9813 -2.6525 -7.6947 1.4321 8.2314 3.40 27 10.3707 15.4302 6.3170 
0.0033 0.0034 o. 0066 0.0036 o. 0034 0.0038 0.0076 0.0033 0.0036 

HE4 MG 24 MG 25 AL 25 Al 26 Al 27 S I 27 SI 28 p 30 p 31 AR 36 
-13.9333 -13.1907 -8. 9310 -12.2108 -17.1961 -12.3860 -20.1970 -24.4376 -30.2316 

-38.7081 -25.5443 -25.8822 -15.2072 -28.1568 -29.5313 -17.8797 -7.2358 -21.0381 
0.0502 0.0057 MASS 0.0602 o. 0077 o. 20 01 o.ot3CJ 0.0602 0.0078 1.0000 

HE6 MG 22 MG 23 Al 23 Al 24 Al 25 St 25 SI 26 p 28 p 29 AR 34 
-0.3800 -5.4724 UNKNOWN -0.0700 -8.9310 4.0000 -7.1320 -7.1200 -16.9450 -18.0500 

-30.3961 -17.9786 -22.8169 -8.5091 -7.4376 -11.7160 -20.9427 1.2226 -11.1273 
0.0040 o.-oo36 o. 0042 0.0035 o. 0036 o .on 67 O.C038 0.0049 0.0067 

Ll6 NA 22 NA 23 MG 23 MG 24 MG 25 AL 25 Al 26 SI 28 ST 29 Cl 34 
-5.1822 -9.5283 -5.47 24 -13.9333 -13.1907 -8.9310 -12.2108 -21.8936 -24.4510 



-------------------------------------------------------------------------------------------------------------------
IN COM lNG GAMMA N p D T Hn HE4 ll6 LT7 CJ.2 
-------------------------------------------------------------------------------------------------------------------
OUTGOING 

-34.2122 -23.1436 -2E.7282 -17.7889 -7.5140 -21.3959 -25.0414 -9.n28 -15.3832 
0.0085 0.0040 o. 05 01 0.0042 o. 0035 0.0601 0.0067 0.0041 0.0124 

lt1 NA 21 NA 22 MG 2 2 MG 23 MG 24 Al 24 Al 25 SI 27 Sl 28 Cl 33 
-2.1850 -5.182?. -o. 3Aoo -5.4724 -13.9333 -0.0700 -8.9310 -12.3860 -21.0140 

-49.4161 -32. 1797 -46.04 71 -28.9202 -22.0137 -39.9413 -21.2157 -15.1428 -29.6261 
O.OA01 0.0086 o. 2000 0.0501 n.oo43 MASS 0.0601 0.0134 0.0042 0.3800 

LIB NA 20 NA 21 MG 21 MG 22 MG 23 Al 23 AL 24 SI 26 SI 27 Cl 32 
6.9800 -2.1850 10.9000 -0.3800 -5.4724 UNKNnWN -0.0700 -7.1320 -12.3 86 0 -12.8100 

-45.3635 -55.5659 -44.2190 -31.1249 -36.3665 -24.4156 
MASS 0.0825 1.5001 0.2010 0.0539 MASS MASS 0.2010 0.0240 MASS 

LI9 NA 19 NA 20 MG 20 "'G 21 MG 22 Al 22 ill 23 Sl 25 SI 26 Cl 31 
UNKNOWN 6o9ROO 16.4000 10.9000 -o. 3eoo UNKNOWN UNKNOWN 4.0000 -7.1320 UNKNOWN 

-31.5289 -21.1625 -24.7876 -14.5946 -13.8905 -8.3942 -21.l:433 -5.9743 -5.4961 -10.6762 
0.0034 0.0031 o. 0040 0.0036 0.0044 0.0035 0.0036 0.0037 0.0049 0.0041 

8 E7 NE 21 NE 22 NA 22 NA 23 N.A 24 MG 24 MG ?.5 Al '27 Al 28 s 33 
-5.7299 -8.0249 -5.1822 -9.5283 -8.4184 -13.9333 -13.1907 -17.1961 -16.8554 -26.5826 

I 
Vl 

-34.5924 -17.7275 -32.5314 -17.5195 -12.7082 -17. 52 91 -24.9432 -9.8210 -5.7223 -1"3.8484 
'I' 

0.0033 o. 003 0 o. 0801 0.0085 0.0040 o. 05 01 o. 0041 0.0068 0.0039 0.0114 
BE<J NE 19 NE 20 NA 2 0 NA 21 NA 22 MG 22 MG 23 AL 25 At 26 s 31 

1. 7520 -7.0415 6. 9800 -2.1850 -5.1822 -o. 3800 -5.4724 -8.9310 -12.2108 -18.9920 

-39.4162 -,27.7715 -27.9410 -16.9619 -30.0656 -31.2921 -19.9385 -10.25116 -20.1399 
0.0059 0.0039 MASS 0.0801 0.0088 0.2000 0.0501 0.0601 o. 0071 0.0253 

B E10 NE 18 NE 19 NA 19 NA 20 N.A 21 MG 21 MG 22 .Al 24 4t ?.5 s 30 
5. 3193 1. 7520 UNKNOWN 6.9800 -2.1850 10.9000 -o. 3800 -0.0700 -8.9310 -13.9570 

-44.4011 -36.295(: -31.3941 -23.2522 -24.3147 -19.95 34 -33.5698 -14.1104 -14.9231 -20.1103 
0.0057 0.0077 o. 0035 0.0032 o. 0047 0.0037 0.0045 0.0038 0.0051 0.0038 

B8 F 21) F 21 NE 21 NE 22 NE 23 NA 23 NA 24 MG 26 MG 27 p 32 
-o. 0119 -0.0460 -5.7299 -8.0249 -5.1483 -9.5283 -8.4184 -16.2142 -14.5826 -24.3027 

-34.4145 -23.9847 -28.0051 -13.3647 -12.8622 -16.4258 -25.<;351 -5.5204 -5.4441 -13.3451 
0.0030 o. 0030 o. 0033 0.0029 0.0032 0.0085 0.0039 0.0035 0.0036 0.0076 

810 F 18 F 19 NE 19 NE 20 NE 21 NA 21 NA 22 MG 24 MG 25 p . 30 
0.8724 -1.4860 1. 75 20 -7.0415 -5.7299 -2.18 50 -5.1822 -13.9333 -13.1907 -20.1970 

-32.1095 -22.9585 -28. 1879 -18.7737 -8.1661 -22.2062 -25.547!! -10.5968 -1.3170 -13.2126 ~ 
0.0029 o. 0029 o. 0055 0.0032 0.0029 0.0800 0.0085 0.0042 0.0035 0.0066 (/) 

Bll F 17 F 18 NE 18 NE 19 NE 20 · NA 20 NA 21 MG 23 MG 24 p 29 
1-'· 

1. 9519 0.8724 5. 3193 1.7520 -7.0415 6.9800 -2.1850 -5.4724 -13.9333 -16.9450 
[\) 
CD 



14 SI 2'1 MASS EXCESS -21. 8936 +I- 0.0037 MEV 1-' 

*****"'***** -!'"" 

------------------------------~------------------~-----------------------------------------------------------------
r:n 
1-'· 

IN COM lNG GAMII1A N p 0 T HE3 HE4 LI6 ll7 Cl2 [\) 

-------------------------------------------------------------------~-------------------------------------------~--
\() 

OUTGOING 
10.6172 5. 5924 15.6799 17.3591 1'1.0504 1. 1138 21.2093 22.5333 13.2314 
0.0052 o. 0079 0.0040 0.0043 o.orn8 0.0047 0.0040 0.0056 0.0054 

GAMMA Sl 29 Sl 30 p 30 p 31 p 32 s 32 s 33 Cl 35 CL 36 CA 41 
-24.4394 -20.1970 -24.4376 -24.3027 -26.0127 -26.5826 -29.0145 -2<;.5196 -35. 1"250 

-8.4751 -5.7311 3.3679 9.4225 3.95 83 -1.5276 8.5744 13.9568 4.8826 
0.0046 o. 0071 0.0079 0.0040 0.0116 0.0038 o.oon 0.0040 0.0049 

N Sl 28 Sl 2'1 p 29 p 30 p 31 s 31 s 32 CL 34 Cl 35 CA 40 
-21~ 4899 -16. '1450' -20.1970 -24.4376 -18.9920 -26.0127 -24.4510 -29.0145 -34.8476 

-12.3272 -2.8932 8.3927 8.7294 10.1863 -2.4551 14. 83q3 14.5718 4.3507 
0.0052 o. 0071 0.0052 0.006£. 0.0040 0.0043 o. 0047 0.0040 0.0039 
AL 28 AL 29 Sl 29 Sl 30 SI 31 p 31 p 32 s 34 s 35 K 40 

-16.8554 -18.2180 -24.4394 -22.9620 -24.43 76 -24.3027 -29.'1335 -28. 8471 -33.5333 

-17.8334 -10.1027 -6.2506 4. 35 98 0.0988 -8.1672 5.6415 q.8113 -1.2262 
0.0041 0.0052 0~ 0046 0.0052 0.0079 0.0040 0.0048 0.0047 0.0045 

D AL 27 AL 28 SI 28 SI 29 SI 30 p 30 p 31 s 33 s 34 K 39 
-17.1961 ..).16.8554 -21.4899 -24.4394 -20.1970 -24.4376 -26.5826 -29.9335 -33.8033 I 

Vl 
[\) 
I 

-24.6327 -11.5760 -17.1686 -2.2177 -4.9672 -14.2218 3.2576 4.6464 -8.0575 
0.0044 0.0041 o. 0045 0.0046 o.oon 0.007'1 0.0040 0.0048 0.0107 

T AL 26 AL 27 SI 27 SI 28 Sl 29 p 29 p 30 s 32 s 33 K 38 
-12.2108 -17.1961 -12.3860 -21.4899 -16.9450 -20.1'170 -26.0127 -26.5826 -28.7860 

-20.6107 -14.1709 -12. 33<i8 -6.8336 -3.6570 -9.'1608 1.5662 4. 4170 -2.106 7 
0.0041 0.0053 o. 0041 0.0052 0.0071 0.0053 0.0044 0.0051 o. 0045 

HE3 MG 26 MG 27 AL 27 AL 28 Al 29 Sl 29 SI 30 p 32 p 33 AR 38 
-16.2142 -14.5826 -17.1961 -16.8554 -18.2180 -24.4394 -24.3027 -26.3346 -34.7182 

-11.1276 -0.0327 -4.8186 6.0137 7.4870 12.1029 14.2076 14.8917 6.6326 
0.0042 0.0041 o. 0044 0.0041 0.0053 o. 004 7 0.0041 0.0044 0.0039 

HE4 MG 25 MG 26 AL 26 Al 27 Ill 28 sr 28 SI 2'1 p 31 p 32 AR 37 
-13.1907 -16.2142 -12.2108 -17.1961 -16.8554 -21.4899 -24.4376 -24.3027 -30.9509 

-34.0194 -17.4811 -32.1328 -17.4249 I -12.3311 -17.4285 -24.6810 -8.4584 -4.3875 -16.4408 
0.0062 0.0057 o. 0602 0.0081 0.00'59 0.0141 0.0060 0.0087 0.0089 0.0169 

HE6 MG 23 MG 24 AL 24 AL 25 Al 26 ST 26 SI 27 p 29 p 30 AR 35 
-5.4724 -13.q333 -0.0700 -8.9310 -12.2108 -7.1320 -12.3860 -16.9450 -20.1970 -23.0510 

-U.4537 -19.4'122 -14.75'17 -9.6554 -4.8178 -8.8399 -16.3611 3.3647 -6.9675 
0.0043 a. oo5o o. 0042 0.0043 0.0043 0.0045 0.0043 0.0055 0.0040 

Ll6 NA 23 . NA 24 MG 24 MG 25 MG 26 AL 26 Al 27 SI 29 SI 30 Cl 35 
-9.5283 ..:8.4184 -13.9333 -13.1907 -16.2142 -12.2108 -17.1961 -24.4394 -29.0145 



-------------------------------------------------------------------------------------------------------------------
INCOMING GAMMA N p 0 T Hn HE4 ll6 U7 C12 

-------------------------------------------------------------------------------------------------------------------
OUTGOING 

-31.6187 -19.2012 -24. 03 95 -9.7317 -8.6602 -12.93 86 -22.1653 -1.2226 -12.34991 
0.0047 0.0043 o. 0048 0.0042 0.0043 0.0071 0.0045 0.0049 0.0071 

ll7 NA 22 NA 23 MG 23 MG 24 MG 25 Al 25 Al 26 SI 28 SI 29 Cl 34 
-5.1822 -'1. 5283 -5.;4724 -13.9333 -13.1907 -8.9310 -12.2108 -21.4899 -24.4510 

-40.6548 -29.5862 -35. 17 08 -24.2315 -13.'1565 -27.8385 -31.4840 -16.3654 -6.4426 -21.8258 
0.008'1 o. 0048 o. 05 02 0.0049 0.0043 o. 0601 0.0072 0.004'1 ·o.oo5o 0.0126 

LIS NA 21 NA 22 MG 22" MG 23 MG 24 Al 24 Al 25 S I 27 Sl 28 Cl 33 
-2.1850 -5.1822 -0.3800 -5.4724 -13.9333 -0.0700 -8.9310 -12.3860 -21.4899 -21.0140 

-53.8386 -36.6022 -50.46 96 -33.3427 -26.4362 -44.3638 -25.6382 -19.5653 -34.0486 
o. 0825 o. 021 q 0.2010 0.0540 0.0205 MASS 0.0634 0.0242 0.0205 0.3805 

LI<l NA 20 NA 21 MG 21 MG 22 MG 23 AL 23 Al 24 SI 26 Sl 27 Cl 32 
6.9800 -2.1850 1 o. 9000 -0.3800 -5.4724 UNKNOWN -0.0700 -7.1320 -12.3860 -12.8100 

-2,9.6376 -24.442e -20.8452 -16.1082 -13.3565 -9.5405 -19.023~ -6.7187 -4.5372 -7.7290 
0.0039 o.oo~1 o. 0043 0.0050 0.0098 0.004.3 0.0043 0.0055 o. 0072 0.0047 

BE7 NE 22 NE 23 NA 23 NA 24 NA 25 MG 25 MG 26 Al 28 Al 29 s 34 
-8.0249 -5.1483 -9. 52 83 -8.4184 -9.3560 -13.1907 -16.2142 -16.8554 -18.2180 -29.9335 

I 
\Jl 
w 

I 

-26.2026 -19.4428 -23.7701 -14.9260 -8.7658 -12.8404 -16.8860 -6.9449 -1.1407 -7.2314 
0.0038 0.0041 o. 0089 0.0047 0.0043 0.0048 0.0042 0.0046 0.0044 .0.0039 

BE9 NE 20 NE 21 NA 2 i NA 22 NA 23 MG 23 MG 24 Al 26 u 27 s 32 
-7.0415 -5. 72q9 -2.1850 -5.1822 -9.5283 -5.4724 -13.'1333 -12.2108 -17.1961 -26.0127 

- 3l:. 2526 -1'1.3877 -34.1916 -19.1797 -14.3684 -19.1893 -26.6034 -11.4812 -7.3825 -15.5086 
0.0046 0.0043 o. 0801 o.ooql 0.0051 0.0502 0.0052 0.0075 0.0050 0.0118 

8El0 NE 19 NE 20 NA 20 NA 21 NA 22 MG 22 MG 23 Al 25 Al 26 s 31 
1.7520 -7.0415 6. 9800 -2.1850 -5.1822 -0.3800 -5.4724 -8.9310 -12.2108 -18.9920 

' 

-44.7707 -41.2453 -2'1. 5028 -26.5325 -23.9177 -21.4670 -33.0359 -16.1457 -14.8894 -18.4821 
0.0081 0.6000 o. 0040 0.0052 0.0108 0.0051 0.009'1 0.0056 0.0073 0.0052 

BB F 21 F 22 NE 22 NE 23 NE 24 NA 24 NA 25 MG 27 MG 28 p 33 
-0.0460 4.5000 -8.0249 -5.1483 -5.94qo -8.4184 -9.3560 -14.5826 -15.0200 -26.3346 

-32.4598 -25.8625 -,19. 6153 -15.0800 -10.9709 -13.8323 -21.9927 -6.6667 -2.8243 -9.5082 
0.0038 o. 0060 o. 0038 0.0040 0.0038 0.0046 0.0042 0.0043 0.0043 0.0040 

810 F 19 F 20 NE 20 NE 21 NE 22 NA 22 NA 23 MG 25 MG 26 p ·31 
-1.4860 -o. 0119 -7.0415 -5.7299 -8.0249 -5.1822 -9.5283 -13.1907 -16.2142 -24.4376 

-31.4337 -21.0038 -25. 02 43 -10.3839 -9.8814 -13.4449 -22.q543 -2.5396 -2.4633 -1 o. 3643 ~ 
0.0038 o. 003 8 o. 0040 o.oo37 0.0040 o.oo88 0.0046 0.0042 0.0043 o.oo7q 00 

Bll F 18 F 19 NE 19 NE 20 NE 21 NA 21 NA 22 MG 24 MG 25 p 30 
.... 

0.8724 -1.4860 1. 7520 -7.0415 -5.72q9 -2.18 50 -5.1822 -13.9333 -13.1907 -20.1970 "' \0 



14 SI 30 MASS EXCESS -24.43q4 +I- 0.0037 MEV I-' 

*********** + 
Ul 

----------------------------------------------------------------~--------------------------------------------------- 1-'· 

INCOMING GAMMA N p 0 T HE'\ HE4 lt6 ll7 C12 w 
0 -------------------------------------------------------------------------------------------------------------------

OUTGOING 
6.5940 7.2872 12.9992 16.8451 11.0745 7.'1189 19.1686 22.2327 14.1003 
0.0062 o. 0040 0.0043 0.0050 0.1)046 0.0046 0.0056 0.0040 0.0051 

GAMMA SI 30 SI 31 p 31 p 32 p 33 s 33 s 34 CL 36 CL 37 CA 42 
-22.9620 -24.4376 -24.3027 -26.3346 -26.5826 -29.9335 -29.5196 -31.7648 -38.5397 

-10.6172 -5.0248 5.0627 6.7418 8.4332 -3.5035 10.5921 11.9161 2.6142 
0.0052 o. 0079 0.0040 0.0043 0.0038 0.0047 0.0040 0.0056 0.0054 

N Sl 29 SI 30 p 30 p 31 p 32 s 32 s 33 CL 35 CL 36 CA 41 
-21.8936 -20. 1970 -24.4376 -24.3027 -26.0127 -26.5826 -29.0145 -29.5196 -35.1250 

-13.5104 -6.5069 4.3695 7.3116 7. 5057 -2.9690 11.2011 13.8339 3.8240 
0.0070 0.2500 0.0062 0.0079 0.0043 0.0050 0.0040 0.0089 0.0051 

p AL 29 AL 30 Sl 30 S I 31 SI 32 p 3:? p 33 s 35 s 36 K 41 
-18.2180 -17.1500 -22.9620 -24.0900 -24.3027 -26.3346 -28.8411 -30.6550 -35.5524 

-20.7199 -11.2859 -8.3927 0.3366 1.79 36 -10.8479 6.4466 6.1791 -4.0420 
0.0052 o. 0071 0.0052 0.0062 0.0040 0.0043 0.0047 0.0040 0.0039 

D Al 28 AL 29 Sl 29 Sl 30 SI 31 p 31 p 32 s 34 s 35 K 40 
-16.8554 -18.2180 -21.8936 -22.9620 -24.4376 -24 •. 3027 -29.9335 -28.8471 -33.5333 I 

\Jl 
+ I 

-22.1932 -14.4625 -10.6105 -4.3598 -4.2610 -12.5270 1. 2817 5.4515 -5.5861 
0.0041 0.0052 o. 0046 0.0052 0.0079 o. 0040 0.0048 o. 0047 0.0045 

T AL 27 AL 28 SI 28 SI 29 SI 30 p 30 p 31 s 33 s 34 K 39 
-17.1961 -16.8554 -21.4899 -21.8936 -20.1970 -24.4376 -26.5826 -29.9335 -3'1. 8033 

-24.7881 -16.2793 -15.2263 -8.0168 -7.2708 -13.CJ840 1.0523 C.3666 -6.1327 
0.0053 o. 0011 o. 0052 0.0071 0.2500 0.0062 0.0051 0.2000 0.0011 

HE3 MG 27 MG 28 Al 2 8 AL 29 Al 30 Sl 30 SI 31 p 33 p 34 AR 39 
-14.5826 -15.07.00 -16.8554 -18.2180 -11.1500 -22.CJ620 -26.3346 -24.8300 -33.7.380 

-10.6499 -4.2101 -2.3791 3.1272 6.3038 9.9608 11.5270 1.4.3778 1. 8 541 
0.0041 o. 0053 0.0041 0.0052 o. 0011 o.oo 53 0.0044 0.0052 0.0045 

HE4 l\oiG 26 MG 27 Al 27 AL 28 Al 29 SI 29 Sl 30 p 32 p 33 AR 38 
-16.2142 -14. 5 82 6 -17.1961 -16.8554 -18.2180 -21.89 36 -24.3027 -26.3346 -34.7182 

-28.1043 -20.7755 -25.8176 -16.6909 -9.8916 -14.7?.03 -18.1229 -7.7522 -2.6927 -11.8060 
0.0057 o. 005 8 o. 0081 0.0059 0.0057 0.0060 0.0061 0.0089 o. 0057 0.005CJ 

1-:H MG 24 MG 25 AL 25 AL 26 Al 27 Sl 27 Sl 2.8 p 30 p 31 AR 36 
-13.9333 -13.1907 -8. 9310 -12.2108 -17.1961 -12.3860 -21.4899 -20.1970 -24.4376 -30.2316 

-30.1094 -21.1004 -18.0481 -9.1777 -8.9952 -6.4004 -19.2476 -0.6585 -9.0082 
0.0050 0.0098 o. 0043 0.0043 o. 0054 0 .oo 43 0.0054 o. 0()64 0.0056 

L16 NA 24 No\ 25 IIIG 25 MG 26 MG 27 Al 21 AL 28 St 30 Sl 31 CL 36 
-·a. 41 A4 -CJ. 3560 -13.1907 -16.2142 -14.5826 -17.1961 -16.8554 -22.9620 -29.5196 



-------------------------------------------------------------------------------------------------------·-------~----
INCOMING GAMMA N p 0 T HE3 HE4 Ll6 Ll7 Cl2 
-------------------------------------------------------------------------------~-----------------------------------
OUTGOING 

-2'1.8184 -22.856'l -18.1244 -13.0201 -8.1825 -12.2046 -1'1.7258 -3.3647 -10.3322 
0.0043 o. 005 0 o. 0042 0.0043 0.0043 0.0045 0.0043 0.0055 0.0040 

LI7 NA 23 NA 24 MG 24 MG 25 MG 26 AL 26 AL 27 Sl 2'1 SI 30 Cl 35 
-'1.5283 -8.4184 -13. '1333 -13.1<}07 -16.2142 -12.2108 -17.1961 -21.8936 -29.0145 

-40.2034 -27.7859 -32.62 42 -18.3164 -17.244<} -21.5233 -30.7500 -9.8073 -8.5847 -20.<}346 
0.0048 0.0044 o. 0049 0.0043 0.0044 0.007 2 0.0046 0.0050 0.0056 0.007 2 

L 18 NA 22 NA 23 MG 23 MG 24 MG 25 AL 25 AL 26 SI 28 SI 29 CL 34 
-5.1822 -'l.5283 -5.4724 -13.9333 -13.1907 -fl.9310 -12.2108 -21.4899 -21.8936 -24.4510 

-47.2194 -36.1508 -41.7354 -30.7961 -20.5211 -34.4031 -38.04H -22.9300 -13.0072 -28.3904 
0.0219 C.0205 o. 0540 0.0205 o. 0204 0.06 34 0. 0212 0.0205 0.0206 0.0236 

Ll9 NA 2i NA 22 MG 22 MG 23 MG 24 .AL 24 AL 25 Sl 27 St 28 Cl 33 
-2.1850 -5.1822 -0.3800 -5.4724 -13.9333 -0.0700 -8. 9] 10 -12.3860 -21.489<} -21.0140 

- 35. 0600 -26.1879 -24. 50 09 -17.7164 -11.5683 -9.06 28 -23.2009 -7.9019 -8.1510 -11.3612 
o. 0051 0.0107 o. 0050 0.0098 Oe3000 0.0043 0.0054 0.0072 0.2500 0.0040 

BE7 NE 23 NE 24 NA 24 N~ 25 NA 26 MG 26 MG 27 AL 29 AL 30 s 35 
-5.1483 -5.9490 -A. 4184 -9.3560 -7.6900 -16.2142 -14.5826 -18.2180 -17.1500 -28.8471 

I 
\JI 
\JI 

-30.0600 -19.6936 -23.3187 -13.1257 -12.4215 -6.92 53 -20.1744 -4.5054 -4.0272 -9.2073 
I 

0.0041 0.0039 o. 0047 0.0043 o. 0050 0.0042 0.0043 o. 0044 0.0054 0.0047 
BE9 NE 21 NE 22 NA 22 NA 23 NA 24 MG 24 MG 25 .AL 27 L\L 28 s 33 

-5.7299 -8. 024'1 -5.1822 -9.5283 -8.4184 -13.93 33 -13.1907 -17.1961 -16.8554 -26.5826 

-30.0049 -23.2451 -27.5724 -18.7283 -12.5681 -16.6427 -20.6883 -10.7472 -4.9430 -11.0337 
0.0043 0.0046 o. 0091 0.0051 0.0047 0.0052 0.0046 0.0050 0.0048 0.0044 

BElO NE 20 NE 21 NA 21 NA 22 NA 23 MG 23 MG 24 AL 26 AL 27 s 32 
-7.0415 -5.7299 -2.18 50 -5.1822 -9.5283 -5.4724 -13.9333 -12.2108 -17.1961 -26.0127 

-51.8625 -34. 92 52 -28.2776 -23.0752 -37.2477 -18.2541 -22.5325 
C.6000 MASS 0.0052 0.0108 MASS 0.0098 0.3000 o. 0073 MASS 0.2000 

88 f 22 f 23 NE 23 NE 24 NE 25 NA 25 NA 26 MG 28 MG 29 p 34 
4.5000 UNKNOWN -5.1483 -5.9490 UNKNOWN -9.35 60 -7.6900 -15.0200 UNKNOWN -24.8300 

-36.4797 -28.3742 -23.4727 -15.3308 -16.3933 -12.0320 -25.6484 -6.1890 -7.0017 -12.1889 
0.0060 0~ 0079 o. 0040 0.0038 0.0051 0.0042 0.0049 0.0043 0.0054 0.0043 

610 F 20 F 21 NE 21 NE 22 NE 23 NA 23 NA 24 MG 26 MG 27 p .32 
-0.0119 - o. 0460 -5.12 99 -8.0249 -5.1483 -9.5283 -8.4184 -16.2142 -14.5826 -24.3027 

-31.6211 -25.0237 -18.7766 -14.2413 -10.1322 -12.9935 -21.1540 -5.8280 -1.9856 -8.66<}5 I-' 
+ 

0.0038 0.0060 o. 0037 0.0040 0.0038 0.0046 0.0042 0.0043 0.0043 0.0040 (/) 

Bll f 19 F NE 20 NE 21 NE 22 NA 22 NA 23 MG 25 MG 26 p 31 
1-'· 

20 
-8. 02 49 -5.18 22 -9.5283 -13.1907 -16.2142 -24.4376 

w 
-1.4860 -o. 0119 -7.0415 -5.7299 0 



15 p 31 MASS EXCESS -24.4376 +I- 0.0014 MEV I-' 

****"'****** 
V1 

. . '"d -------------------------------------------------------------------------------------------------------------------
INCOMING GAMMA N p 0 T HE3 HE4 ll6 lt7 C12 

w 
I-' 

------------------------------------------------------------------~------------------------------------------------
OUTGO lNG 

1. 9365 8. 8641 15.2809 20.4459 14.9447 1. 0011 20.6017 25.1879 ll. 7364 
o. 002 5 o. 0017 0.0031 0.0030 0.0062 0.0019 0.0022 0.0031 O.OOfll 

GAMMA p 31 p 32 s 32 s 33 s 34 CL 34 Cl 35 AR 37 AR 38 sc 43 
-2 4. 3027 -26.0127 -26.5826 -29.9335 -24.4510 -29.0145 -30.9509 -34.7182 -36.1740 

-12.3120 -6.22 80 6.6396 9.0235 3.4363 -5.6333 11.8110 13.3492 -0.4000 
o. 0071 o.o111 0.0017 0.0031 0.0121 0.0062 0.0029 0.0022 0.0042 

N p 30 p 31 s 31 s 32 s 33 CL 33 Cl 34 AR 36 AR 37 sc 42 
-20.1970 -18.9920 -26.0127 -26.5826 -21.0140 -24.4510 -30.2316 -30.9509 -32.1090 

-7.2872 -0.6932 5.7120 9. 5580 9. 7874 0.6311 11.8814 14.9455 6.8131 
0.0040 0.0052 0.0025 0.0037 o.oo 31 o. 0031 0.0045 o. 0021 0.0038 

p SI 30 Sl 31 p 31 p 32 p 33 s 33 s 34 Cl 36 Cl 37 CA 42 
-24.4394 -22.9620 -24.3027 -26.3346 -26.58 26 -29.9335 -29.5196 -31.7648 -38.5397 

-15.6799 -5.0627 -10.0875 1.6791 3. 3705 -8.5662 5.5294 6.8534 -2.4485 
0.0040 o.oo4o o. 0071 o.oo 25 0.0017 0~0032 0.1)022 0.0045 0.0042 

0 Sl 29 Sl 30 p 30 p 31 p 32 s 32 s 33 CL 35 Cl 36 CA 41 
-21.8936 -24.4394 -20.1970 -24.3027 -26.0127 -26.5826 -29.0145 -29.5196 -35.1250 I 

V1 
0'\ 
I 

-17.8976 -9.4225 -15.1536 -6.0546 -5.4642 -10.9501 -0.8481 4.5343 -4.5399 
0.0031 o. 0040 o. 0062 0.0071 0.0111 0.0017 0 •. 0063 0.00:?2 0.0035 

T SI 28 Sl 29 p 29 p 30 p 31 s 31 s 32 Cl 34 CL 35 CA 40 
-21.4899 -21.8936 -16.9450 -20.1970 -18.99 20 -26.0127 -24.4510 -29.0145 -34.8476 

-22.5135 -13.0795 -10.1863 -1.7936 -1.4570 -12. M15 4.6530 4.3855 -5.8356 
0.0040 0.0062 o. 0040 0.0040 0.0052 0.0026 0.0032 0.0022 0.0019 

HE3 Al 28 Al 29 Sl 29 SI 30 SI 31 p 31 p 32 s 34 s 35 K 40 
-16. 8554' -1 e.2180 -21.8936 -24.4394 -22.9620 -24.3027 -29.9335 -28.84 71 -33.5333 

-9.6662 -1.9355 1. 91 65 8.1672 12.5270 1'!.2660 13.8087 17.9785 6.9410 
0.0023 0.0040 a. oo32 0.0040 0.0040 0.0072 0.0033 o.oo:n 0.0030 

HE4 AL 27 Al 28 Sl 28 SI 29 Sl 30 p 30 p 31 s 33 s 34 K 39. 
-17.1961 -16.8554 -21.4899 -21.8936 -24.4394 -20.1970 -26.5826 -29.9335 -33.8033 

-33. 1048 -2}.7536 -27.6148 -16.5139 -5.5959 -19.98 45 -22.6660 -8.9554 -1.115R -17.2362 
0.0073 0.0048 o. 0137 0.0050 0.0051 0.0601 0.0074 0.0118 0.0045 o. 0313 

HE6 AL 25 Al 26 SI 26 Sl 27 SI 28 p 28 p 29 s 31 s 32 K 37 
-8.9310 -12.2108 -7.1320 -12.3860 -21.4899 -7.1200 -16.9450 -18.9920 -26.0127 -24.7996 

-25.3353 -14.2404 ..,.19. 02 62 -8.1940 -6.7206 -2.1048 -14.2076 0.6840 -7.5751 
0.0026 o. 002 5 o. 0029 0.0025 o. 0041 0.00~3 0.0041 0.0030 0.0022 

Ll6 MG 25 MG 26 Al 2 6 Al 27 Al 28 SI 28 Sl 29 p 31 p 32 AR 37 
-13.1907 -16.2142 -12.2108 -17.1961 -16.8554 -21.4899 -21.8936 -24.3027 -30.9509 



-------------------------------------------------------------------------------------------------------------------
INCOMING GAMMA N p 0 T HE3 HE4 ll6 LI7 Cl2 
-------------------------------------------------------------------------------------------------------------------
OUTGOING 

-2'5.4116 -lf!.C€28 -23.12 49 -13.9982 -7.1988 -12.0276 -15.4302 -5.0595 -9.1133 
0.0025 0.0026 o. 0063 0.0029 o. 0025 0.0032 0.0033 0.0073 0.0029 

Ll7 MG 24 MG 25 AL 25 AL 26 Al 27 SI 27 SI 28 p 30 p 31 .fiR 36 
-13.9333 -13.1<:J07 -8.9310 -12.2108 -17.1961 -12.-3860 -21.4899 -20.1<!70 -30.2316 

-39.9114 -23.3791 -38. 02 48 -23.3169 -18.2230 -23.3205 -30.5730 -14.3504 -10.2795 -22.3328 
0.0036 o. 002 7 o. 06 00 0.0063 0.0031 0.0132 0.0033 0.0064 0.0074 0.0161 

LIS MG 23 MG 24 AL 24 Al 25 Al 26 SI 26 SI 27 p 29 p 30 AR 35 
-5.4724 -13. CJ333 -a. 0100 -8.9310 -12.2108 -7.1320 -12.3860 -16.9450 -20.1970 -23.0510 

-49.0226 -3'5.8588 -36.1967 -25.5216 -38.4713 -'39.8458 -28.1942 -17.5503 -31.3526 
0.0539 0.0203 MASS 0.0633 0.0209 o. 2010 0.0239 0.0633 o. 021 0 1.0002 

LI9 MG 22 MG 23 Al 23 Al 24 Al 25 St 25 SI 26 p 28 p 29 AR 34 
-0.3800 -5.4724 UNKNOWN -0.0700 -8.9310 4.0000 -7.1320 -7.1200 -16.9450 -18.0500 

-31.7881 -22.7791 -1 c;. 7268 -10.8564 -10.6739 -B. 0791 -20.9263 -1.6787 -2.3312 -10.6869 
0.0037 0.0092 o. 0026 0.0025 0.0042 0.0025 0.0041 0.0043 0.0054 0'.0045 

8E7 NA 24 NA 25 MG 25 MG 26 MG 27 AL 27 Al 28 SI 30 SI ·n Cl 36 
-8.4184 -9.3560 -13.1907 -16.2142 -14.5826 -17.1961 -16.8554 -24.4394 -22.9620 -29.5196 

I 
\.J1 
--.J 

-30.6059 -18.1884 -23. 02 67 -B. 7189 -7.6474 -11.9258 -21.1525 -0.2098 1.0128 -11.3371 
I 

0.0032 0.0025 o. 0033 0.0024 0.0025 0.0062 0.0029 0.0034 0.0042 o. 0062 
8E9 NA 22 NA 23 MG 23 MG 24 MG 25 AL 25 ill 26 SI 28 SI 2() Cl 34 

-5.1822 -().5283 -5 •. 4724 -13.9333 -13.1907 -8.9310 -12.2108 -21.489() -21..8936 -24.4510 

-34.8596 -23.7910 -29.3756 -18.4363 -8.1613 -22.0433 -2s.6e8B -10.5702 -0.6474 -16.0306 
0.0084 0.0038 o. 05 01 0.0039 0.0031 0.0601 o. 0066 0.0038 0.0040 0.0123 

8El0 NA 21 NA 22 ~ 22 MG 23 MG 24 Al 24 Al 25 Sl 27 Sl 2f'i Cl 33 
-2.1850 -5.1822 -o. 38oo -5.4724 -13.9333 -0.0700 -a. 9310 -12.3860 -21.4899 -21.0140 

-42.2124 -33.3403 -31.6533 -24.8688 -24.7207 -16.2152 -30.3533 -15.0543 -15.3034 -18.5136 
0.0040 0.0102 o. 0038 0.0092 0.3000 0.0027 0.0043 0.0064 0.2500 0.0024 

88 NE 23 NE 24 NA 24 NA 25 · NA 26 MG 26 MG 27 Al 29 Al 30 s 35 
-5.1483 -5.9490 -8.4184 -9.3560 -7.6900 -16.2142 -14.5826 -18.2180 -17.1500 -28.8471 

-30.7599 -20 •. 3935 -24.0186 -13.8256 -13.1214 -7.62 52 -20.8743 -5.2053 -4.7271 -9.9072 
0.0021 o. 0016 o. 0031 0.0024 0.0035 0.0023 o. 0024 0.0026 0.0041 0.0032 

810 NE 21 NE 22 NA 22 NA 23 NA 24 MG 24 MG 25 Al 27. Al 28 s . 33 
-5.7299 .-8.0249 -5.1822 -9.5283 -8.4184 -13.93 33 -13.1907 -11 • .1961 -16.8554 -26.5826 

-26.0638 -19.3039 -23.6313 -14.7872 -8.6270 -12.7015 -16.7472 -6.8061 -1.0019 -7.0926 I-' 
0.0015 o. 0021 o. 0081 0.0031 o. 0024 0.0032 0.0023 0.0029 0.0025 0.0017 \.J1 

Bll NE 20 NE 21 NA 21 NA 22 NA 23 MG 23 MG 24 Al 26 Al 27 s 32 
'U 

-7.0415 -5.7299 -2.1850 -5.1822 -9.5283 -5.4724 -13.9333 -12.2108 -17.1961 -26.0127 
w 
I-' 



16 s 32 MASS ElCCESS -26.0127 +I- o.ooo9 MEV f-' 

**•******** 0'\ 

Ul -------------------------------------------------------------------------------------------------------------------
INCOMING GAMMA N p 0 T HE3 HE4 lt6 ll7 C12 

w 
[\) 

-------------------------------------------------------------------------------------------------------------------
OUTGOING 

8.6413 2. 2903 11.5742 17.9517 ll.<J696 6.6437 16.8617 22.6979 11.6453 
o. 002 9 o. 0120 0.0061 0.0015 0.0160 0.0025 0.0101 o. 0030 0.0120 

GAMMA s 32 s 33 Cl 3 3 Cl 34 Cl 35 AR 35 AR 36 K 38 K 39 Tt 44 
-26.5826 -21. 0140 -24.4510 -29.0145 -23.0510 -30.2316 -28.7860 -33.8033 -37.6580 

-15.0921 -13.9852 0.0658 5.3168 -1.1028 -8.6084 4.8039 9.6092 -4.7441 
0.0110 o. 3800 0.0120 0.0061 1.0000 0.0160 0.0310 0.0101 0.1500 

N s 31 s 32 CL 3 2 Cl 33 Cl 34 AR 34 AR 35 K 37 K 38 TI 43 
-18.9920 -12. 8100 -21.0140 -24.4510 -18.0500 -23.0510 -24.7996 -28.7860 -29.3400 

-8.8641 -c. 9276 6.4168 11.5818 6.0806 -1. 86 24 11.7376 16.3238 2.8723 
0.0017 o. 002 3 0.0029 0.0029 o.oo 61 o. 0016 0.0019 o. 0029 0.0081 

p p 31 p 32 s 32 s 33 s 34 Cl 34 CL 35 AR 37 AR 3!l sc 43, 
-24.4376 -24.3027 -26.5826 -29.9335 -24.4510 -29.0145 -30.9509 -34.7182 -36.1740 

-l!l.9516 -6.6396 -12.8676 2.3839 -3.2033 -12.2729 5.1714 6.7096 -7.0396 
0. 0071 c.oo11 o. 0110 o.oo3o 0.0120 0.0061 0.0027 0.0019 0.0041 

0 p 30 p 31 s 31 s 32 s 33 Cl 33 Cl 34 AR 36 AR 37 sc 42 
-20.1970 -24.4376 -18. 9920 -26.5826 -21.0140 -24.4510 -30.2316 -30.9509 -32.1090 I 

\Jl 
OJ 
I 

-24.0176 -12.6942 -19.7167 -8.8347 -13.2213 -17.5239 -3.8232 4.17.62 -12.3326 
0.0061 o. 0071 o. 02 50 0.0110 o. 3800 o. 0120 0.0161 0.0027 0.0110 

T p 29 p 30 s 30 s 31 s 32 Cl 32 Cl 33 AR 35 AR 36 sc 41 
-16.9450 -20.1970 -13.9570 -18.9920 -12.8100 -21.0140 -23.0510 -30.2316 -28.6300 

-19.0504 -8.4332 -13.45 80 -3.3705 -1.6914 -11.9367 2.1589 3. 4829 -5.8190 
0.0038 0.0038 o. 0071 0.0017 0.0023 0.0030 0.0019 0.0043 0.0041 

HE3 SI 29 Sl 30 p 30 p 31 p 32 s 32 s 33 CL 35 CL 36 CA 41 
-21.8936 -24.4394 -20. 1970 -24.4376 -24.3027 -26.5826 -29.0145 -29.5196 -35.1?.50 

-6.9475 1.5276 -4. 2035 4.9955 10.9501 5.4859 10.1019 15.4843 6.4102 
o. 0030 0.0038 o. 0061 0.0071 0.0017 0. 0110 0.0062 0.0019 0.0033 

HE4 SI 28 Sl 29 p 29 p 30 p 31 s 31 s 32 CL 34 Cl 35 CA 40 
-21.4899 -21.8936 -16.9450 -20.1970 -24.4376 -18.9920 -24.4510 -29.0145 -34.8476 

-36.4789 - 23.1 53 5 -23.3550 -11.7160 -25.7796 -27.2292 -16.1125 -7.6896 -21.9209 
0.0136 o. 0049 MASS 0.0601 0.0073 o. 2000 0.0253 0.3800 o. 0127 1.0000 

HE6 Sl 26 Sl 27 p 27 p 28 p 29 s 29 s 30 CL 32 CL 33 CA 38 
-7.1320 -12.3 860 UNKNOWN -7.1200 -16.9450 -2.9000 -13.9570 -12.8100 -21.0140 -21.6900 

-27.8903 -14.8336 -20.4261 -5.4753 -3.2576 -8.2248 -11.4793 1.3!l88 -ll.3151 
0.0027 o. 002 3 0.0030 0.0031 o. 0040 0 .oo 6 2 0.0072 0.0033 0.0101 

ll6 AL 26 AL 27 SI 27 Sl 28 SI 29 p 29 p 30 s 32 s 33 K 38 
-12.2108 -17.1961 -12.3860 -21.4899 -2l.893f: -16.9450 -20.1970 -26.5826 -28.7860 



·-----~------------------------------------------------------------------------------------------------~------------
IN COM lNG GAMMA N p 0 T HE3 HE4 l[6 LI7 C12 
-------------------------------------------------------------------------------------------------------------------
OUTGOING 

-31.9890 -20.6378 -26.4990 -15.3981 -4.4801 -18.8687 -21.5502 -7.8396 -16.1204 
0.0062 o. 0027 o. 0131 0.0030 o. 0031 0.0600 0.0062 o.oi11 0.0310 

LI7 Al 25 Al 26 SI 26 SI 27 SI 28 p 28 p 29 s 31 s 32 K 37 
-8.9310 -12.2108 -7.1320 -12.3860 -21.4899 -7.1?00 -16.9450 -18.9920 -24.7996 

-46.8889 -29.9565 -43.6699 -26.6910 -19.6229 -37.4141 -18.9135 -13.0596 -30.2289 
0.0600 :0. 0063 o. 2000 0.0131 0.0031 MASS o. 0600 0.0251 o. 0112 1.0000 

LIB Al 24 Al 25 SI 25 Sl 26 SI 27 p 27 p 28 s 30 s 31 K 36 
-o. 0100 -8.9310 4. 0000 -7.1320 -12.3860 UNKNOWN -7.1200 -13.9570 -18.9920 -16.7300 

-42.8363 -41.8418 -28.8957 -33.9893 -22.1134 
MASS 0.0633 MASS 0.2010 0.0239 MASS M~SS 0.2010 0.0320 MASS 

l 19 Al 23 Al 24 SI 24 SI 25 Sl 26 p 26 p 27 s 29 s 30 K 35 
UNKNOWN -0.0700 UNKNOWN 4.0000 -7.1320 UNKNOWN UNKNOWN -2.9000 -13.q570 UNKNOWN 

-28.5909 -17.4960 -22.2818 -11.4496 I -9.9762 -5.3604 -17.4632 -3.2556 -2.5716 -10.8307 
0.0024 o. 0023 0.0027 0.0023 

' 
o. 0040 o.oo 31 0.0040 0.0023 0.0028 0.0019 

B£7 MG 25 MG 26 Al 26 Al 27 Al 28 SI 28 SI 29 p 31 p 32 AR 37 
-13.1907 -16.2142 -12.2108 -17.1961 -16.8554 -21.4899 -21.8936 -24.4376 -24.3027 -30.9509 

I 
Vl 

-31.8908 -15.3585 -30.0042 -15.2963 -10.2024 -15.2999 -22.5524 -6.3298 -2.2589 -14.3122 
'P 

0.0032 0.0021 o. 06 00 0.0061 o. 0026 o. 01 31 0.0029 0.0062 0.0072 0.0161 
BE9 MG 23 MG 24 Al 24 Al 25 Al 26 SI 26 SI 27 p 29 p 30 AR 35 

-5.4724 -13.9333 -c. 0100 -8.9310 -12.2108 -7.1320 -12.3860 -16.9450 -20.1970 -23.0510 

-38.2397 -25.0759 -25.4138 -14.7387 -27.6884 -29.0629 -17.4113 -6.7674 -20.5697 
0.0501 0.0038 MASS 0.0600 0.0065 0.2000 0.0132 0.0601 0.0065 1.0000 

BE10 MG 22 MG 23 Al 23 Al 24 Al 25 SI 25 Sl 26 p 28 p 29 AR 34 
-o. 3800 -5.4724 UNKNOWN -0.0700 -8.9310 4.0000 -7•1320 -7.1200 -16.9450 -18.0500 

-40.5174 -31.5084 -28.45 61 -19.5857 -19.4032 -16.8084 -29.6556 -10.4080 -11.0665 -19.4162 
0.0036 0.0092 o. 0026 0.0025 0.0042 0.0025 0.0041 0.0042 0.0054 0.0045 

88 NA 24 NA 25 MG 25 MG 26 MG 27 Al 27 Al 28 SI 30 SJ 31 Cl 36 
-8.4184 -9.3560 -13.1907 -16.2142 -14.5826 -17.1961 -16.8554 -24.4394 -22.9620 -29.5196 

-32.8827 -20.4652 -25. 3035 -10.9957 -9.9242 -14.2026 -23.4293 -2.4866 -1.2640 -13.6139 
0.0029 C.0022 o. 0031 0.0020 0.0022 0.0061 0.0025 0.0032 0.0040 0.0061 

810 NA 22 NA 23 MG 23 MG 24 MG 25 Al 25 Al 26 St 28 SI 29 CL·34 
-5.1822 -9.5283 -5.4724 -13.9333 -13.1907 -8.9310 -12.2108 -21.4899 -21.8936 -24.4510 

-32.4954 -21.4267 -27. 0114 -16.0721 -5.7971 -19.6790 -23.3246 -8.2060 1.7168 -13.6664 b--
0.0081 0.0029 o. 05 00 0.0031 0.0020 0.0600 0.0061 0.0030 0.0032 0.0120 

811 NA 21 NA 22 MG 22 MG 23 MG 24 .. Al. 24 Al 25 SI 27 SI 28 Cl 33 
rn. 

-2.1850 -5.1822 - o. 3800 -5.4724 -13.9333 -0.0700 -8.9310 -12.3860 -21.4899 -21.0140 
w 
[\) 



H s 33 MASS EXCESS -26.5826 +I- 0.0028 MEV ~ 
*********** (/.} -------------------------------------------------------------------------------------------------------------------
IN COM tNt; GAMMA N p D T HE3 HE4 LI6 LI7 Cll w 

w 

----------~--------------------------------------------------------------------------------------------------------
OUTGOING 

11.4223 5. 1574 15.5678 17.8869 18.5803 6.7931 21.3091 21.8580 12.4194 
0.0039 o. 0066 0.0030 p. 0050 0.0036 0.0031 0.0040 0.0032 0.0056 

GAMMA s 33 s 34 CL 34. CL 35 CL 36 AR 36 AR 37 K 39 K 40 TI 45 
-29.9335 -24.4510 -29.0145 -29.5196 -30.2316 -30.<;509 -33.8033 -33.5333 -39.0020 

.,.8.6413 -6. 3511 2.9329 9.3104 3. 3283 -1.9977 a. 22.04 14.0566 3.0040 
0 •. 0029 o. 0123 0.0066 o. 0031 0.0162 0.0036 0.0104 0.0040 0.0123 

N s 32 s 33 CL 33 CL 34 CL 35 AR 35 AR 36 K 38 K 39 TI 44 
-26.0127 -21. 0140 -24.4510 -29.0145 -23.0510 -30.2316 -28.7860 -33. 8·033 -37.6580 

-9.568'1 c. 5344 9.1978 9.9255 10.0742 -1.<;272 14.9350 14.2737 3.9414 
0.0035 0.0044 0.0039 0.0031 0.0031 o. 0050 0.0039 0.0067 0.0066 

p p 32 p 33 s 33 s 34 s 35 CL 35 CL 36 AR 38 .AR 39 sc 44 
-24.3027 -26.3346 -29.9 335 -28.8471 -29.0145 -29.5196 -34.7182 -33.2380 -37.8130 

-15.2809 -7.3444 -6.4168 5.1649 -0.3362 -a. 2793 5.3208 9.9070 -3.5445 
o. 0031 o. 003 5 o. 0029 0.0039 o .• oo 66 0.0031 0.0033 O. C039 0.0085 

0 p 31 p 32 s 32 s 33 s 34 CL 34 CL 35 AR 37 AR 38 sc 43 
-24.4376 -24.3027 -26. 0127 -29.9335 -24.4510 -29.0145 -30.9509 -34.1182 -36.1740 I 

<J\ 
0 
I 

-21.3355 -9.0235 -15.2516 -2.3839 -5.5872 -14. ~568. 2.7875 4.3256 -9.4235 
o. 01)75 0.0031 o. 0114 0.0030 0.0123 .o. 006~ 0.0038 0.0033 0.0049 

T p 30 p 31 s 31 s 32 s 33 CL 33 Cl 34 AR 36 AR 37 sc 42 
-20.1970 -24.4376 -18.9920 -26.0127 -21.0140 -24.4510 -30.2316 -30.9509 -32.1090 

-17.0745 -lC.4e05 -9.7873 -4.0753 -0.2294 ., -9.1557 2.0941 5.15 82 -2.9742 
0.0046 o. 005 7 o. 0031 0.0035 0.0044 0.0039 o. 0051 0.0032 0.0045 

HE3 Sl 30 Sl 31 p 31 p 32 p 33 s 33 s 34 CL 36 Cl 37 CA 42 
-24.4394' -22.9620 -24.43 76 -24.3027 -26.3346 -29.9335 -29.5196 -31.7648 -38.5397 

-7.1137 3.5035 -1. 5214 8.5662 10.2453 11.9367 14.0955 15.4195 6.1177 
0.0047 0.0047 0.0075 0.0032 0.0035 0 .oo 30 0.0033 o.cos1 0.0049 

HE4 Sl 2'1 St 30 p 30 p 31 p 32 s 32 s 33 CL 35 CL 36 CA 41 
-21.8936 -24.4394 -20.1970 -24.4376 -24.3027 -26.0127 -29.0145 -29.5196 -35.1250 

- :n. 7948 -14.6195 -29.7718 -14.0999 -9.0339 -15.2925 -22.7641 -9.0784 -4.8225 -16.8808 
0.0055 0.0056 o. 06 02 o. 0077 I}. 008 5 0.02 55 0.0120 0.0130 0.0078 0.0235 

HH SI 27 Sl . 2 8 p 28 p 29 p 30 s 30 s 31 CL 33 CL 34 CA 39 
-12.3860 -21.4899 -7. 12 00 -1(:,.9450 -20.1970 -13.9570 -18.9920 -21.0140 -24.4510 -27.3000 

-23.4749 -15.7442 -11. 8921 -5.6415 -1.2817 -5.5427 -13.8086 4.1698 -6.8677 
0.0035 0.0048 o. 0041 0.0048 0.0048 0.0076 0.0033 0.0042 0.0040 

Ll6 AL 27 AL 28 SI 28 Sl 29 Sl 30 p 30 p 31 s 33 s 34 K 39 
-11.1961 -16.8554 -21.4899 -21.8936 -24.4394 -20.1970 -24.4376 -29.9335 -33.8033 



----------------------------------------------------------------------------------------~--------------------------
IN COM lNG GAMMA N p 0 T HE1 HE4 ll6 ll7 C1 2 . 

. . 

----------------------~--------------------------------------------------------------------------------------------
OUHOING 

-29. ?791 -16.2224 -21.8149 -6.8641 -4.6464 -9.6136 -18.8681 -1.3888 -12.7039 
0.0038 0.0035 o. 0040 0.0041 o. 0048 0.0067 0.0076 o.M33 0.0104 

ll7 AL 26 AL 27 Sl 27 Sl 28 Sl 2<J p 2<J p 30 s 32 s 33 K 38 
-12.2108 -17.1 <;61 -12.3860 -21.48<}9 -21.8936 -16.<}450 -20.1<}70 -26.0127 -?8.7860 

-38.5978 -27.2466 -33.1078 -22. 006<} -11.0889 -25.4775 -28.1590 -14.4484 -6.608A -22.7292 
0.0068 o. 0039 o. 0134 0.0041 ().0042 0.0601 0.0068 o. 0115 0.0035 0.0312 

LIB Al 25 AL 26 Sl 26 Sl 27 S I. 28 p 28 p 29 s 31 s 32 K 37 
-8.9310 -12.2108 -7.1320 -12.3860 -21.489<} -7.1200 -16.9450 -18.9920 -26.0127 -24.7996 

-51.4776 -34.5452 -48.25 86 -31.2797 -24.2116 -42.0028 -23.5022 -17.6483 -34.8176 
o. 0633 o. 0211 o. 2010 0.0240 0.0204 MASS 0.0633 0~0322 0.0230 1.0002 

L[9 AL 24 Al 25 Sl 25 Sl 26 Sl 27 p 27 p 28 s 30 s 31 K 36 
-0.0700 -8.9310 4. 0000 -7.1320 -12.3860 UNKNOWN -7.1200 -13.9570 -18.992 0 -16.7 300 

-26.1313 -19.697'5 -17.8664 -12.3602 -9.1836 -5.5266 -15.4873 -3.9604 -1.1096 -7.6333 
0.0035 o. 0048 o. 0035 0.0048 0.0067 0.0048 0.0048 0.0038 o. 004 7 0.0039 

BE7 MG 26 MG 27 AL 27 Al 28 Al 29 SI 29 SJ 30 p 32 p 33 AR 38 
-16.2142 -14.5826 -17.1961 -16.8554 -1R.2180 -21.8936 -24.4394 -24.3027 -26.3346 -34. 71R2 

I 
0\ 

-23.9998 -16.6710 -21.7131 -12.5864 -5.7871 -10.6158 -14.0184 -3.6477 1.4118 -7.7015 
't 

0.0034 0.0035 o. 0067 0.0037 0.0035 0.0039 0.0041 0. 0077 0.0034 0.0037 
8E9 MG 24 MG 25 Al 25 AL 26 AL 27 sr 27 Sl 28 p 30 p 31 AR 36 

-13.9333 -13.1907 -6.9310 -12.2108 -17.1961 -12.3860 -21.4899 -20.1970 -24.4376 -30.2316 

-33.7172 -17.1849 -31. 83 06 -17.1227 -12.0288 -17.1263 -24.3788 -8.1562 -4.0853 -16.1366 
0.0046 0.0039 o. 06 01 0.0070 o. 0042 0.0135 0.0044 0.0071 0.0079 0.0164 

BElO MG 23 MG 24 Al 24 AL 25 .Al 26 S I 26 Sl 27 p 29 p 30 AR 35 
-5.4724 -13.9333 -o. 01 oo -8.9310 -12.2108 -7.1320 -12.3860 -16.9450 -20.1970 -23.0510 

-40.1497 -33.7443 -26.0025 -21.7872 -19.5357 -17.7190 -28.8629 -12.4553 -10.5084 -17.7409 
0.0095 0.3000 o. 0037 0.0050 0.0068 0.0049 0.0068 0.0060 0.0078 0.0034 

88 NA 25 NA 26 MG 26 MG 27 MG 28 AL 28 AL 29 SI 31 SI 32 CL 37 
-9.3560 -7.6900 -16.2142 -14.5826 -15.0200 -16.85 54 -18.2180 -22.9620 -24.0900 -31.7648 

-29.1065 -22.1450 -17.4125 -12.3082 -7.4706 -11.4927 -19.0139 -2.6528 o. 7119 -9.6203 
0.0034 0.0043 o. 0033 0.0034 o.oo'34 0.0037 0.0034 0.0048 0.0048 0.0031 

810 NA 23 NA 24 MG 24 MG 25 MG 26 AL 26 AL 27 Sl 29 SI 30 CL 35 
-9.5263 -8.4184 -13.9333 -13.1907 -16.2142 -12.2108 -17.1961 -21.8936 -24.4394 -29.0145 

\ 

-30.0681 -17.6505 -22.48 89 -8.1811 -7.1096 -q.3879 -20. H47 0.3280 1.5506 -.10. H93 ~ 
0.0039 0.0034 o. 0040 o.oo33 0.0034 0.0066 0.0037 0.0041 0~0048 0.0066 

Bll NA 22 NA 23 MG 23 MG 24 MG 25 AL 25 Al 26 SI 28 SI 29 CL 34 
Ul 

-5.1822 - c;. 5283 -5.4724 -13.9333 -13.1907 -8.9310 -12.2108 -21.4899 -21.8936 -24.4510 
w 
w 



16 s 34 MASS EXCESS -29.9335 +I- 0.0027 MEV ~ *********** (I) -------------------------------------------------------------------------------------------------------------------
IN COM lNG GAMMA N p 0 T HEl HE4 lt6 LI7 Cl2 

w 
-!="" 

-------------------------------------------------------------------------------------------------------------------
OUTGOING 

6.9850 6. 37 00 12.7220 16.7813 15.9487 7.2095 17.6882 20.5262 14.1891 
o. 0030 0.0030 0.0049 o. 0029 . 0.0030 o. 0037 0.0032 0.0046 0.0035 

GAMMA s 34 s 35 CL 35 Cl 36 CL 37 AR 37 AR 38 K 40 K 41 Tl 46 
-28.8471 -29.0145 -2<l.5196 -31.7648 -30.9509 -34.718 2 -~3.5333 -35.5524 -44.1226 

-11.4223 -6. 26 50 4.1455 6.4646 7.1580 -4.6293 9.8868 10.4357 0.9971 
0.0039 o. 0066 0.0030 0.0049 o.oo 36 0.0030 0.0039 0.0032 0.0055 

N s 33 s 34 CL 34 CL 35 Cl 36 AR 36 AR 37 K 39 K 40 TI 45 
-26. 5826 -24.4510 -29.0145 -29.5196 -30.2316 -30.9509 -33.8033 -33.5133 -39.0020 

-1 o. 8879 -4.3211 4.7605 8.3825 7.2284 -3. 032<; 10.1039 12.7231 3.8381 
0.0043 0.2000 0.0030 0.001!4 0.0049 0.0029 0.0067 o. 0030 0.0041 

p p 33 p 34 s 34 s 35 s 36 CL 36 Cl 37 AR 39 AR 40 sc 45 
-26.3346 -24.8300 -28.8471 -30.6550 -29.5196 -31.7648 -33.2380 -35.0383 -41.0606 

-18.7667 -8.61:34 -9.1978 o. 7276 0.8764 -11.1251 5.7372 5.0759 -5.2564 
0.0034 0.0043 o. 0039 0.0030 0.0030 0.0049 0.0038 1).0067 0.0066 

0 p 32 p 33 s 33 s 34 s 35 CL 35 CL 36 AR 38 AR 39 sc 44 
-24. ~027 -26.3346 -26.5826 -28.8471 -29.0145 -29.5196 -34.7182 -33.2380 -37.8130 I 

0\ 
[\) 
I 

-20.4459 -12.5093 -11.5818 -5·.1649 -5.5011 -13.4442 0.1559 4.7421 -8.7095 
0.0030 0.0034 o. 0029 0.0039 o.oo 66 0.0030 0.0032 0.0038 0.0084 

T p 31 p 32 s 32 s 33 s 34 CL 34 CL 35 AR 37 AR 38 sc 43 
-24.4376 -24.3027 -26. 0127 -26.5826 -24.4510 -29.0145 -30.9509 -34.7182 -36.1740 

-21.90 28 -12.7034 -13.2731 -5.3943 -5.0849 -13.5930 0.9884 -0.1545 -6.4689 
o. 0057 0.0075 o. 0034 0.0043 o. 2000 0.1)030 0.0031 o. 0085 o. 004 7 

HE3 SI 31 Sl 32 p 32 p 33 p 34 s 34 s 35 Cl 37 CL 38 CA 43 
-22.9620 -24.0900 -24.3027 -26.3346 -24.8300 -28.8471 -31.7648 -29.8030 -38.3959 

-7.9188 -1.3248 -o. 6317 5.0804 8.9263 9.1557 11.2497 14.3139 6.1815 
0.0046 o. 0057 0.0031 0.0034 0.0044 I). 00 39 0.0050 0.0031 o. 0044 

HE4 SI 30 SI 31 p 31 p 32 p 33 s 33 s 34 CL 36 Cl 37 CA 42 
-24.4394 -22.9620 -24.4376 -24.3027 -26.3346 -26.5826 -29.5196 -31..7648 -38.5397 

-26.0418 -17.5667 -23. 2977 -14.1988 -8.1442 -13.6084 -19.0942 -8.9923 -3.6099 -12.6841 
0.0056 0.0061 o. 0077 0.0085 0.0050 0.0120 0.0049 0.0078 0.0051 0.0058 

HE6 SI 28 Sl 29 p 29 p 30 p 31 s 31 s 32 CL 34 Cl 35 CA 40 
-21.4899 -21. a•n6 -16.9450 -20.1970 -24.4376 -18.9920 -26.0127 -24.4510 -29.0145 -34.8476 

-27.1665 -17.732 5 -14.8393 -6.4466 -6.1100 -4.6530 -17.2944 -'0.2675 / -10.4886 
0.0047 0.0067 o. 0047 0.0047 0.0058 0.0032 0.0036 0.0033 0.0032 

ll6 AL 28 Al 29 Sl 29 Sl 30 SI 31 p 31 p 32 s 34 s 35 K 40 
- H:. 8554 -18.2180 -21.8936 -24.4394 -22.9620 -24.4376 -24.3027 -28.8471 -33.5333 



-------------------------------------------------------------------------------------------------------------------
INCOMING GAMMA N p D T HE3 HE4 Lt6 ll7 Cl2 
-------------------------------------------------------------------------------------------------------------------
OUTGOING 

-27.6447 -19.9140 -16.0619 -9.8113 -5.4515 -9.7125 -17.9785 -4.1698 -11.0375 
0.0034 0.004? o. 0040 o.oo4t 0.0047 0.0076 0.0033 0.0042 0.0039 

LI7· AL 27 Al 28 Sl 2 8 St 29 Sl 30 p 30 p 31 s 33 s 34 K 39 
-17.1961 -16.8554 -21.4899 -21.8936 -24.4394 -20.1970 -24.4376 -26.5826 -33.8033 

-38.6689 -25.6122 -31.2047 -16.2'539 -14.0361 -19.0034 -28.2579 -10.7786 -9.3898 -22.0937 
0.0039 0.0036 o. 0040 0.0042 0.0048 0.0068 o. 0077 .0.0034 0.0043 0.0105 

L ,·a Al 26 Al 21 Sl 27 Sl 28 Sl 29 p 29 p 30 s 32 s 33 K 38 
-12.2108 -17.1961 -12.3860 -21.48q9 -,21.8936 -16.9450 -20.1970 -26.012? -26.5826 -28.7860 

-45.9675 -34.6163 -40.4775 -29.3766 -18.4586 -32.8472 -35.528? -21.8181 -13.9785 -30.0989 
0.0211 0.0203 o. 0240 0.0203 0.0204 o. 0633 o. 0211 0.0230 0.0202 0.0370 

Ll9 AL 2'5 AL 26 SI 26 Sl 27 SI 28 p 28 p 29 s 31 s 32 K 37 
-8.9310 -12.2108 -7.1320 -12.3860 -21.4899 -7.1200 -16.9450 -18.9920 -26.0127 -24.7996 

-31.1198 -22.6110 -21.5580 -14.3485 -13.6024 -6.3317 -20.31'56 -5.2?94 -5.9651 -12.4644 
0.0048 0.0067 o. 0047 0.0067 0.2500 0.0047 0.00'58 0.0046 0.2000 o. 0067 

8E7 MG 27 MG 28 Al 28 AL 29 Al 30 S I 30 Sl 31 p 33 p 34 AR 39 
-14.5A26 -15.0200 -16. 85 54 -1A.2180 -17.1500 -24.4394 -22.9620 -26.3346 -24.8300 -33.2380 

I 
0\ 
w 

-28.0933 -16.9984 -21.7842 -10.9'520 -9.4786 -4.86 28 -16.9656 -2.7580 -2.0740 -10.3331 
I 

0.0034 o. 0034 o. 0037 0.0034 0.0047 0.0040 0.0047 0.0034 0.0037 0.0031 
8E9 MG 25 MG 26 AL 26 Al 27 AL 28 SI 28 SI 29 p 31 p 32 AR 37 

-13.1907 -16.2142 -12.2108 -17.1961 -16.8'554 -21.4899 -21.8936 -24.4376 -24.3027 -30.9509 

-28.6072 -21.2784 -26.3205 -17.1938 -10.3944 -1'5 .2232 -18.6258 -8.2551 -3.1956 -12.3089 
0.0039 o. 0040 o. 0069 0.0042 0.0039 0.0044 0.0045 0.0079 0.0039 0.0042 

8El0 MG 24 fo!G 25 AL 25 Al 26 Al 27 SI 27 Sl 28 p 30 p 31 AR 36 
-13.9333 -13.tqo; -8. 9310 -12.2108 -17.1961 -12.3860 -21.48q9 -20.1970 -24.4376 -30.2316 

-45.1666 -30.9850 -24.7007 -19.7073 -33.2818 -14.6782 -23.0536 
0.3000 MASS o. 0049 0.0067 MASS 0.0068 0.2500 0.0077 MASS 0.0086 

88 NA 26 NA 27 MG 27 MG 28 MG 29 AL 29 Al 30 SI 32 SI 33 Cl 38 
-7.6900 UNKNOWN -14. 5826 -15.0200 UNKNOWN -18.2180 -17.1500 -24.0900 UNKNO'riN -2q. ao3o 

-33.5673 -24.5583 -21.5060 -12.6356 -12.4531 -9.8583 -22.7055 -3.4579 -4.1164 . -12.4661 
0.0!)42 o. 0094 0.0033 0.0033 0.0047 0.0033 0.0046 0.0047 o. 005 8 0.0049 

810 NA 24 NA 25 MG 25 MG 26 MG 27 Al .27 AL 28 Sl 30 Sl 31 CL· 36 
-8.4184 -9.3560 -13.1907 -16.2142 -14.5826 -17.1961 -16.8554 -24.4394 -22.9620 -29.5196 

-29.0729 -22.1113 -17.3789 -12.2746 -7.4370 -11.4'590 -18.9803 -2.619.2 0.7455 -9.5867 t=r, 
0.0033 o. 0042 o. 00 32 0.0033 0.0033 0.0036 0.0033 0.0047 o. 004 7 0.0030 

811 NA 23 NA 24 MG 24 MG 25 MG 26 Al 26 Al 21 SI 29 Sl 30 CL 35 
((.1 

-9.5283 -8.4184 -13.9333 -13.1907 -16.2142 -12.2108 -17.1961 -21.8936 -24.4394 -29.0145 
w 
+'" 



16 s 36 MASS EXCESS -30.6550 +/- o.oo8o MEV ~ 
~·~******** 
----------------------------------------------------------------------------------------------------~--------------

(ll 

INCOMING GAMMA N p 0 T HE3 HE4 Ll6 LI7 C12 
w 
(]\ 

-------------------------------------------------------------------------------------------------------------------
OUTGOING 

4.4164 8. 3988 12.2839 14.0949 11.5143 6.8081 18 .• 4494 20.8313 11.8281 
0.0705 o. 0081 0.0113 0.0197 0.0100 o.oo8o 0.0145 0. 0136 0.0082 

GAMMA s 36 s 37 Cl 37 Cl 38 Ci.. 39 AR 39 AR 40 K 42 K 43 Tl 48 
-27.0000 -31.7648 -29.8030 -29.8000 -33.2380 -3'5.0383 -35.0160 -36.5790 -48.4831 

-9.8793 -1.9179 6.1743 6. 0265 10.9231 -3.063 7 10.9144 11.1969 6.2 002 
0.0081 o. 0090 0.0081 0.0113 0.0084 0.0100 o.ooee o. 0145 0.0084 

N s 35 s 36 Cl 36 Cl 37 Cl 38 AR 38 AR 39 K 41 K 42 TI 47 
-28. S411 -29. 5196 -31.7648 -29.8030 -34.7182 -33.2380 -35.5524 -35.0160 -44.9266 

2.1919 3.8060 6. 7903 -5.7192 9.2118 11.3833 6.3823 
MASS MASS 0 .o 705 0.1'502 o. 0113 0.0197 0.0094 0.0408 0.0086 

p p 35 p 36 s 36 s 37 s 38 CL 38 Cl 39 AR 41 AR 42 sc 47 
UNKNOWN UNKNOWN -27.0000 -26.8000 -29.8030 -29.8000 -33.0674 -34.4200 -44.3263 

-18.9609 -7.6548 -1.8410 2.9052 -11.5632 5.3358 4.1838 -2.0352 
0.2002 MASS o. 0081 0.0705 0.0081 o. 0113 0.0081 o.c094 0.0088 

D p 34 p 35 s 35 s 36 s 37 CL 3 7 Cl 38 AR 40 .AR 41 sc 46 
-24.8300 UNKNOWN -28.8471 -27.0000 -31.7648 -29.8030 -35.0383 -33.0674 -41.7557 I 

(]\ 
-!'"" 
I 

-19.2703 -12.7035 -e. 3825 -3.6219 -1.1540 -11.4154 1.7215 4.3407 -4.5444 
0.0087 0.2002 0. C084 0.0081 0.0090 0.0081 0.0101 O.COB1 0.0086 

T p 33 p 34 s 34 s 35 s 36 Cl 36 Cl 37 AR 39 AR 40 sc 45 
-26.3346 -24.8300 -29.9335 -28.8471 -29.5196 -31.7648 -33.2380 -35.0383 -41.0606 

-13.4674 -16.1616 -1.6979 -3.1790 -4.7778 
MASS MASS o. 2002 MASS MASS 0.0705 0.0197 0.5001 0.0088 

HE3 SI 3~ SI 34 p 34 p 35 p 36 s 36 s 37 Cl 39 CL 40 CA 45 
UNKNOWN UNKNOWN -24.8300 UNKNOWN UNKNOWN -27.0000 -29.8000 -27.5000 -40.8085 

-e. 9897 0.5438 4.8862 10.6987 10.8117 11.6276 8.3799 
0.0106 MASS 0.0087 0.2002 I' ASS 0.0081 0.1)114 c.Cl97 0.0090 

HE4 SI 32 SI 33 p 33 p 34 p 3'5 s 35 s 36 Cl 38 CL 39 CA 44 
-24.0900 UNKNOWN -26.33.46 -24.8300 UNKNOWN -28.8471 -29.8030 -29.8000 -41.4'596 

-23.8138 -17.2198 -16~ 5266 -10.8146 -6.9686 -6.7393 -15.8949 -4.6452 -1.5811 -9.7135 
0.0097 0.0102 o. 0091 0.0092 o. 0096 0.0094 0.0094 0.0099 0.0091 o.oo96 

HE6 SI 30 Sl 31 p 31 p 32 p 33 s 33 s 34 CL 36 Cl 37 CA 42 
- 24.4394 -22.9620 -24.43 76 -24.3027 -26.3346 -26.5826 -29.9335 -29.'51q6 -31.7648 -38.5397 

-27.5934 -14.4924 -7.5175 -3.4775 -17.4886 -2.8361 -9.7274 
0.2501 MASS o. 0095 0.0107 II' ASS 0.0088 o. 2002 0.0705 0.014'5 

L 16 Al 30 AL 31 SI 31 SI 32 St 33 p 33 p 34 s 36 s 37 K 42 
-17.1500 UNKNOWN -22.9620 -24.0900 UNKNOWN -26.3346 -24.8300 -27.0000 -35.0160 



-------------------------------------------------------------------------------------------------------------------
INCOMING GAMMA N p D T HE3 HE4 l16 t17 Cl2 
~--------------------------------------------------------------------------------------------------~~--------------
OUHOING 

-27.3443 -20.340<; -13.8339 -9.4644 -6.5224 -6.3283 -16.8029 -2.6268 -10.0099 
0.0101 0.2501 o. 0089 0~0095 0.0107 0.0083 0.0088 0.0082 0.0088 

li7 Al 29 Al 30 Sl 30 SI 31 Sl 32 p 32 p 33 s 35 s 36 K 41 
-18.2180 -17.1500 -24.43 94 -22.9620 -24.0900 -24.3027 -26.334~ -28.8471 -35.5524 

-34.7458 -25.3118 -22.4186 -14.0259 -13.6892 -12.23 23 -24.8737 -7.5793 -7.8468 -18.0679 
o.ooa<J 0.0101 o. 0089 0.0089 0~0096 o.oo8 3 0.0084 0.0(186 o. 0083 0.0082 

l 18 Al 28 Al 29 Sl 29 Sl 30 SI 31 p 31 p 32 s 34 s 35 K 40 
-16.8554 -18.2180 -21.8936 -24.4394 -22.9620 -24.4376 -24.3027 -29.9335 -28.8471 -33.5333 

-38.4239 -30.6'132 -26. 8411 -20.5905 -16.2306 -20.4'H 7 -28.7576 -14.94'10 -10.7792 -21.8167 
0.0216 0.0219 o. 0217 0.0219 0;,0219 o. 0227 0.0216 0.0217 0.0217 0.0217 

Ll9 Ill 27 Al 28 Sl 28 Sl 29 SI 30 p 30 p 31 s 33 s 34 K 39 
-17.1961 -16.8554 -21.4899 -21.8936 -24.4394 -20.1970 -24.4376 -26.5826 -29•9335 -33.8033 

-21.9849 -7.4026 -13.3565 
MASS MASS o. 2501 MASS MASS 0.0107 MASS MASS MASS 0.0094 

BE7 MG 29 MG 30 Al 30 Al 31 Al 32 Sl 32 SI 33 p 35 p 36 IIR 41 
UNKNOWN UNKNOWN -17.15 00 UNKNOWN UNKNOWN -24.0900 UNKNOWN UNKNOWN UNKNOWN -33.0674 

I 
0'\ 
\J1 
I 

-27.4229 -18.9141 -17.8611 -10.6516 -9.9055 -2.6348 -16.6187 -1.5825 -2.2682 -8.7675 
0.0089 0.0100 o. 0089 0.0100 0.2501 0.0089 o. 009 ~ 0.0088 0.2002 0.0100 

8ECJ MG 27 MG 28 Al 28 Al 29 Ill 30 S I 30 SI 31 p 33 p 34 IIR 39 
-14.5826 -15.0200 -16.8554 -18.2180 -17.1500 -24.4394 -22.9620 -26.3346 -24.8300 -33.2380 

-27.04 78 -20.6080 -18.7769 -13.2707 -10.0940 -6.4311 -16.3'178 -4.8709 -2.0201 -8.5438 
0.0085 0.0091 o. 0085 0.0091 0.0102 0.0091 0.0091 0.0086 0.0090 0.0087 

BElO MG 26 MG 27 Ill 27 Al 28 AL 29 SI 29 SI 30 p 32 p 33 IIR 38 
-16.2142 -14.5826 -11. 1961 -16.8554 -18.2180 -21.8936 -24.4394 -24.3027 -26.3346 -34.7182 

-26.0781 
MASS Iolii ss MASS MASS MASS MASS MASS MASS MASS 0.5001 

88 NA 28 NA 29 MG 29 MG 30 MG 31 Al 31 Al 32 Sl 34 SI 35 CL 40 
UNKNOWN UNKNOWN UNKNOWN UNKNOWN UNKNOWN UNKNOWN UNKNOWN UNKNOWN UNKNOWN -27.5000 

-35.0172 -20. 83 56 -14.5513 -9.55 79 -23.1324 -4.5288 -12.9042 
o. 3001 MASS o. 0089 0.0100 MASS 0.0100 0.2501 0.0107 MASS 0.0113 

810 NA u NA 27 MG 27 MG 28 MG 29 Al 29 Al 30 SI 32 SI 33 Cl·38 
-7.6900 UNKNOWN -14.5826 -15.0200 UNKNOWN -18.2180 -17.1500 -24.0900 UNKNOWN -29.8030 

-29.9667 -23.5612 -15.8195 -11.6042 -9.3527 -7.5359 -18.6799 -2.2123 -0.3254 -7.5579 tJ, 
0.0120 0.3001 o. 0082 0.0089 0.0100 0.0088 0.0100 0.0095 0.0107 0.0081 

(/) 

811 NA 25 NA 26 MG 26 MG 27 MG 28 Al 28 AL 29 Sl 31 SI 32 Cl 37 w 
-9.3560 -7.6900 -16.2142 -14.5826 -15.0200 -16.85 54 -18.2180 -22.9620 -24.0900 -31.7648 0'\ 



17 CL 35 MASS EXCESS -29.0145 +/- 0 •. 0012 MEV 1-' 

*********** 
-..:) 

0 ------------------------------------------------------------------------------------------------------------------- 1-' 
IN COM lNG GAMMA N p 0 T HEl HE4 ll6 LI7 Cl2 w 

Vl -------------------------------------------------------------------------------------------------------------------
OUTGOING 

8.5765 8. 50 61 15.0723 20.6537 7028 7. 2136 20.198<; 24.4325 12.9955 
0.0043 o. 0026 o. 001 B o. 00?' 1..01 0.002<; 0.0043 0.0039 o.oo81 

GAMMA CL 35 CL 36 AR 36 AR 37 AR .,. 
'i K 39 CA 41 CA 42 v 47 

-29.51<;6 -30.2316 -30.9509 -34.·. ... o -33.8033 -35.1250 -38. 53•n -42. 0100 

-12.6349 -6.7459 6.2816 8.8149 2.6450 -5.8752 11.8501 12.9464 -0.0169 
o. 0061 o. 0160 0.0026 0.0018 0.0310 0.0101 0.0036 0.0043 0.0032 

N Cl 34 CL 35 AR 35 AR 36 AR 37 K 37 K 38 CA 40 CA 41 v 46 
-24.4510 -23.0510 -30.2316 -30.9509 -24.7996 -28.7860 -34.8476 -35.1250 -37.0690 

-6.3700 0.6151 6.3520 10.4113 9.5788 o. 83<;5 11.3182 14.1562 7.8191 
0.0030 0.0017 0.0043 0.0016 0.0018 0.0028 0.0026 0.0039 0.0026 

p s 34 s 35 CL 3 5 Cl 36 Cl 37 AR 37 AR 38 K 40 K 41 TI 46 
-29.9335 -28.8471 -29.5196 -31.7648 -30.9509 -34.718 2 -~3.5333 -35.5524 -44.1226 

-15.5678 -4.1455 -10.4104 2.3191 3.0125 -8.1748 5.7413 6.2902 -3.1484 
0.0030 0.0030 o. 0061 0.0043 o.oo 26 0.0018 0.0031 0.0020 0.0049 

0 s 33 s 34 Cl 34 Cl 35 Cl 36 AR 36 AR 37 K 39 I( 40 .n 45 
-26.5826 -29. <J335 -24.4510 -29.5196 -30.2316 -30.950<J -33.8033 -33.5333 -39.0020 I 

0\ 
0\ 
I 

-17.9517 -9.3104 -15.6615 -6.3775 -5.98 21 -ll. 3081 -.1.0900 4.7462 -6.3064 
0.0015 0.0031 o. 0121 0.0061 .0.0160 0.0026 0.0101 0.0031 0.0121 

T s 32 s 33 Cl 33 Cl 34 CL 35 AR 35 AR 36 K 38 I( 39 TI 44 
-26.0127 -26.5826 -21.0140 -24.4510 -23.0510 -30.2316 -28.7860 -33.8033 -37.6580 

-19.6431 -9.5398 -10.0742 -0.8764 -0.1488 -12.0015 4.8608 4.1995 -6.1328 
0.0024 0.0036 o. 0031 0.0030 o. 0017 0.0043 0.0030 0.0062 0.0061 

HE3 p 32 p 33 s 33 s 34 s 35 Cl 35 Cl 36 AR 38 AR 39 sc 44 
-24.3027 -26.3346 -26.5826 -29.9335 -28.8471 -29.5196 -34. 71A2 -33.2380 -37.8130 

-7.0016 0.9349 1. 86 24 8.2793 13.4442 7.9431 13.6001 18.1863 4.7348 
0.0019 0.0025 o. 0016 0.0031 0.0030 0.0061 0.0021 0.0030 0.0081 

HE4 p 31 p 32 s 32 s 33 s 34 CL 34 Cl 35 AR 37 AR 38 sc 43 
-24.4376 -24.3027 -26. 0127 -26.5826 -29.9335 -24.4510 -30.9509 -34.7182 -36.1740 

-29.66 77 -18.3443 -25.3667 -14.4848 -5.6500 -18.8114 -23. 1739 -9.4733 -1.4738 -17.9827 
0.0073 0.0082 o. 02 53 o. 0118 0.0043 o. 3800 0.0127 0.0166 o.oo4CI 0.0118 

HE6 p 29 p 30 s 30 s 31 s 32 Cl 32 CL 33 AR 35 AR 36 sc 41 
-1~.9450 -20.1970 -13. 95 70 -18.9CI20 -26.0127 -12.8100 -21.0140 -23.0510 -30.2316 -28.6300 

-21.2093 -10.5921 -15.6169 -5.5294 -3.8502 -2.1589 -14.0955 1.3240 -7.9779 
0.0040 o. 0040 o. 0072 0.0022 o. 0027 0.0019 0.0033 0.0045 0.0043 

LI6 SI 29 SI 30 p 30 p 31 p 32 s 32 s 33 Cl 35 Cl 36 CA 41 
-21.8936 -24.4394 -20.1970 -24.4376 -24.3027 -26.0127 -26.5826 -29.5196 -35.1250 



-------------------------------------------------------------------------------------------------------------------
INCOMING GAMMA N p 0 T HE3 HE4 li6 ll7 C12 
----------------------------------------------------~~-------------------------------------------------------------
OUTGOING 

-22.4319 -13.9568 -1<1.6878 -10.5889 -4.5343 -9. <19 85 -15.4843 -5.3824 -9.0742 
0.0032 0.0040 o. 0062 0.0072 0.0022 0. 0111 0.0019 0.0063 0.0036 

ll7 SI 28 St 29 p 29 p 30 p 31 s 31 s 32 Cl 34 Cl 35 CA 40 
-21.4899 -21.8936 -16.9450 -20.1970 -24.4376 -18.9920 -26.0127 -24.4510 -34.8476 

-37.5747 -20.3994 -35.5511 -19.8798 -14.8137 -21.0724 -28.5439 -14.8583 -10.6024 -22.6607 
0.0032 0.0034 o. 0600 0.0063 0.0073 0.0251 o. 0112 0.0122 0.0064 0.0231 

liB SI 27 Sl 28 p 28 p 29 p 30 s 30 s 31 CL 33 CL 34 CA 39 
-12. 3860 -21.4899 -7.12 00 -16.9450 -20.1970 -13.9570 -18.9920 -21.0140 -24.4510 -21.3000 

-46.8475 -33.5221 -33.7236 -22•0845 -36.1482 -37.5977 -27.0811 -18.0582 -32.2895 
0.0239 0.0202 MASS 0.0633 0.0209 o. 2010 0.0320 0.3805 o. 0234 1.0002 

l 19 SI 26 SI 27 p 27 p 28 p 29 s 29 s 30 CL 32 CL 33 CA 38 
-7.1320 -12.3860 UNKNOWN -7.1200 -16.9450 -2.9000 -13.9570 -12.8100 -21.0140 -21.6900 

-27.9280 -11!.4<140 -15.6008 -7.2081 -6.8714 -5.4145 -18.0559 -0.7615 -1.0290 -11.2501 
0.0040 0.0062 o. 0040 0.0040 0.0053 0 .oo 22 0.0027 0.0033 0.0023 0.0020 

BE7 Al 28 AL 29 Sl 29 Sl 30 .SI 31 p 31 p 32 s 34 s 35 K 40 
-16.8554 -lll.2180 -21.8936 -24.4394 -22.9620 -24.4376 -24.3027 -29. Cj335 -28.8471 -33.5333 

I 
0\ 

.....;j 

-28.1542 -15.0Cj75 -20.6900 -5.7392 -3.5214 -8.4887 -17.7432 -0.2639 1.1249 -11.5790 
I 

0.0027 o. 0023 o. 0030 0.(')032 0.0040 0.0062 0.0072 0.0021 o. 0034 0.0101 
BE9 AL 26 Al 27 SI 27 SI 28 Sl 29 p 29 p 30 s 32 s 33 K 38 

-12.2108 -17.1961 -12.3860 -21.4899 -21.8936 -16.9450 -20.1970 -26.0127 -26.5826 -28.7860 

-32.6905 -21.3393 -27.2005 -16.0996 -5.1816 -19.5702 -22.2517 -8.5411 -o. 101 5 -16.8219 
0.0065 o. 0034 o. 0132 0.0036 0.0038 0.0601 0.0065 0.0113 o. 0029 0.0311 

BElO Al 25 AL 26 SI 26 SI 27 Sl 28 p 28 p 29 s 31 s 32 K 37 
-8.9310 -12.2108 -7.1320 -12.3860 -21.4899 -7.1200 -16.9450 -18.9920 -26.0127 -24.7996 

-37.3550 -28.8462 -27.7932 -20.5837 -19.8376 -12.5669 -26.5508 -11.5146 -12.2003 -18.6996 
0.0043 0.0063 o. 0042 0.;0063 0.2500 0.0042 0.0054 0.0041 o. 2000 o. 0063 

B8 MG 27 MG 28 AL 2 8 Al 29 Al 30 SI 30 St 31 p 33 p 34 AR 39 
-14.5826 -15.0200 -16.8554 -18.2180 -17.1500 -24.4394 -22.9620 -26.3346 -24.8300 -33.2380 

-27.8760 -16.7811 -21.5669 -10.7347 -9.2613 -4.6455 -16.7483 --2.5407 -1.8567 -10.1158 
0.0023 o. 0022 o. 0026 0.0022 0.0039 0.0031 0.0039 0.0022· o. 0027 0.0018 

810 MG 25 MG 26 AL 26 AL 27 Al 28 . SI 28 SI 29 p 31 p 32 AR- 37 
-13.1907 -16.2142 -12.2108 -17.1961 -16.8554 -21.4899 -21.8936 -24.4376 -24.3027 -30.950CJ 

-23.7489 -16.4200 -21.4622 -12.3355 -5.5361 -10.3648 -13.7675 -3.3968 1. 662 7 -7.4506 I-' 
.....;j 

0.0021 0.0023 o. 0061 0.0026 0.0022 0.0029 0.0031 0.0072 0.0022 0.0026 (') 

B11 MG 24 MG 25 Al 25 Al 26 Al 27 SI 27 Sl 28 p 30 p 31 AR 36 I-' 

-13.9333 -13.1907 -8. 9310 -12.2108 -17.1961 -12.3860 -21.4899 -20.1970 -24.4376 -30.2316 
w 
V1 



17 CL 36 MASS E ~CESS -29.51 c:i6 +I- 0.0041 IIIEV 1-' 

*********** 
-:] 

------------------------------------------------------------------------------------------------------------------- 0 
1-' 

INCOMING GAMMA N p I) T HE3 HE4 ll6 ll7 Cl2 w 
0\ -------------------------------------------------------------------------------------------------------------------

OUTGOING 
10.316~ 8. 72 03 18.3 345 18.6683 19.2150 6.4385 23.1085 23.7836 14.9504 
0.0042 o. 0043 0.0048 0.0073 0.0049 0.0043 0.0055 0.0058 0.0053 

G~MMA Cl 36 Cl 37 AR 37 AR 38 AR 39 K 39 K 40 CA 42 CA 43 v 48 
-~1. 7648 -3C. 9509 -34.7182 -33.2380 -33.8033 --33.5333 -~8.5397 -3 a. 3959 -44.4700 

-8.5765 -o. o7o4 6.4958 12.0771 6.1263 -1.3630 11.6224 15.8560 4.4190 
0.0043 o. 0047 0.0043 0.0048 0.0108 0.0049 ·o.oosa 0.0055 0.0090 

N Cl 35 Cl 36 AR 36 AR 37 AR 38 K 38 K 39 CA 41 CA 42 v 47 
-29.0145 -30. 2316 -30.9509 -34.7182 -28.7860 -33. 8o:n -35.1250 -38.5397 -42.0100 

-7.9615 1.9179 8.0921 7.9444 12.8410 -1.1458 12.8322 13.1147 8.1180 
0.0043 0.0090 0.0042 0.0090 o. 0048 o. 0073 0.0055 0.0127 o. 0048 

p s 35 s 36 Cl 36 Cl 37 Cl 38 AR 38 AR 39 K 41 K 42 TI 47 
-28.8471 -30.6550 -31.7648 -29.8030 -34.7182 -33.2380 -35.5524 -35.0160 -44.9266 

-12.7220 -5. 737C -6.3520 4.0592 3. 2267 -5.5126 4.9662 7.1l042 1.4611 
0.0049 0.0043 . o. 0043 0.0043 0.0043 o. 0048 0.0044 0.0055 0.0047 

0 s 34 s 35 Cl 3 5 CL 36 Cl 37 AR 37 AR 38 K 40 K 41 TI 46 
-29.9335 -28.8471 -29. 0145 -31.7648 -30.9509 -34.7182 -33.5333 -35.5524 -44.1226 I 

0\ 
co 
I 

-17.8869 -6.4646 -12.72 96 -2.3191 0.6934 -11.0939 3.4222 3. 9711 -5.4675 
0.0050 0.0049 o. 0073 0.0043 0.0047 0.0043 o.ooso 0.0044 0.0063 

T s 33 s 34 Cl 34 Cl 35 Cl 36 AR 36 AR 37 K 39 K .40 TI 45 
-26.5826 -29.9335 -24.4510 -29.0145 -30.2316 -30.9509 -33.8033 -33.5333 -39. o·o2o 

-18. 1163 -11.5495 -7.2284 -2.4679 1.1540 -10.2614 2.8755 5. 494 7 -3.3903 
0.0053 0.2000 o. 0049 0.0043 0.0090 0.0043 0.0074 0.01)43 0.0051 

HE3 p 33 p 34 s 34 s 35 s 36 Cl 36 Cl 37 AR 39 AR 40 sc 45 
-26.3346 -24.8300 -29. 93 35 -28.8471 -30.6550 -31.7648 -~3.2380 -35.0383 -41.0606 

-7.6416 2.4617 lo 92 72 11.1251 11.8527 12.0015 16.8623 16.201.0 5.8687 
0.0046 0.0053 o. 0050 0.0049 0.0043 0. 004 3 0.0049 0.0074 0.0073 

HE4 p 32 p 33 s 33 s 34 s 35 Cl 35 Cl 36 AR 38 AR 3C) sc 44 
-24.3027 -26.3346 -26.5826 -29.9335 -28.8471 -29.0145 -34.1182 -33.2380 -37.8130 

-26. 9208 -14.6088 -20.8368 -7.9692 -5.5852 -ll.l125 -20.2420 -2.7978 -1.2596 -15.0088 
0.0090 o. 0059 o. 0124 0.0058 o. 0064 0. 01 33 0.0083 0.0063 0.01)60 0.0070 

HE6 p 30 p 31 s 31 s 32 s 33 CL 33 Cl 34 AR 36 AR 37 sc 42 
-20.1970 -24.4376 -18.99 20 -26.0127 -26~5826 -21.0140 -24.4510 -30.2316 -30.9509 -32.1090 

:...19.1686 -12. 5746 -11. 8814 -6.1694 -2.3234 -2.0941 -11.2497 3. 0641 -5.0683 
0.0056 0.0066 o. 0045 0.0047 o. 0054 0.0051 0.0050 0.0045 0.0055 

Ll6 SI 30 SI 31 p 31 p 32 p 33 s 33 s 34 Cl 36 CL 37 CA 42 
-24.4394 -22.9620 -24. 43 76 -24.3027 -26.3346 -26.5826 -29.9335 -31.7648 -38.5397 



-------------------------------------------------------------------------------------------------------------------
INCOMING GAMMA N p 0 T HE3 HE4 Ll6 LT7 Cl2 
---------------------~------------------------------------------------~--------------------------------------------
OUTGOING 

-22.5333 -11.9161 -16.9409 -6.8534 -5.1742 -3.4829 -15.4195 -1.3240 -9.;3019 
0.0056 o. 0056 o. 0082 0.0045 0.0047 0.0043 0.0051 0.0045 0.0058 

ll1 SI 29 Sl 30 p 30 p 31 p 32 s 32 s 33 Cl 35 Cl 36 CA 41 
-21.8936 -24.4394 -20.1970 -24.4376 -24.3027 -26.0127 -26.5826 -29.0145 -35.1250 

-28.9759 -20.5008 -26.2318 -17.1329 -11.0782 -16.5425 -22.0283 -11.9264 -6.5440 -15.6182 
0.0052 O. C05 7 o. 0074 0.0083 o. 0046 0.0118 0.0045 0.0075 O.C047 0.0054 

LIB Sl 28 SI 29 p 29 p 30 p 31 s 31 s 32 CL. 34 Cl 35 CA 40 
-21.4899 -21.893f -16.9450 -20.1970 -24.4376 -18.9920 -26.0127 -24.4510 -29.0145 -34.8476 

-42.0986 -24.9233 -40.0756 -24.4037 -19.3376 -25.5963 -33.0678 -19.3822 -15.1263 -27.1846 
0.0206 o. 0206 o. 06 34 0.0213 0.0216 o. 0323 0.0232 0.0237 o. 021 3 0.0308 

ll9 SI 27 SI 28 p 28 p 29 p 30 s 30 s 31 . Cl 33 CL 34 CA 39 
-12.3860 -21.4899 -7.1200 -16.9450 -20.l'HO -13.9570 -18.9920 -:n.o140 -24.4510 -27.3000 

-21. 07C5 -20.0671 -13. 5601 -9.'1906 -6.2485 -6.0545 -H. 5291 -2.3530 0.2738 -9.7361 
o. 0073 0.2500 o. 0056 0.0066 f). 008 2 0.0047 0.0055 0.0045 o. 0091 0.0055 

B E7 Al 29 Al 30 SI 30 Sf 31 Sl 32 p 32 p 33 s 35 s 36 K 41 
-18.2180 -17.1500 -24.43 94 -22.9620 -24.0900 -24.3027 -26.3346 -28.8471 -30.6550 -35.5524 

I 
Cl'. 

-23.6740 -15.9433 -12.0912 -5.8406 -1.4807 -5.7418 -14.0017 -0.1991 3. 9707 -7.0668 
'P 

o. 0046 0.0056 o. 0050 0. 0056 0.0056 o.oo8 2 0.0044 0.0052 0.0051 0.1)049 
BE9 Al 27 Al 28 SI 2 8 sr 29 SI 30 p 30 p 31 s 33 s 34 K 39 

-17.1961 -16.8554 -21.4899 -21.8936 -24.4394 -20.1970 -24.43?6 -26.5826 -29.9335 -33.8033 

-29.9158 -16.8591 -22.4516 -7.5008 -5.2830 -10.2503 -19.5048 -2.0255 -0.6367 -13.3406 
0.0052 o.oo5o· . o. 0053 0.0054 0.0059 0.0076 0.0084 0.0049 0.0055 0.0110 

BElO Al 26 AL 27 Sl 27 sr 28 Sl 29 p 29 p 30 s 32 s 33 K 38 
-12.2108 -17.1961 -12.3860 -21.4899 -21.8936 -16.9450 -20.1970 -26.0127 -26.5826 -28.7860 

-37.4227 -26. 93 57 -22.1568 -14.5494 -25.9279 -13.5243 -17.4044 
0.0074 MASS o. 0074 0.2500 MASS 0.0066 0.0083 o. 2001 MASS 0.0044 

88 MG 28 MG 29 Al 29 Al 30 Al 31 Sl 31 SI 32 p 34 p 35 AR 40 
-15.0200 UNKNOWN -18.2180 -17.1500 UNKNOWN -22.9620 -24.0900 -24.8300 UNKNOWN -35.0383 

-25.3576 -18.9178 -17.0867 -11.5805 -8.4038 -4.7469 -14.?076 -3.1807 -0.3299 -6.8536 
0.0045 0.0056 o. 0045 0.0055 0.0073 0.0055 0.0056 0.0048 0.0055 o. 0048 

810 MG 26 MG 27 AL 27 AL 28 Al 29 Sl 29 Sl 30 p 32 p 33 AR· 38 
-16.2142 -14. 5~26 -17.1961 -16.8554 -18.2180 -21.8936 -24.4394 -24.3027 -26.3346 -34.7182 

-24.9966 -13.9016 -18.6875 -7.8553 -6.3819 ~1.7660 -13. 868c; 0.3387 1.0227 -7.2364 I-' 
--.J 

0.0045 o. 0045 0.0047 0.0045 o.ooss 0.0050 0.0055 0.0045 0.0047 0.0043 0 

Bll MG 25 MG 26 Al 26 Al 27 Al 28 SI 28 Sl 29 p 31 p 32 AR 37 
I-' 

-13.1907 -16.2142 -12.2108 -11.1961 -16.8554 -21.4899 -21.8936 - 24.43?6 -24.3027 -30.9509 
w 
Cl'. 



17 CL 37 MASS .E~CESS -31.7648 +I- 0.0011 MEV I-' 

*********** 
-.J 

0 

----------------------------------------------------------~-----------~-------------------------------------------- I-' 

INCOMlNG GAMMA N p 0 T HE3 HE4 LI6 LT7 Cl2 
-----------------------------------------------~-------------------------------------------------------------------

w 
-.J 

OUTGOING 
6.1096 10.2424 14.6091 lB. 2234 16.6998 ~.2124 20.7195 24.6021 16.1917 
0.0081 o. 0027 0.0061 o. 0014 o. 0016 0.0037 0.0042 0.0044 0.0025 

GAMMA CL 37 CL 38 ~R 38 AR 39 AR 40 K 40 K 41 CA 43 CA 44 v 49 
- 2CJ. 8030 -34.71 82 -33.2380 -35.0383 -33.5333 -35.5524 - 38.3<159 -41.4596 -47.9565 

-10.3166 -1.59 63 8.0179 a. 3511 8.8984 -3.8782 12.7<!19 13.4670 4.6338 
0.0042 o. 0017 0.0027 0.0061 0.0028 0.0017 o. 0038 0.0042 0.0036 

N CL 36 CL 37 AR 3 7 AR 38 AR 39 K 39 K 40 CA 42 CA 43 v 48 
-29.5196 -3 c. 95 09 -34.7182 -33.2380 -33.80 33 -33.5333 -38.5397 -38.3959 -44.4700 

-8.3988 -3.982 4 3.8851 5.6962 9.1155 -1.5907 10.0506 12.4325 9.4293 
0.0081 0.0700 o.oOR1 0.0180 0 .oo 61 0.0014 0.0121 o. 0111 0. 0023 

p s 36 s 37 CL 37 CL 38 Cl 39 AR 39 AR 40 K 42 K 43 T[ 48 
-30.6550 -27.0000 -29.8030 -29.8000 -33.2380 -35.0383 -35.0160 -36.57<10 -48.4831 

-16.0536 -6.1743 -e. 0921 -0.1478 4. 7488 -9.2360 4.7401 5.0226 0.0259 
0.0016 o. COB! o. 0042 0.0081 o.oo 27 0.0061 0.0038 o. 0121 0.0027 

0 s 35 s 36 CL 36 CL 37 CL 38 AR 38 AR 39 K 41 K 42 TI 47 
-28.8471 -30.~550 -2 <:1. 5196 -29.8030 -34.7182 -33.2380 -35.5524 -35.0160 -44.9266 I 

-.J 

? 
-16.7812 -9.7962 -10.4113 -4.0592 -o. 8325 -9.5718 0.9069 3. 7450 -2.5921 

0.0029 0.0016 o. 0016 0.0043 o.oo 17 0.0028 0.0020 0.0038 0.0026 
T s 34 s 35 . CL 3 5 CL 36 CL 37 AR 37 AR 38 K 40 K 41 TI 46 

-29. 9335 -28.8471 -29.0145 -2!}.5196 -30.9509 -34.7182 -33.5333 -35.5524 -44.1226 

-21.8661 -10.5600 -2.9052 -4.7462 -14.4684 2.4306 1. 2786 -4.9404 
0.2000 MASS o. 0016 0.0081 o. 0700 0.0081 .0.0018 o. 005 i 0.0039 

HE3 p 34 p 35 s 35 s 36 s 37 CL 37 CL 38 AR 40 AR 41 sc 46 
-24.8300 UNKNOWN -28.8471 -30.6550 -27.0000 -29.8030 -35.0383 -33.0674 -41.7557 

-7.8549 -1.2681 3. 03 29 7. 7935 11.4154 10.2614 13.1369 15.75fll 6.8710 
0.0036 c. 2000 o. 0029 0.0017 0.0081 0.0043 0.0062 0.0018 0.0033 

HE4 p 33 p 34 s 34 s 35 s 36 Cl 36 CL 37 AR 39 AR 40 sc 45 
-26.3346 -24.8300 -29.93 35 -28.8471 -30.6550 -29.5196 -33.2380 -3'5. 0383 -41.0606 

-24.9254 -16.9889 -16. 0613 -9.6445 -4.4796 -9.9807 -17.9238 -4.3237 0.2625 -13.18<10 
o.oo44 0.0047 o. 0042 0.0050 o. 00'50 0.0073 0.0043 0.0045 0.0050 0.0090 

I-!E6 p 31 p 32 s 32 s 33 s 34 CL 34 Cl 35 AR 37 AR 38 sc 43 
-24.4376 -24.3027 -26. 0127 -26.5826 -29.9335 -24.4510. -29.0145 -30.9'509 -34.7182 -36.1740 

-22.8912 -13. 6<>1 a -14. 2615 -6.3827 -6.0733 '-0.9884 -14.'5813 -1.1429 -7.4573 
0.0052 O.C072 o. 0026 0.0037 o. 2000 0.0031 0.0020 0.0082 0.0042 

LII': SI 31 SI 32 p 32 p 33 p 34 s 34 s 35 CL 37 CL 38 CA 43 
-22.9620 -24.0900 -24.3027 -26.3346 -24.8300 -29.9335 -28.8471 -29.8030 -38.3959 



----------------------------------------------------------------------------~-----------------~--------------------
INCOMING GAMMA N p 0 T HE3 HE4 ll6 LT7 Cl2 
-------------------------------------------------------------------------------------------------------------------
OUTGOING 

-22.2327 -15.6387 -14.9455. -CJ.2335 -5.3876 -5.1582 -14. :n 38 -3.0641 -8.1324 
0.0040 o.oo52 o. 0021 0.0026 o. 0037 0 .oo 32 o. 0031 0.0045 o.oo38 

ll7 Sl 30 Sl 31 p 31 p 32 p 33 s 33 s 34 CL 36 CL 37 CA 42 
-24.4394 -22.9620 -24.43 76 -24.3027 -26.3346 -26.5826 -2CJ.933'5 -zq.s1q6 -38.5397 

-30.8174 -20.2002 -25.2250 -15.1375 -13.4583 -11.7670 -23.7()36 -CJ.6081 -8.2841 -17.5860 
0.0041 0.0041 o. 0072 0.0023 0.0028 o.oo 21 0.0034 0.0025 0.0046 0.0044 

l 18 SI 2q Sl 30 p 30 p 31 p 32 s 32 s 33 CL 35 CL 36 CA 41 
-21.8936 -24.4394 -20.1970 -24.4376 -24.3027 -26.0127 -26.5826 -29.0145 -2G.5196 -35.1250 

-35.2399 -26.7648 -32.4958 -23.3969 -11.3423 -22.8065 -28.2CJ23 -18.1CJ04 -12.8080 -21.8822 
0.0202 o. 0204 o. 02 09 0.0212 0.0201 o.o22CJ 0.0201 0.0209 0.0201 0.0203 

uq Sl 28 Sl 29 p 29 p 30 p 31 s 31 s 32 Cl 34 CL 35 CA 40 
-21.4899 -21.8936 -16. q450 -20.1970 -24.4376 -18.9q2o -26.0127 -24.4510 -29.0145 -34.8476 

-30.3837 -17.2827 -10.3078 -6.2678 -20.2789 -2.7903 -5.6264 -12.5177 
0.2500 MASS o. 0052 0.0072 MASS 0.0037 0.2000 0.0082 0.0700 0.0121 

BE7 AL 30 Al 31 Sl 31 Sl 32 St 33 p 13 p 34 s 36 s 37 K 42 
-17. 1500 UNKNOWN -22.9620 -24.0900 UNKNOWN -26.3346 -24.8300 -30.6550 -27.0000 -35.0160 

I 
-J 

-26.259q -16.825q -13.q327 -5.5400 -5.2034 -3.7464 
'I' 

-16.3878 0.9066 0.6391 -9.5820 
0.0040 0.0062 o. 0040 0.0040 0.0052 0.0020 0.0026 0.0032 0.0022 0.0019 

BE9 AL 28 AL 2q SI 29 SI 30 Sl 31 p 31 p 32 s 34 s 35 K 40 
-16.8554 -18.2180 -21.8936 -24.4394 -22.9620 -24.4376 -24.3027 -29.9335 -2 B. 84 71 -33.5333 

-27.1757 -19.4450 -15.5929 -CJ.3423 -4.9825 -q.2435 -17.5094 -3.7008 0.4690 -10.5685 
0.0030 0.0044 o. 0037 0.0044 0.0044 0.0074 0.0029 0.0039 0.0038 0.0036 

B E10 AL 27 AL 28 St 28 Sl 29 SI 30 p 30 p 31 s 33 s 34 K 39 
-11.1961 -16.8554 -21.4899 -21.8936 -24.4394 -20.1CJ70 -24.4376 - 26.5826 -29.9335 -33.8033 

-30. 24 89 -15.6666 -21.6205 
MASS MASS o. 2500 MASS MASS 0.0072 MASS MASS MASS o. 0052 

88 MG 29 MG 30 AL 30 Al 31 Al 32 SI 32 SI 33 p 35 p 36 AR 41 
UNKNOWN UNKNOWN -17.1500 UNKNOWN UNKNOWN -24.0900 UNKNOWN UNKNOWN UNKNOWN -33.0674 

-29.2344 -20.7256 -1q.6726 -12.4631 -11.7170 -:4.4463 -18.4302 -3.3q40 -4.0797 -10.5790 
0.0040 0.0061 o. 0039 0.0061 0.2500 o.oo 39 o. 0052 0.0038 0.2000 0.0061 

810 MG 27 MG 28 AL 2 8 Al 29 Al 30 SI 30 St 31 p 33 p 34 AR· 3q 
-14.5826 -15.0200 -16.85 54 -18.2180 -17.1500 -24.4394 -22.9620 -26.3346 -24.8300 -33.2380 

-24.2183 -17.7784 -15. <;4 74 -10.4412 -7.2645 -3.6075 -13.5683 -2.0414 o.8oq4 -5.7143 .1::; 
0.0021 o. 0040 o. 0021 0.0039 0.0061 0.0039. 0.0039 0.0026 0.0038 o.oo:n 0 

Bll MG 26 MG 27 Al 27 Al 28 Al 29 St 29 St 30 p 32 p 33 AR 38 
I-' 
w 

-16.2142 -14.5826 -17.1961 -16.8554 -18.2180 -21.8<J36 -24.4394 -24.3027 -26.3346 -34.7182 -J 



18 AR 36 MASS EXCESS -30.2316 +I- 0.0023 MEV b; 
"********** 
-----------------------------------------------------------------------------------------~------------------------- ~ 
INCOMING GAMMA N p 0 T HB HE4 ll6 LI7 Cl2 w 

------------------------------------------------------------------------------------------------------------------- ()'\ 

OUTGOING 
8.7907 1. as 70 11.6903 18.5216 ll.9997 7.040a 15.965a 20.8497 12.8384 
0.0026 o. 0311 0.0103 0.0035 0.0231 O.ll040 0.0047 0.0084 0.2000 

GAMMA AR 3~ AR 37 K 37 K 38 K 39 CA 39 CA 40 sc 42 sc 43 CR 48 
-30.9509 -24.7996 -28.7860 -33.8033 -27.3000 -34.a476 -32.1090 -36.1740 -43.0700 

-15.2520 -14. 2a40 -0.3675 5.4329 -1.6a17 -8.57a3 4.4154 a. 7133 
0.0162 1. 0000 0.0311 0.0103 1.oooo 0.0231 0.0113 0.0047 MASS 

N AR 35 AR 36 K 36 K 37 K 38 CA 3a CA 39 sc 41 sc 42 CR 47 
-23.0510 -16.7300 -24.79% -28.7860 -21.6900 -27.3000 -28.6300 -32.1090 UNKNOWN 

-a. 5061 0.0704 6.5662 12.1476 6.1967 -1.2925 11.6928 1'5.9264 4.4894 
0.0026 0.0047 0.0026 o. 0034 o.o1 03 0.0035 0.0047 0.0043 0.0083 

p CL 35 CL 36 AR 36 AR 37 AR 38 K 38 K 39 CA 41 CA 42 v 47 
-29.0145 - 2G. 5196 -30.9509 -34.7182 -28.78 60 -33.8033 -35.1250 -3a.5397 -42.0100 

-18.9165 -6.2a16 -13. 02 75 2.5333 -3.6366 -12.156a 5.5685 6. 6648 -6.2 985 
0.0064 0.0026 o. 0162 0 .oo 27 0.0311 0.0103 0.0041 0.0047 0.0038 

0 CL 34 CL 35 AR 35 AR 36 AR 37 K 37 K 3a CA 40 CA 41 v 46 
-24.4510 -29.0145 -23.0510 -30.9509 -24.7996 -28.7860 -34.8476 -35.1?50 -37.0690 I 

-:I 
[\) 
I 

-24.1676 -12.6591 -19.8426 -8.9946 -13.52 02 -17.9572 -3 .. 7931 4. 5733 
0.0122 0.0064 1. 0000 0.0162 1.0000 0.0311 0.0231 0.0041 MASS 

T CL 33 Cl 34 AR 34 AR 35 AR 36 K 36 K 37 CA 39 CA 40 v 45 
-21.0140 -24.4510 -18.05 00 -23.0510 -16.1300 -24.7996 -27.3000 -34.8476 UNKNOWN 

-18.5803 -7.1580 -13.42 30 -3.0125 -0.6934 -11.7a13 2.728a 3.2777 -6.1609 
0.0036 0.0036 o. 0064 0.0026 0.0047 0.0027 0.0036 0.0028 0.0053 

HE3 s 33 s 34 Cl 34 Cl 35 Cl 36 AR 36 AR 37 K 39 K 40 Tl 45 
-26.5a26 -29.CJ335 -24.4510 -29.0145 -2 CJ. 5196 -30.950<; -33.8033 -33.5333 -39.0020 

-6.6436 1.9977 -4.3534 4.9306 11.3081 5. 32 60 10.2la1 16.0543 5.0017 
0.0025 o. 0036 o. 0122 0.0064 0.0026 0.0162 0.0103 0.0037 0.0122 

HE4 s 32 s 33 Cl 33 Cl 34 Cl 35 AR 35 AR 36 K 3a K 39 Tl 44 
-26.0127 -26.5826 -21.0140 -24.4510 -29.0145 -23.0510 -28.7860 -33.8033 -37.6580 

-33.a728 -20.7664 -"21.8839 -11.8658 -23.2985 -27.3550 -17.0114 -a.t229 -24.4518 
0.0254 o. 011 9 MASS 0.3800 0.0129 0.2001 1.0000 1.0000 o. 0314 0.0157 

HE6 s 30 s 31 Cl 31 Cl 32 Cl 33 AR 33 AR 34 K 36 K 37 TI 42 
-13.9570 -1a.<;920 UNKNOWN -12.8100 -21.0140 -9.6000 -18.0500 -16.7300 -24.7996 -23.3780 

-24.1230 -11.8110 -18. C390 -5.1714 -2.7874 -8.3747 -17.4442 1.5382 -12.2110 
0.0074 0.0029 o. 0113 0.0027 0.0038 o.ot23 0.0065 0.0031 0.0047 

ll6 p 30 p 31 s 31 s 32 s 33 Cl 33 Cl 34 AR 36 AR 37 sc 42 
-20.1970 -24.4376 -18.9920 -26.0127 -26.5826 -21.0140 -24.4510 -30.9509 -32.10QO 



.. 



18 AR 38 MASS EXCESS -34.7182 +I- 0.0025 MEV 1-' 

~*~******** 
co 

--------------------------------------------------------------~~----~-------------~--~-------~--------------------- ii 
IN COM lNG GAMMA N p 0 T HE3 HE4 ll6 U7 C12 w co -------------------------------------------------------------------------------------------------------------------
OUTGOING 

6.5912 6.3741 11.9510 15.7841 15.3381 6.2463 17.1832 21.24'H 15.5308 
0.0065 o. 0036 0.0028 o. 0043 0.0047 0.0043 0.0066 0.0041 0.0043 

GAMMA AR 38 AR 39 K 39 K 40 K 41 CA 41 CA 42 sc 44 sc 45 CR 50 
-~~.2380 -33.8033 -33.5333 -35.5524 -35.1250 -38.5397 -37.8130 -41.0606 -50.2490 

-11.8387 -6.7146 4.1496 5.6936 6.9893 -5.239<} 7.4728 9. 9307 2.6004 
0.0028 o. 0103 0.0036 o. 0028 0.0041 0.0047 0.0085 0.0066 O.Oll3 

N AR 37 AR 38 K 38 K 39 K 40 CA 40 CA 41 sc 43 sc 44 CR 49 
-30.9509 -28.7860 -33.8033 -33.5333 -34.84 76 -35.1250 -36.1740 -37.8130 -45.3900 

-10.2424 -4.1328 4.3667 7.9811 6.4574 -4.0300 10.4771 14.3597 5.9493 
0.0027 0.0084 0.0065 o. 00 26 0.0028 0.0043 0.0048 0.0049 0.0033 

p CL 37 CL 38 AR 38 AR 39 AR .40 K 40 K 41 CA 43 CA 44 v 49 
-31.7648 -29. 803 0 -33•2380 -35.0383 -33.53 33 -35.5524 -38.395<} -41.45CI6 -47.9565 

-18.3345 -8.0179 -9.6142 0.3338 0.8805 -11.8961 4. 7740 5.44•H -3.3841 
0.0048 0.0027 o. 0028 0.0065 0.0036 0.0028 0. 0044 0.0048 0.0042 

0 CL 36 CL 37 AR 3 7 AR 38 AR 39 K 39 K 40 CA 42 CA 43 v 48 
-29.51CI6 -:n.H:48 -3C.9509 -33.2380 -33.80 33 -33.5333 -38.5397 -38.3959 -44.4700 I 

---'l 
.j:o-
I 

-20.6537 -12. 0771' -12.1476 -5.5813 -5.9508 -13.4401 -0.4548 3.7789 -7.6581 
0.0028 o. 0048 o. 0034 0.0028 0.0103 0.0036 0.0048 0.0044 0.0084 

T CL 35 CL 36 AR 36 AR 37 AR 38 K 38 K 39 CA 41 CA 42 v 47 
-29.0145 -·2'l.5196 -30.2316 -30.9509 -28.7860 -33.8033 -35.1250 -38.53CI7 -42.0100 

-20.8024 -1C.'l231 -12.8410 -4.7488 -4.8966 -13.9868 -0.0087 0.2738 -4.7229 
0.0028 0.0084 o. 0048 0.(1027 0.0084 0.0065 0.0044 o. 0123 0.0035 

HE3 s 35 s 36 CL 36 CL 37 CL 38 AR 38 AR 39 K 41 K 42 TI 47 
-28.8471 -30.6550 -2 9. 51 CJ6 -31.7648 -2CI.8030 -33.2380 -35.5524 -35.0160 -44.CI266 

; 

-7.2095 -0.2244 -0.83<:)5 5.5126 9. 5718 e. 7393 10.4787 13.3168 6.9797 
o. 0037 O. 002 B o. 0028 0.0048 0.0028 0.0029 0.0030 0.0045 0.0034 

HE4 s 34 s 35 Cl 35 Cl 36 CL 37 AR 37 AR 38 K 40 K 41 Tl 46 
-29.9335 -28.8471 -29. 0145 -29.5196 -31.7648 -30.9509 -:B.5333 -35.5524 -44.1226 

- u. 3037 -17.6624 -24.0134 -14.7295 -8.3520 -14.3341 -1CI.6600 -9.4420 -3.6058 -14.6584 
0.0048 0.0055 o. 0129 0.0076 0.0049 0.0167 0.0053 0.0111 o. 0055 0.0129 

HE6 s 32 s 33 CL 33 CL 34 CL 35 AR 35 AR 36 K 38 K 39 TI 44 
-26.0127 -26.5826 -21. 0140 -24.4510 -29.0145 -23.0510 -30.2316 -28.7860 -33.8033 -37.6580 

-24.5039 -14.4006 -14.9350 -5.7372 -5.0095 -4.8608 -16.8622 -0.6613 -10.9936 
0.0034 o.oo44 o. 0039 0.0038 0.0030 0.0030 0.0049 0.0067 0.0066 

LI6 p 32 p 33 s 33 s 34 s 35 CL 35 CL 36 AR 38 AR 39 sc 44 
-24.3027 -26.3346 -26.5826 -29.9335 -28.8471 -29.0145 -29.5196 -33.2380 -37.8130 



-------------------------------------------------------------------------------------------------------------------
INCOMING GAMMA N p 0 T HE3 HE4 lt6 ll7 Cl2 
-------------------------------------------------------------------------------------------------------------------
OUTGOING 

-25.1879 -17.'2514 -16.3238 -9.9070 -4.7420 -10.2432 -18.1862 -4. 5A62 -13.4515 
0.0031 o. 0034 o. 0029 0.0039 o. 0038 0.0066 0.0030 0.0032 0.0085 

Ll7 p 31 p 32 s 32 s 33 s 34 Cl 34 CL 35 AR 37 AR 38 sc 43 
-24.4376 -24.3021 -26. 0127 -26.5826 -29.9335 -24.4510 -29.0145 -30.9509 -36.1740 

-35.4674 -23.1554 -29.3834 -16.5158 -14.1318 -19.7191 -28.7886 -11.3444 -9.8062 -23.5554 
0.0076 o. 0032 o. 0114 0.0031 0.0040 0.0124 0.0067 0.0039 0.0034 0.0049 

LIS p 30 p 31 s 31. s 32 s 33 CL 33 Cl 34 AR 36 AR 37 sc 42 
-20.1970 -24.4376 -18.9920 -26.0127 -26.5826 -21.0140 -24.4510 -30.2316 -30.9509 -32.1090 

-42.7382 -31.4148 -38.4372 -27.5553 -18.7206 -31.9419 -36.2444 -22.5438 -14.5443 -.31.0532 
o. 0210 0.0?.13 o. 0321 0.0230 0.0202 o. 380 5 0.0235 0.0258 0.0203 0.0230 

Ll9 p 29 p 30 s 30 s 31 s 32 CL 32 CL 33 AR 35 AR 36 sc 41 
-16.9450 -20.1970 -13.95 70 -18.9920 -26.0127 -12.8100 -21.0140 -23.0510 -30.2316 -28.6300 

-27.5251 -18.3257 -18. 8954 -11.0166 -1 o. 7011 -5.62 23 -19.2152 -4.6339 -5.7768 -12.0912 
0.0057 0.0075 o. 0034 0.0044 0.2000 0.0038 0.0030 0.0031 0.0085 0.0048 

8E7 SI 31 Sl 32 p 32 p 33 p 34 s 34 s 35 CL 37 CL 38 CA 43 
-22.9620 -24.0900 -24.3027 -26.3346 -24.8300 -29.9335 -28.8471 -31.7648 -29.8030 -38.3959 

I 
--.j 
VI 

I 
-24.1751 -13.5579 -18.5827 -8.4952 -6.8161 -5.1247 -17.0613 -2.9658 -1.6418 -10.9437 

0.0046 0.0046 o. 0075 0.0030 0.0034 0.0028 0.0039 0.0031 o.oo5o 0.0048 
BE9 SI 29 Sl 30 p 30 p 31 p 32 s 32 s 33 CL 35 CL 36 CA 41 

-21.8936 -24.4394 -2 0.1970 -24.4376 -24.3027 -26.0127 -26.5826 -29.0145 -2CJ.5196 -35.1250 

\ 

-2 5. 8353 -17.3602 -23.0912 -13.9923 -7.9376 -13.4019 -18.8877 -8.7858 -3.4034 -12.4776 
0.0044 o. 0050 o. 0069 0.0078 0.0036 0.0115 0.0035 0.0069 o. 003 7 0.0046 

BE10 SI 28 Sl 29 p 29 p 30 p 31 s 31 s 32 CL 34 Cl 35 CA 40 
-21.4899 -21.8936 -16.9450 -20.1970 -24.4376 -18.9920 -26.0127 -24.4510 .-29.0145 -34.8476 

-40.4913 -27.3903 -20.4154 -16.3754 -30.3865 -12.8979 -15.7340 -22.6253 
0.2500 MASS 0.0058 0.0076 MASS 0.0045 0.2000 0.0086 0.0701 0.0123 

88 Al 30 Al 31 Sl 31 SI 32 SI 33 p 33 p 34 s 36 s 37 K 42 
-17.1500 UNKNOWN -22.9620 -24.0900 UNKNOWN -26.3346 -24.8300 -30.6550 -27.0000 -35.0160 

-29.9150 -20.4810 -17.5878 -9.1951 -8.8585 -7.4015 -20.0429 -2.7485 -3.0160 -13.237]__.---
0.0045 o. 0065 o. 0045 0.0045 0.0056 0.0029 0.0033 0.0039 0.0030 0.0028 

810 Al 28 Al 29 Sl 29 SI 30 SI 31 p 31 p 32 s 34 s 35 K 40 
-16.8554 -18.2180 -21.8936 -24.4394 -22.9620 -24.4376 -24.3027 -29.9335 -28.8411 -3'3.5333 

-26.1898 -18.4590 -14.6070 -8.3564 -3.9965 -8.2575 -16.5235 -2.1149 1.4549 -9.5826 b', 
0.0031 o. 0045 o. 0038 0.0045 0.0045 0.0074 o. 0029 0.0039 o.C039 0.0036 ~ 

Bll Al 27 Al 28 Sl 28 Sl 29 Sl 30 p 30 p 31 s 33 s 34 K 39 w 
-17.1961 -16.8554 -21.4899 -21.8936 -24.4394 -20.1970 -24.4376 -26.5826 -29.9335 -33.8033 (XJ 



18 AR 40 MASS E lCCESS -35.0383 +1- o.ooo8 MEV tx, 
*********** 
-------------------------~-----------------------------------------------------------------------------------------

i'; 
INCOMING GAMMA N p 0 T HE3 HE4 li6 ll7 Cl2 -!="" 

----------·--------------------------------------------------------------------------------------------~------------
0 

OUTGO lNG 
6.1005 7. 8031 13.1136 16.4906 18.2889 8.8461 20.8058 24.1<)53 20.3724 
o. 0050 o. 0036 0.0120 o. 0110 0.0040 0.0042 0.0039 0.0035 0.0031 

GAMMA AR 40 AR 41 K 41 K 42 K 43 CA 43 CA 44 sc 46 sc 47 CR 52 
-33.0l:74 -35.55 24 -35.0160 -36.5790 -38.3959 -41.45<)6 -41.7557 -44.3263 -55.4107 

-9.8717 -2. 28 74 5.5786 6.8562 10.3613 -2.28<)1 12.0393 13.5533 8.3375 
o. 0061 o. 00 14 0.0036 o. 0120 0.0036 0.0040 0.0034 0.0039 0.0027 

N AR 39 AR 40 K · 40 K 41 K 42 CA 42 CA 43 sc 45 sc 46 CR 51 
-33. 2380 -33.5333 -35.5524 -35.0160 -38.5397 -38.395<) -41.0606 -41.7557 -51.4472 

-12.5273 - t.1558 3.8760 7.0427 7.6200 -3.3235 12.56<)6 15.7180 9.8716 
0.0180 0.5000 0.0050 0.0400 0.0120 o. 0110 0.0038 0.0091 ' 0.0025 

p Cl 39 Cl 40 AR 40 AR 41 AR 42 K 42 K 43 CA 45 CA 46 v 51 
-29.8000 -27.5000 -33.0674 -34.4200 -35~0160 -36.5790 -40.8085 -43. 13 80 -52.1989 

-18.3712 -10.3028 -7.64 72 -0.1569 2. 3095 -10.7335 7.3738 7.5416 1.0416 
o.ooeo 0. C1 8 0 o. 0061 o.ooso 0.0036 0.0120 0.0043 0.0039 0.0033 

0 CL 38 CL 39 AR 3<1 AR 40 AR 41 K 41 K 42 CA 44 CA 45 v 50 
-29. 8030 -29.8000 -33.23 80 -33.0674 -35.55 24 -35.0160 -41.4596 -40.8085 -49.2158 I 

--J 
0\ 
I 

-18.2234 -12.1138 -7. <18 11 -3.6143 -1.5236 -12.0111 2.4%0 6.3787 -2.0317 
0.0014 0.0080 o. 0026 0.0061 0.0015 0.0036 0.0041 0.0043 0.0024 

T CL 37 Cl 38 AR 38 AR 39 AR 40 K 40 K 41 CA 43 CA 44 v 49 
-!1.7648 -2CJ. 8030 -34.7182 -33.2380 -33.53 33 -35.5524 -38.3959 -41.4596 -47.9565 

-22.9696 -1'5.0<)82 -12.8776 -7.0337 -7.5197 -14.4775 0.6978 1.1477 -1.4119 
0.0700 0.1500 o. coso 0.0180 0.5000 0.0050 0. 0111 0.2000 0.0022 

HE3 s 37 s 38 CL 38 CL 39 CL 40 AR 40 .AR 41 K 43 K 44 TI 49 
-27.0000 -26.8000 -29. 8030 -29.8000 -27.5000 -33.0674 -36.5790 -36.2100 -4A.5577 

-6.8080 -2.3916 1. 5907 5.475<1 7.2869 10.7063 11.6414 14.0233 11.0201 
o •. oo8o 0.'0700 o. 0014 0.0081 0.0180 0.0061 0.0121 o. 0111 0.0022 

HE4 s 36 s 37 Cl 3 7 Cl 38 Cl 39 AR 39 AR 40 K 42 K 43 TI 48 
-30~6550 -27.0000 -31.76 48 -29.8030 -29.8000 -33.23 80 -35.0160 -36.5790 -48.4831 

-22.7030 -15.7180 -16.3330 -9.9810 -5.9218 -6.7543 -15.493 5 -5.0148 -2.1768 -8.5139 
0.0049 0.0043 o. 0043 0.0058 0.0042 0.0043 0.0048 0.0044 0.0055 o. 004 7 

HE6 s 34 s 35 CL 3 5 CL 36 Cl 37 AR 37 AR 38 K· 40 K 41 TI 46 
-29.9335 -28.8471 -29.0145 -29.5196 -31.7648 -30.9509 -34.7182 -33.5333 -35.5524 -44.1226 

-24.291:7 -12.9906 -5.3358 -7.1767 -2.4306 -16.898<) -1.1520 -7.3710 
0.2000 MASS o. 00 18 0.0081 0.0700 0 .oo 18 0.0081 0.0052 0.0039 

L 16 p 34 p 35 s 35 s 36 s 37 Cl 37 CL 38 AR 40 AR 41 sc 46 
-24.8300 UNKNOWN -28. 84 71 -30.6550 -27.0000 -31.7648 -29.8030 -33.0674 -41.7557 

.. ( 



(~ ) \ 

-------------------------------------------------------------------------------------------------------------------
INCOMING GAMMA N p 0 T HE3 HE4 LI6 ll7 Cl2 . . 
------------------------------------------------------~------------------------------------------------------------
OUTGOING 

-23.l:ll0 -17.0442 -12.7231 -7.9626 -4.3406 -5.4947 -1'5.75l:O -2.l:192 -8.8850 
0.0037 o. 2000 o. 0030 0.0018 0.0081 0.0043 0.0018 0.0062 0.0034 

Ll7 p 33 p 34 s 34 s 35 s 36 CL 36 Cl 37 AR 3<l AR 40 sc 45 
-26.3346 -24.8300 -29. <l335 -28.8471 -30.6550 -29.5196 -31•7648 -33.2380 -41.0606 

-31.6818 -21.5785 -22. 1129 -12.9151 -12.1874 -12.0387 -24.0401 -7.1779 -7.83<)2 -18.1715 
0.0027 o. 0038 o. 0033 0.0032 0.0021 o. 00 21 0.0045 0.0032 0.0063 0.0062 

LIB p 32 p 33 s 33 s 34 s 35 Ct 35 Cl 36 AR 38 AR 3<) sc 44 
-24.3027 -26.3346 -26.5826 -29.9335 -28.8471 -29.0145 -29.519-6 -34.7182 -33.2380 -37.8130 

-35.5657 -27.6292 -26.7016 -20.2848 -15.1198 -20.6210 -28.5640 -14.9640 -10.3178 -23.8293 
0.0201 0.0201 o. 02 00 0.0202 0.0202 0.0209 0.0201 0.0201 o. 02 02 0.0216 

LI<l p 31 p 32 s 32 s 33 s 34 CL 34 CL 35 AR 37 AR 38 sc 43 
-24.4376 -24.3027 -26.0127 -26.5826 -29.9335 -24.4510 -29.0145 -30.9509 -34.7182 -36.1740 

-1 e. 6882 -5.2209 -21.3824 -6•9188 -8.3<l99 -9.9987 
MASS MASS o. 2000 MASS MASS 0.0081 0.0700 0.0181 0.5000 0.0038 

BE7 Sl 33 Sl 34 p 34 p 35 p 36 s 36 s 37 Cl 39 CL 40 CA 45 
UNKNOWN UNKNOWN -24.8300 UNKNOWN UNKNOWN -30.6550 -27.0000 -29.8000 -27.5000 -40.8085 

I 
--< --< 

-23.4268 -14.2274 -14.7<l71 -6.9183 -6.6089 -1.5240 -15.116<l -0.5356 -1.6785 -7.9929 
I 

o. 0051 o. 0071 o. 0024 0.0036 0.2000 0.0030 0.0017 0.0020 0.0082 0.0041 
8E9 SI 31 Sl 32 p 32 p 33 p 34 s 34 s 35 Cl 37 Cl 38 CA 43 

-22.9620 -24.0900 -24.3027 -26.3346 -24.8300 -29.9335 -2.8. 8471 -31.7648 -29.8030 -38.3959 

-2~.2059 -16.6119 -15.<l187 -10.2067 -6.3607 -6.1314 -15.2870 -4.0373 -0.9732 -9.1056 
0.0044 o. 0055 o. 0027 0.0031 0.0041 0.0037 0.0036 o.oo48 o. 0028 0.0042 

BElO SI 30 SI 31 p 31 p 32 p 33 s 33 s 34 Cl 36 Cl 37 CA 42 
-24.4394 -2 2. 962 0 -24.43 76 -24.3027 -26.3346 -26.5826 -29.9335 -29.5196 -31.7648 -38.5397 

-17.0730 -21.7514 
MASS MASS MASS MASS MASS MASS MASS 0.1500 MASS 0.2000 

88 Al 32 Al 33 SI 33 Sl 34 Sl 35 p 35 p 36 s 38 s 39 K 44 
UNKNOWN UNKNOWN UNKNOWN UNKNOWN UNKNOWN UNKNOWN UNKNOWN -26.8000 UNKNOWN -36.2100 

-29.9405 -16.8395 -9.8646 -5.8246 -19.8357 -2.3471 -5.1832 -12.0745 
0.2500 MASS o. 0051 0.0071 MASS o.oo 35 0.2000 0.0081 0.0700 0.0120 

810 Al 30 Al 31 SI 31 SI 32 SI 33 p 33 p 34 s 36 s 37 K · 42 
-17.1500 UNKNOWN -22.9620 -24.0900 UNKNOWN -26.3346 -24.8300 -30.6550 -27.0000 -35.0160 

-25.4880 -Ie.4845 -11.9776 -7.6081 -4.6660 -4.4719 -14.9466 ..;.0.7705 1.8563 -8.1536 t; 
0.0061 0.2500 o. 0038 0.0051 0.0071 0.0023 0.0035 0.0018 0.0081 0.0036 ~ 811 Al 29 Al 30 SI 30 St 31 St 32 p 32 P' 33 s 35 s 36 K 41 

-18.2180 -17.1500 -24.43 94 -22.9620 -24.0900 -24.3027 -26.3346 -28.8471 -30.6550 -35.5524 
+o-
0 



1Cj K 3<1 MASS E lCCESS -33. 8033 +I- 0.0026 MEV 
**•******** 
------------------------------------------------------------------------------------------~------------------------
INCOMING GAMMA N p D T HE3 HE4 Ll6 LI7 C12 
-----------------------------------------------------------~-------------------------------------------------------
OUTGOING 

GAMMA K 39 

-13.0887 
0.0103 

N K 38 
-28.7860 

-6.3741 
0.0036 

p AR 38 
-.34. 7182 

-15.9883 
0.0029 

D AR 37 
-30.9509 

-18.5216 
0.0035 

T AR 36 
-30.2316 

-1<:l.2150 
0.0049 

HE3 Cl 36 
-29.51<:l6 

-7.2135 
0.0029 

P.E4 Cl 35 
-29.0145 

-30.3815 
0.0129 

HE6 CL 33 
-21.0140 

-21.3091 
0.0040 

Ll6 s 33 
-26.5826 

. 
' 

7.8014 
o. 0029 
K 40 

-33.5333 

K 39 

0.2172 
0.0065 
AR 39 

- 33.2380 

-4.1496 
o. 0036 
AR 38 

-34.7182 

-<;. 7309 
o. 0029 
AR 37 

-3C. CJ50CJ 

-8.8CJ84 
o. 002 8 
Cl 37 

-31.7648 

1. 363 0 
O. OC4<:l 
Cl 36 

-2<;.5196 

-18.8791 
0.0077 
Cl 34 

-24.4510 

-<;.8868 
o. 003<; 
s 34 

-29.<:l335 

e. 3333 14.4576 19.6864 
0.0041 0.0048 0.0044 
CA 40 CA 41 CA 42 

-34. 84 76 -35.1250 -38.5397 

-7.2857 6.1088 8. 2002 
0.0231 0.0041 o. 0048 
CA. 3 9 CA 40 CA 41 

-27.3000 -34.8476 -35.1?.50 

5.5769 9.4101 
0.0029 O.OOA4 

K 3CJ K 40 K 41 
-33.5333 -35.5524 

-10.8642 1.5440 
o. 0103 o.oo2CJ 
K 38 K 39 K 40 

-28.7860 -33.5333 

-16.6647 -6.8313 
o. 0311 0.0103 
K 37 K 38 K 39 

-24. 7996 -28. 7·860 

-1 o. 494 7 -0.8805 -0.5467 
o. 0029 0.0036 0.0065 
AR 37 AR 38 AR 39 

-3C. CJ509 -34.7182 -33.2380 

1. 29 25 7.8588 13.4401 
o. 0035 0.0029 0.0036 
AR 36 AR 37 AR 38 

-30. 23 16 -30.9509 -34.7182 

-26. 06 25 -15.2146 -6. 219CJ 
1. 0000 0.0167 0.0053 
AR 34 AR 35 AR 36 

-18.05 00 -23.0510 -30.2316 

-16.1517 -'5.7413 -3.4221 
o. (066 0.0031 o. 0050 
Cl 34 CL 35 Cl 36 

-24.4510 -29.0145 -29.5196 

( _ ... 

13.2370 4. 7954 19.2871 25.2266 14.4567 
0.0048 o. 0084 0.0056 0.0036 0.0501 
sc 42 sc 43 TI 45 .TI 46 "1N 51 

-32.1090 -36.1140 -39.0020 -44.1226 -48.2600 

1.6866 -7.3410 9. 8717 12.0346 0.7433 
0.0113 0.0048 0.0123 0.0056 0.0056 
sc 41 sc 42 TI 44 TI 45 "1N 50 

-28.6300 -32.1090 -37.6580 -39.0020 -42.6180 

8.9641 -0.1278 10.80CJ1 14.8756 9.1567 
o. 0048 0.0044 0.0066 0.0042 0.0044 
CA 41 CA 42 sc 44 sc 45 CR 50 

-35.1250 -38. 53<:l7 -37.8130 -41.0606 -50.2490 

2.8397 -9.3895 3.3232 5. 7811 -1.5492 
0.0041 0.0048 0.0085 0.0066 0.0113 
CA 40 CA 41 sc 43 sc 44 CR 49 

-34.84 76 -35.1250 -36.1740 -37.8130 -45.3900 

-6.5219 -11.480<; -2.5558 2. 32 81 -5.6832 
0. 02 31 o. 0041 0.0049 0.0085 0.2000 
CA 39 CA 40 sc 42 sr: 43 CR 48 

-27.3000 -34.8476 -32.10<:l0 -36.1740 -43.0700 

-12.7766 3.8935 4.5686 -4.2646 
o.oo2c; 0.0045 0.0048 0.0043 

K 3<:l K 40 CA 42 CA 43 v 48 
-33.5333 -38.5397 -38.395<:l -44.4700 

7.48 93 12.<:l854 17.21<:l0 5. 7820 
0.0103 0.0049 0.0045 0.0084 
K 38 K 3<:l CA 41 CA 42 v 47 

-28.7860 -35.1250 -38.5397 -42.0100 

-19.7402 -24.1712 -10.0131 -1.6466 
1.0000 0.0314 0.0235 0.00'58 MASS 
K 36 K 37 CA 39 CA 40 v 45 

-16.7300 -24. 7996 -27.3000 -34. 84 76 UNKNOWN 

-2.7288 -14.5160 0.5489 -8.8897 
0.0036 0.0031 0.0033 0.0056 
AR 36 AR 37 K 39 I( 40 TI 45 

-30.2316 -30.950<; -33.5333 -39.0020 

I-' 

"' ~ 
w 

"' 

I 
-.1 
()) 
I 



,, ( -. 

-------------------------------------------------------------------------------------------------------------------
INCOMING GAMMA N p 0 T HB HE4 ll6 LI7 Cl2 
--------------------------------------------------------------------------------------------------------~----------
OUTGOING 

-22. t:91<; -14.0566 -20.4076 -11.1237 -4.7461 -10.7283 -16.0542 -5.83t:2 -11.0526 
0.0030 o. 0040 o. 0123 0.0066 o. 00 31 .0.0162 0.0037 0.0104 0.0123 

ll7 s 32 s 33 Cl 33 Cl 34 Cl 35 AR 35 AR 3t: K 38 I( 39 Tl 44 
-26.0127 -H. 5e26 -21. 0140 -7.4.4510 -29.0145 -23.0510 -30.2316 -28.7860 -37.6580 

-35.7575 -20.6654 -:34. 65 05 -20.5996 -15.3485 -21.7682 -29.2737 -15.8615 -11.0562 -25.4095 
o. 0114 o. 0031 c. 3800 0.0124 o. 0067 1.0000 0.0163 0.0312 o. 01 05 0.1500 

l I 8 s 31 s 32 Cl 32 Cl 33 Cl 34 AR 34 AR 35 K 37 K 38 TI 43 
-18.9920 -26.0127 -12.8100 -21.0140 -24.4510 -18.0500 -23.0510 -24.7996 -28.7860 -29.3400 

-44.8113 -31.7049 -32.8224 -22.8043 -34.2370 -38.2935 -27.9499 -19.0614 -35.3903 
0.0321 o. 0230 MASS 0.3805 0.0235 o. 2010 1.0002 1.0002 o. 0370 0.0251 

L19 s 30 s 31 Cl 31 Cl 32 Cl 33 AR 33 AR 34 K 36 K 37 TI 42 
-13.9570 -18.CJ920 UNKNOWN -12.8100 -21.0140 -9.6000 -18.0500 -16.7300 -24.7996 -23.3780 

-25.2695 -15.1662 -15.7006 -6.5028 -5.7751 -5.6264 -17.627e -0.7656 -1.4269 -11.7592 
0.0035 0.0044 o. 0040 0.0039 0.0031 0.0031 0.0050 o. 0039 0.0067 0.0066 

BE7 p 32 p 33 s 33 s 34 s 35 Cl 35 Cl 36 AR 38 AR 39 sc 44 
-24.3027 -26.3346 -26.5826 -29.9335 -28.8471 -29.0145 -2CJ.5196 -34.7182 -33.2380 -37.8130 

I 
C· --..:] 

-24.9568 -12.6448 -18.8728 -6.0052 -3.6212 -9.2085 -18.2780 -0.8338 0.7044 -13.0448 
'f' 

0.0075 o. 0031 o. 0113 0.0029 0.0039 0.0123 0.0066 0.0038 0.0032 0.0049 
8E9 p 30 p 31 s 31 s 32 s 33 Cl 33 CL 34 AR 36 AR 37 sc 42 

-20.1970 -24.4376 -18.9920 -26.0127 -26.5826 -21.0140 -24.4510 -30.2316 -3Q. 9509 -32.1090 

-2CJ.4653 -1e.141CJ -25.1643 -14.2824 -5.44 76 -18.6690 -22.'1715 -9.2709 -1.2714 -17.7803 
o. 0069 o. 0078 o. 02 52 0.0115 0.0035 o. 3800 0.0125 0.0164 0.0043 0.0115 

8El0 p 29 p 30 s 30 s 31 s 32 Cl 32 Cl 33 AR 35 AR 36 sc 41 
-lt:.9450 -20.1970 -13. 95 70 -18.9920 -26.0127 -12.8100 -21.0140 -23.0510 -30.2316 -28.6300 

-33.7644 -24.5650 -25.1347 -17.2559 -16.9464 -11.8616 -25.4545 -10.8732 -12.0161 -18.3305 
0.0058 0.0076 o. 0037 0.0045 o. 2000 o.oo4o 0.0033 0.0034 0.0086 0.0049 

88 SI 31 Sl 32 p \ 32 p 33 p 34 s 34 s 35 Cl 37 Cl 38 CA 43 
-22.9620 -24.0900 -24.3027 -26,.3346 -24.8300 -29.9335 -28.84 71 -31.7648 -29.8030 -38.3959 

-23.9619 -13.3447 -18.3695 -8.2820 -6.6028 -4.9115 -16.8481 -2.7526 -1.4286 -10.7305 
0.0045 0.0046 o. 0075 0.0030 0.0034 0.0028 0.0039 0.0031 0.0050 0.0048 

810 SI 29 SI 30 p 30 p 31 p 32 s 32 s 33 Cl 35 Cl 36 cA· 41 
-21.8936 -24.4394 -20.1970 -24.4376 -24.3027 -26.0127 -26.5826 -29.0145 -2<;.5196 -35.1250 

-20.9811 -12.5059 -18.2370 -9.1381 -3.0834 -8.5476 -14.0335 -3.<l316 1.4508 -7.6234 I-' 
0.0038 0.0045 o. 00 65 0.0075 0.0030 0.0113 0.0028 0.0066 0.0031 0.0041 \0 

811 SI 28 Sl 29 p 29 p 30 p 31 s 31 s 32 Cl 34 Cl 35 CA 40 "' 
-21.489<l -21. 8<l36 -16.9450 -20 o1 <l70 -24.4376 -18.9920 -26.0127 -24.4510 -29.0145 -34.8476 

w 
\0 



1<; K 40 MASS EXCESS -33.5333 +I- 0.0012 MEV 
*********** 
----------------------------------------------------------------------------~--------------------------------------
IN COM IN<: GAMMA N p D T HE3 HE4 ll6 ll7 C12 
------------------------------------------~----~---~----------------------------------------------------~----------
OUTGOING 

10. oc;o5 8. 88 07 18.1423 19.8125 
0.0037 o. 0042 0.0037 o. 0041 

GAMMA K 40 K 41 CA 41 CA 42 CA 43 
-35.5524 -35.1250 -38.53•H -38.3959 

-7.8014 o. 5319 6.6562 11.8849 
0.0029 o. 00 34 0.0042 0.0037 

N K 39 K 40 CA 40 CA 41 CA 42 
-33.8033 -34. 84 76 -35.1250 -38.5397 

-7.5843 2.2875 7.8660 9.1437 
o. 0061 o. 0014 o. 0037 0.0121 

p AR 39 AR 40 K 40 K 41 K 42 
-33.2380 -35.0383 -35.5524 -35.0160 

-11.9510 -5.3598 -5. 5769 3.8331 
0.0028 0.0061 0.0029 0.0037 

D AR 38 AR 39 K 39 K 40 K 41 
-34.7182 -33.2380 -33.8033 -35.5524 

-17.5323 -5.6936 -12.4083 -1.5440 
0.0018 0.0028 o. 0101 0.0029 

T AR 31 AR 38 K 38 K 39 K 40 
-30.950<; -34.7182 -2 8.7860 -33.8033 

-16.6998 -10.5902 -6. 45 74 -2.0907 1. 5236 
0.0016 0.0081 o. 0028 0.0061 0.0015 

HE3 Cl 37 Cl 38 AR 38 AR 39 AR 40 
-31.7648 -29.8030 -34.71 82 -33.2380 -35.03 83 

-6.4384 3.8782 2.2818 11.8961 12.2299 
0.0043 0.0017 o. 0018 0.0028 0.0061 

HE4 Cl 36 Cl 37 AR 37 AR 38 AR 39 
-29.5196 -31.7648 -3(.9509 -34.718 2 -33.2380 

-26.6805 -14.0456 -20.7915 -7.7640 -5.2306 
o. 0073 0.0043 o. 0165 0.0048 o. 0044 

HH Cl .34 Cl 35 AR 35 AR 36 AR 37 
-24.4510 -29.0145 -23. 05 10 =-30. 2 316 -30.9509 

-17.6882 -10.7032 -11.3182 -4.9662 -0.9069 
0.0032 o.o020 o. 0020 0.0044 0.0020 

ll6 s 34 s 35 CL 35 Cl 36 Cl 37 
-29.9335 -28.8471 -29. 0145 -29.5196 -31.7648 

17.5720 
0.0081 
sc 43 

-36.1740 

5.4356 
0 .oo 42 
sc 42 

-32.1090 

12.6488 
0.0037 
CA 42 

-38.5397 

3.3871 
0 .oo 42 
CA 41 

-35.1250 

1. 2957 
0.003" 
CA 40 

-34.8476 

K 40 

12.7166 
0.0029 
K 39 

-33 .so 33 

-11.4006 
0.0313 
K· 37 

-24.7996 

-1.7395 
0 .oo 21 
AR 37 

-30.9509 

6.7045 
o. 0061 
sc 44 

-37.8130 

-3.0060 
0.0081 
sc 43 

-3.6. 1740 

-0.0016 
0.0041 
CA 43 

-38.3959 

-5.7048 
0.0037 
CA 42 

-38.5397 

-10.9335 
0.0042 
CA 41 

-35.1250 

-10.4875 
0.0037 
K 41 

-35.5524 

K 40 

-19.9207 
0.0108 
K 38 

-28.7860 

-10.4787 
0.0030 
AR 38 

-34.7182 

,~ .. 
' 

24~6777 26.3006 17.1687 
0.0028 0.0030 0.0061 
TI 46 TI 47 MN 52 

-44.1226 -44.<;266 -50 •. 7020 

11.4857 17.4252 6~6553 
o. 0051' o. 0028 0.0500 
TI 45 TI 46 MN 51 

-39.0020 -44. 122 6 -48.2600 

14.3267 15.8407 10.6249 
0.0035 0.0040 0.0029 
sc 45 sc 46 CR 51 

-41.0606 -41.7557 -51.4472 

5.2322 9.2987 3.5798 
0. 0062 0.0035 0.0037 
sc 44 sc 45 CR 50 

-37.8130 -41.0606 -50.2490 

1. 7792 4.2371 -3.0932 
0.0082 0.0062 o.o111 
sc 43 sc 44 CR 49 

-36.1740 -31. 8130 -45.3900 

4.0197 7.9023 -0.5081 
0.0042 0.0044 0.0025 
CA 43 CA 44 v 49 

-38.3959 -41.4596 -47.9565 

16.6701 17.3451 8.5120 
0.0039 0.0042 0.0036 
CA 42 CA 43 v 48 

-38.5397 -38.3959 -44.4700 

-2.195,5 -1.0992 -14.0625 
0.0054 0.0059 0.0051 
CA 40 CA 41 v 46 

-34.8476 -35.1250 -37.0690 

2.8380 -3.4991 
0.0040 0.0028 

K 40 K 41 Tl 46 
-35.5524 -44.1226 

) 

I-' 
~· 

~ 

+=-
0 

I 
co 
'? 



-------------------------------~-----~---------------------------------------------~-------------------------------
IN COM lNG GAMMA N p 0 T HE3 HE4 LI6 LI7 C12 
---------------------,---------------------------------------------------------------------------------------------
OUTGOING 

-21.8580 -10.4357 -16. 7006 -6.2902 -3.9110 -3.2777 -15.064<; -0.5489 -9.4386 
0.0032 o. 0032 o. 0062 0.0020 0.0044 o.oo 28 o. 00 21 0.0033 0.0051 

LI7 s 33 s 34. Cl 34 Cl 35 Cl 36 AR 36 AR 37 K 39 K 40 Tl 45 
-26.5826 -29. 'l335 -24.4510 -29.0145 -2'l. 5196 -30.2316 -30.<1509 -33.8033 -3q.oozo 

-28.4668 -1'l.8255 -26. 17 65 -16.8926 -l0o5150 -16.4972 -21.8231 -11.6051 -5.7689 -16.8215 
0.0021 o.co34 o. 0122 0.0063 0.0023 0.0161 0.0030 o.o1o2 0.0034 0.0122 

LIB s 32 s 33 Cl 33 Cl 34 Cl 35 AR 35 AR 36 K 38 K 39 TI 44 
-26.0127 "-26~5826 -21.0140 -24.4510 -29.0145 -23.0510 -30.2316 -28.7860 -33.8033 -37.6580 

-39.5063 -24.4142 -3 e. 3993 -24.3484 -19.0973 -25.5170 -33.0225 -19.6103 -14.8050 -29.1583 
0.0229 0.0201 o. 38 05 o.o234 0.0209 1.0002 0.0256 0.0369 o. 0224 0.1513 

Ll9 s 31 s 32 Cl 32 CL 33 Cl 34 IIR 34 AR 35 K 37 K 38 TI 43 
-18.9920 -26.il127 -12.8100 -21.0140 -24.4510 -18.0500 -23.0510 -24.7996 -2!!.7860 -29.3400 

-22.CJ676 -16.4008 -12. C797 -7.3192 -3.697? -4.8513 -15.1126 -1.9758 0.6434 -8.2416 
0.0038 0.2000 o. 0032 0.0020 0.0082 0.0044 0.0020 0.0063 0.0021 0.0035 

BE7 p 33 p 34 s 34 s 35 s 36 Cl 36 Cl 37 AR 39 AR 40 sc 45 
-26.3346 -24. 8300 -29.9335 -28.8471 -30.6550 -29.5196 -31.7648 -33.2380 -35.0383 -41.0606 

I 
co 

'-5.1653 
'I' 

-20.4462 -12.5097 -11.58 21 -0.0003 -5.5015 -13.4445 0.1555 4.7417 -8.7098 
0.0021 0.0026 o. 0018 0.0032 0.0031 0.0062 0.0020 0.0023 0.0031 0.0081 

BE9 p 31 p 32 s 32 s 33 s 34 Cl 34 Cl 35 AR 3.7 AR 38 sc 43 
-24•4376 -24.3027 -26.0127 -26.5826 -29.9335 -24.4510 -29.0145 -30.9.509 -34.7182 -36.1740 

-25.9433 -13.6313 -19.8593 -6.9917 -4.6077 -10.1950 -19.2645 .-1.8203 -0.2821 -14.0313 
0.0074 o. 0029 o. 0113 0.0027 0.0038 0.0123 o. 0065 0.0036 0.0030 o. 0047 

BElO p 3C p 31 s 31 s 32 s 33 Cl 33 Cl 34 AR 36 AR 37 sc 42 
-20.1970 -24.4376 -18.9920 -26.012.7 -26.5826 -21.0140 -24.4510 -30.2316 -30.9509 -32.1090 

-32.3664 -22.83 28 -18.4905 -12.6780 -_23. 3766 -12.5650 -11.7491 -14.9968 
0.00.73 MASS 0.0039 0.2000 MASS 0.0023 o. COB 2 0.0083 o. 0181 0.0045 

88 SI 32 Sl 33 p 33 p 34 .p 35 s 35 s 36 Cl 38 Cl 39 CA 44 
-24.0900 UNKNOWN -26.3346 -24.8300 UNKNOWN -28.!!471 -30.6550 -2<1.8030 -29.8000 -41.4596 

-21.1461 -14 • .5521 -13. 85 89 -8 •. 1469 -4.3009 -4.0716 -13.2272 -1.9775 1.0866 -7.0458 
0.0039 0.0052 o. 0019 0.0025 0;.0036 0.0031 0.0030 0.0044 0.0020 o.o.o37 

810 St 30 Sl 31 p 31 p 32 p 33 s 33 s 34 CL 36 Cl 37 CA·42 
-24.4394 -22 •. 'l62 0 -24.43 76 ~24.3027 -26.3346 -26.5826 -29.'l335 -2<1.5196 -31.7648 -3.8.5397 

-20.3074 -CJ.6901 -14.7150 -4.6275 -2.9483 -1.2569 -13.1936 0.9019 2.2259 -7.0760 I-' 

0.0039 o. 0039 o. 0071 0.0019 0.0024 0.0015 0.0031 0.0020. o. 0044 0.0042 
\0 

Bll SI 29 Sl 30 p 30 p 31 p 32 s 32 s 33 Cl 35 Cl 36 CA 41 
~ 

-21.8936 -24 .• 4394 -20.1970. -24.4376 -24.3027 -.26.0127 -26.5826 -29.0145 -29.5196 -35.1250 
+ 
0 



1G K· 41 MASS E JCCESS -35.5524 +/- 0.0035 MEV I-' 

*********** \0 

~ -------------------------------------------------------------------------------------------------------------------
INCOMING GAMMA N p 0 T HE3 HE4 li6 ll7 C12 

-!'"" 
I-' 

-------------------------------------------------------------------------------------------------------------------
OUTGOING 

7. 5350 10.27 63 15.9794 20.8571 17.1919 7.9330 23.4626 27.8380 19.1304 
0.0125 o. 0050 0.0052 0.0054 0.0069 0.0047 0.0044 0.0042 0.0049 

GAMMA K 41 K 42 CA 42 CA 43 CA 44 sc 44 sc 45 Tl 47 TI 48 MN 53 
-35.0160 -38. 53CJ7 -38.3CJ59 -41.4596 -37.8130 -41.0606 -44.9266 -48.4831 -54.6828 

-10.0905 -1.2098 8.0518 9. 7220 7.4815 -3.3861 14.5872 16.2101 7.0.782 
0.0037 o. 0053 o.ooso 0.0052 0.0087 0.0070 0.0043 0.0044 0.0069 

N K 40 K 41 CA 41 CA 42 CA 43 sc 43 sc 44 TI 46 Tl 47 MN 52 
-33.5333 -35.1250 -38.5397 -38.3959 -36.17 40 -37.8130 -44.1226 -44.9266 -so. 1020 

-7.8031 -1.702 5 5.3105 8.6876 10.4858 1.0430 13.0027 16.3922 12.5693 
0.0036 0.0060 0.0125 o. 0115 0.0052 0.0054 0.0052 0.0049 0.0046 

p AR 40 AR 41 K 41 K 42 K 43 CA 43 CA 44 sc 46 sc 47 CR 52 
-35.0383 -33.0674 -35.0160 -36.5790 -38.3959 -41.4596 -41.7557 -44.3263 -55.4107 

-15.4503 -5. 5786 -7.8660 1.2776 4. 7827 -7.8677 6.4607 7. <H47 2.7589 
0.0069 0.0036 o. 0037 0.0125 0.0050 o.oo53 0.0048 0.0052 0.0044 

D AR 39 AR 40 K 40 K 41 K 42 CA 42 CA 43 sc 45 sc 46 CR 51 
-~.3.2380 -35.0383 -33.53 33 -35.0160 -38.5397 -3A. 3959 -41.0606 -41.7557 -51.4472 I 

CP 
(\) 
I 

-15.7841 -CJ.1929 -9.4101 -3.8331 -0.4460 -9.5379 1. 3991 5.4655 -0.2 533 
0.0043 o. 007 0 o. 00 44. 0.0037 o. 00 53 o.ooso 0.0070 0.0048 o. 0050 

T AR 38 AR 39 K 39 K 40 K 41 CA. 41 CA 42 sc 44 sc 45 CR so 
-34.7182 -33.2380 -33.8033 -33.5333 -35.1250 -38. 53c:J1 ... 37.8130 -41.0606 -50.2490 

-20.6807 -12.6123 -9.c:J567 -2.3095 -2.4664 -13.0430 5.0643 5.2321 -1.2679 
0.0087 0.0183 o. 0069 0.0036 0.0060 o. 0!25 0.0055 0.0051 0.0047 

HE3 CL 38 Cl 39 AR 39 AR 40 AR 41 K 41 K 42 CA 44 CA 45 v 50 
-29.8030 -29.8000 -33.2380 -35.0383 -33.0674 -35.0160 -41.4596 -40.8085 -49.2158 

-6.2123 -0.1027 4. 03 00 8.3968 12.0111 10.4875 14.5071 18.3898 9.9794 
0.0037 0.0087 o. 0043 0.0070 0.0036 0.0037 0.0054 0.0055 0.0042 

HE4 CL 37 CL 38 AR 3 8 AR. 39 AR 40 K 40 K 41 CA 43 CA 44 v 49 
-31.7648 -2c:J. 8030 -34.7182 -33.2380 -35.0383 -33.53 33 -38.3959 -41.4596 -47.9565 

-24.1361 -15.5596 -15.6300 -9.0638 -3.4825 -9.4333 -16.9225 -3.c:J372 0.2964 -11.1406 
0.0054 0.0067 0.0058 0.0055 0.0059 0.0113 0.0059 0.0067 O. C065 0.0096 

HE6 Cl 35 CL 36 AR 36 AR 37 AR 38 K 38 K 39 CA 41 CA 42 v 47 
-29.0145 -2<;.5196 -30.2316 -30.9509 -34.7182 -28.7860 -33.8033 -35.1250 -38.5397 -42.0100 

-20.7937 -10.9144 -12.8322 -4.7401 -4.8878 0.0087 -13.9780 0.2825 -4.7142 
0.0039 0.0088 o. 0055 0.0038 o.oo88 0.0044 0.0070 0.0126 0.0044 

LI6 s 35 s 36 CL 36 Cl 37 CL )8 AR 38 AR 39 K 41 K 42 TI 47 
-28.8471 -30.6550 -29.5196 -31.7648 -29.8030 -34.7182 -33.2380 -35.0160 -44.9266 

--



------------------------------·-------------------------------------------------------------------~-----------------
INCOMING GAM.~A N p 0 T HE3 HE4 Ll6 ll7 C12 
-------------------------------------------------------------------------------------------------------------------
OUTGOING 

-20.5262 -13.5412 -14.1562 -7 .8042 -3.7449 -4.5775 -13.3167 -2.8380 -6.3371 
0.0046 0.0039 0.0039 0.0055 0.0038 0.0039 0.0045 0.0040 0.0043 

LI7 s 34 s 35 Cl 35 Cl 36 Cl 37 AR ~7 AR 38 K 40 K 41 TI 46 
-29.9335 -28.8471 -29.0145 -29.5196 -31.7648 -30~9509 -34.718'2 -33.5333 -44.1226 

-29.9160 -18.4937 -24.75 86 -14.34.82 -12.0290 -11.3357 -23.1229 -8.6069 -8.0580 -17.4966 
0.0047 o. 004 7 o. 0071 0.0040 0.0056 0.0045 0.0040 0.0047 0.0041 0.0061 

l 18 s 33 s 34 CL 34 Cl 35 CL 36 AR 36 AR 37 K 39 K 40 Tt 45 
-26.5826 -29.933 5 -24.4510 -29.0145 -29.5196 -30.2316 -30.950<; -33.8033 -33.5333 -39.0020 

-34.5047 -25.8634 -32.2144 -22.9305 -16.5530 -22.53 51 -27.8610 -17.6430 -11.8068 -22.8594 
0.0203 0.0205 o. 02 36 0.0212 0.0203 0.02 59 0.0204 0.0227 o. 0205 0.0236 

Ll9 s 32 s 33 Cl 33 Cl 34 Cl 35 AR 35 AR 36 K 38 K 39 TI 44 
-26.0127 -26.5826 -21.0140 -24.4510 -29.0145 -23.0510 -30.2316 -28.7860 -33.8033 -37.6580 

-26.4913 -15.1852 -7.5304 -9. 3713 -4.62 52 -19.0935 -2.1946 -3.3466 -9.5656 
0.2000 MASS o. 0039 0.0088 0.0701 o.oo 38 o.oo8e 0.0039 0.0062 0.0052 

BE7 p 34 p 35 s 35 s 36 s 37 Cl 37 CL 38 AR 40 AR 41 sc 46 
-24.8300 UNKNOWN -28.8471 -30•6550 -27.0000 -31.7648 -29.8030 -35.0383 -33.0674 -41.7557 

I 
CJ:> 
w 

-22.6002 -12.4969 -13.0313 -3.8335 -3.1058 -2.95 71 -14.9585 1.9037 1.2424 -9.0899 
I 

0.0042 c. 0050 o. 0046 0.0045 0.0038 0.0038 0.0055 0.0045 o. 0071 0.0070 
BE9 p 32 p 33 s 33 s 34 s 35 CL 3 5 CL 36 AR 38 AR 3CJ sc 44 

-24.3027 -26.3346 -26. 5826 -29.9335 -28.8471 -29.0145 -29.5196 -34.7182 -33.2380 -37.8130 

-2~.7218 -15.7853 -14.8577 -8.4409 -3.2759 -8.7711 -16.7201 -3.1201 1. 4661 -11.9854 
0.0044 0.0046 o. 0042 0.0050 0.0049 0.0073 0.0043 0.0045 0.0050 0.0090 

BElO p 31 p 32 s 32 s 33 s 34 CL 34 CL 35 AR 37 AR 38 sc 43 
-24.4376 -2 4. 302 7 -26.0127 -26.5826 -29.9335 -24.4510 -29.0145 -30.9509 -34.7182 -36.1740 

-26.35 65 -12.8892 -29.0507 -14.5871 -16.0682 -17.6670 
MASS MASS o. 2000 MASS MASS 0.0089 0.0701 0.0184 o.5ooo 0.0052 

88 SI 33 SI 34 p 34 p 35 p 36 s 36 s 37 Cl 39 CL 40 CA 45 
UNKNOWN UNKNOWN -24.83 00 UNKNOWN UNKNOWN -30.6550 -27.0000 -29.8000 -27.5000 -40.8085 

-24.6426 -15.4432 -16.0129 -8.1341 -7.8246 -2.7398 -16.3327 -1.7514 -2.8943 -9.2087 
o. 0061 o. 0078 o. 0041 0.0049 0.2000 0.0045 o. 0038 0.0039 _o. ooee 0.0053 

BlO SI 31 SI 32 p 32 p 33 p 34 s 34 s 35 Cl 37 ·r;ct. 38 tA 43 
-22.9620 -24.0900 -24.3027 -26.3346 -24.8300 -29.9335 -28.8471 -31.7648 -29.8030 -38.3959 

-19.7807 -13.1866 -12.4935 -6.7815 -2.9355 -2.7061 -11.8618 -0.6121 2.4520 -5.6804 ,_. 
0.0051 o. 0061 o. 0038 0.0041 0.0049 0.0045 0.0044 0.0055 0.0038 0.0050 \0 

Bll Sl 30 Sl 31 p 31 p 32 p 33 s 33 s 34 Cl 36 Cl 37 CA 42 ~ 

-24.4394 -22.9620 -24.43 76 -24.3027 -26.3346 -26.5826 -29.9335 -29.5196 -31.7648 -38. 5397· 
-!"" ,_. 



20 CA 40 MASS EXCESS -34.8476 •I- 0.0032 MEV l\) 

*********** 0 
() 

-------------------------------------------------------.-~-:---------.---------------------:-------------------------- P> 

IN COM lNG GAMMA N p D T HE3 HE4. ll6 LI7 C12 ..,.. 
0 

------------------------------------------~------------------------------------------------------------------------
OUTGOING 

8.3488 1. 0714 10.3973 16.2763 9.4237 5.2352 16.3098. 22.0697 13.4804 
0.0051 o. 0115 0.0051 0.0086 0.1500 0.0124 0.0045 0.0087 0.01'3.4 

GAMMA CA 40 CA 41 sc 41. sc 42 sc 43 TI .43 TI 44 v 4.6 v 47 FE 52 
-35.1250 -28.6300 -32.1090 -36.1740 -29.3400 -37.6580 -~7.0690 -42.0100 -48.3280 

-15.6190 -15. 25 00 -1.1531 4.1399 -4.6097 -11.1543 9.0573 
0.0232 o. 06 01 0.0115 0.0051 0.0153 0.1500 MASS 0.0045 MASS 

N CA 39 CA 40 sc 40 sc 41 sc 42 Tl 42 Tl 43 v 45 v 46 FE 51 
-27.3000 -20. 3800 -28.6300 -32.1090 -23.3780 -29.3400 UNKNOWN -37.0690 UNKNOWN 

-8. ~333 -c. 5318 6.1243 11.3531 4.9038 -3.5378 10.9538 16. 8933 6.1234 
o. 0041 o. 0034 0.0051 0.0047 0.0051 0.0086 0.0059 0.0041 0.0501 

p K. 39 K 40 CA 40 CA 41 CA 42 sc 42 sc 43 TI 45 TI 46 MN 51 
-33.8033 -33.5333 -35.1250 -38.5397 -32.1090 -36.1740 -39.0020 -44.1226 -48.2600 

-19.1975 -6.1088 -13.3945 2. 0914 -4.4222 -13.4498 3.7629 5.Cl258 -5.3655 
0.0105 0.0041 o. 02 32 0.0051 o. 0115 0.00'51 0.0125 0.0059 0.0059 

0 K 38 K 39 CA 39 CA 40 CA 41 sc 41 sc 42 Tl 44 Tl 45 MN 50 
-28.7860 -33.8033 -27.3000 -35.1250 -28.6300 -32.1090 -37.6580 -39.0020 -42.6180 I 

(X) ..,.. 
I 

-24.9979 -12.9401' -20.81 86 -9.3616 -14.4862 -18.7428 -6.3691 2.7678 
0.0312 0.0105 1. 0000 0.0232 0.0601 0.0115 0.1500 o. 012 5 MASS 

T K 37 K 38 CA 3 8 , CA 39 CA 40 sc 40 sc 41 Tl 43 TI 44 MN 49 
-24.7996 -28.7860 -21. 6900 -27.3000 -20.3800 -28.6300 -29.3400 -37.6580 UNKNOWN 

-18.8280 -t:.'7893 -13. 703<} -2.8397 -1.2957 -12.2292 0.4835 2. 9414 -4.3889 
o. 0035 0.0041 o. 0105 0.0041 o. 01)34 0.0051 0.0087 o. 0069 0.0115 

HE3 AR 37 AR 38 K 38 K 39 K 40 CA 40 CA 41 sc 43 sc 44 CR 49 
-30.9509 -34.1182 -2 e. 7860 -33.8033 -33.5333 -35.1250 -36.1740 -37.8130 -45.3900 

-7.0407 1.7500 -5.1838 4.6496 11.4809 4.9590 8.9251 13.8089 5. 7977 
. o. 0040 o. 0035 0.0312 0.0105 0.0041 0.02 32 0.0053 o.coe7 0.2000 

HE4 AR 36 AR 37 K 37 K 38 K 39 CA 39 CA 40 sc 42 sc 43 CR 48 
-30.2316 -30.9509 -24.7996 -28.7860 -33.8033 -27.3000 -32.1090 -36.1740 -43.0700 

-34.3958 -21.3234 -22.5799 -12.6963 -24.2745 -28.3310 .-17. 9774 -8.9085 
1.0000 0.0168 MASS 1.0000 0.0314 0.0503 1.0000 0.0602 o. 0122 MASS 

HE6 AR 34 AR 35 K 35 K 36 K 37. CA .37 CA 38 sc 40 sc 41 CR 46 
-18.0500 -23~0510 UNKNO'fJN -16 •. 7300 -24.7996 -13.2400 -21.6900 -20.3800 -28.6300 UNKNOWN 

-24.4850 -11.8501 -18.5960 -5.5685 -3.0351 -9.20 51 -17.7252 1.0<163 -11.8670 
0.0069 0.0036 o. 0164 0.0041 0.0036 0.0312 0.0106 0.0054 0.0045 

L 16 CL 34 CL 35 AR 35 AR 36 AR 37 K 37 K 38 CA 40 CA 41 v 46 
-24.4510 -29.0145 -23.0'510 -30.2316 -30.9509 -24.7996 -28.7860 -35.1250 -37.0690 



------------~------------------------------------------------------------------------------------------~-----------
INCOMING GAMMA N p .0 T HE3 HE4 LI6 ll7. Cl2 · 

-------------------------------------------------------------------------------------------------------~-----------
OUHOING 

-28.7409 -.17.2325 -24.41 59 -13.5680 -4.5733 -18.0936 -22.5305 -8•3665 
o. 0125 0.0069 1. 0000 0.0164 0.0041 1.oooo' 0.0312 0.0233 MASS 

ll7 Cl 33 Cl 34 AR 34 AR 35 AR 36 K 36 K 37, CA 39 CA 4.0 v 45 
-21.0140 -24.4510 -18. 05 00 -23.0510 -30. 23(6 -16.7300 -24.79<!6 -27.3000 UNKNCWN 

-42.9838 -26.7084 -38.9048 -24.6079 -17.7928 -36.63<)0 -20.0154 -13.5865 
0.3800 o. 012 5 0.2000 1.0000 0.0164 MASS. 1.0000 1.0000 0.0233 MASS · 

LIB Cl 32 CL 33 AR 3 3 AR 34 AR 35 K 35 K 36 CA 38 CA 39 v 44 
-12.8100 -21.0140 -9.6000 -18.0500 -23.0510 UNKNOWN -16.7300 -21.6900 -27.3000 UNKNCWN 

-38.9312 -37.076.7 -26.8126 -32.4842 -23.2153 
MASS 0.3805 MASS 0.2010 1.0002 MASS MASS 0.0540 1.0002 MASS 

l19 Cl 31 Cl 32 AR 32 AR 33 AR 34 K . 34 K 35 CA 37 CA 38 v 43 
UNKNOWN -12.8100 UNKNOWN -9.6000 -18.0500 UNKNOWN UNKNOWN 

I 
-13.2400 -21.6900 UNK.NOWN 

-24.0339 -12.·6116 -18.8765 -8.4661 -6.1469 -5.4536 -17.2408 -2.7248 -2.1759 -11.6145 
0.0044 o. 0043 o. 0069 0.0036 0.0053 0.0041 0.0036 0.0044 o. 0038 o.oo5<J 

8E7 s 33 s 34 Cl 34 CL 35 Cl 36 AR 36 AR 37 K 39 K 40 TI 45 
-26.5.826 -29.933 5 -24.4510 -29.0145 -29.5196 -30.231ti -30.9509 -33.8033 -33.5333 -39.0020 

I 
()) 
Vl 

-27.2061 -12.1140 -26.0991 -12.0482 -6.7971 -13.216.8 -20.7223 -7.3101 -2.5048 -16.8581 
I 

o. 0115 o. 0034 o. 38 00 0.0125 0.0069 1.0000 0.01'63 0.0312 0.0106 0.1500 
8E9 s 31 s 32 CL 32 Cl 33 Cl 34 AR 34 AR 35 K 37 K 38 Tl 43 

-18.9920 -26.0127 -12.8100 -21.0140 -24.4510 -18.0500 -23.0510 -24.7996 -28.7860 -29.3400 

-33.4976 -20.3912 -21.5087 -11.4906 -22.9233 -26.979e -16.6362 -7.7477 . -24.0766 
0.0253 0.0117 MASS 0.3800' 0.0126 o. 2000 1.0000 1.0000 0.0313 ·o.0155 

8El0 s 30 s 31 Cl 31 Cl 32 CL 33 IIR 33· AR 34 K 36 K 37 Tl 42 
-13.9570 -18.9920 UNKNOWN -12.8100 -Zl.0140 -9.6000 -18.0500 -16.7300 -24.7996 -23.3780 

-33.4680 -23.3647 -23.8991 -14.7013. -13.973.6 -13.8249 -25.8263 -8.9641 -9.6254 -19 •. 9577 
0.0041 o. 0049 o. 0045 0.0044 0.0037 0.0037 0.0054 0.0045 0.0070 0.0070 

8e p 32 p 33 s 33 s 34 s 35 CL 35 Cl 36 AR 38 AR 39 sc 44 
-24.302.7 -26.3346 -26.5826 -29.9335. -28.84 71 -29.0145 -29.5196 -34. 71!~2 -33.2380 -37.8130 

-26. 7028' -14.3908 -20. 61 88 -7.7512 -5.3672 -10.<)545 -20.0240 -2.5798 -1.0416 -14.7908 
o. 0077 o. 0035 o. 0115 o. 00.34 o. 0043 0.0124 o. 0068 0.0041 0.0037 0.0051 

810 p 30 p 31 s 31 s 32 s 33 CL 33 CL 34 AR 36 AR 37 SC' 42 
-20.1970 -24.4376 -18.9920 -26.0127 -26.5826 -21.0140 .;.,24.4510 -30.2316 -30. <J509 -32.1090 

-26.5703 -15.2468 -22.2693 -11.3.874 -2.5526 -15.77 39 -20.0765 -6.3759 1. 6236 -14.8853 
t\) 

0 

0.0068 0 •. 0077 o. 02 52 0.0115 0.0033 o. 3800 0.0124 0.0164 0.0041 0.0115 (') 

811 p 29 p 30 s 30 s 31 s 32 CL 32 Cl 33 AR 35 IIR 36 sc 41 "' 
-16.9450 -20.1970 -13.9570 -18.9920 -26.0127 -12.8100 -21.0140 -23.0510 -30.2316 -28.6300 -!=" 

0 



20 CA 41 MASS EXCESS -35.1250 +I- 0.0040 MEV (\) 

****"'****** 0 

--------------------------~----------------------------------------------------------------------------------------
0 
P> 

INCOMING GAMMA N p 0 T HE3 HE4 lt6 U7 Cl2 -F 

-----------------------------~---------------------------------------~------------------------------------------~--
I-' 

OUTGOING 
11.4861 4. 2730 14.1849 17.6380 17.4643 6.3018 20.9734 24.2523 15.5730 

0.0053 o. 0057 0.0089 0.0072 0.0127 0.0063 0.0090 0.0054 0.0452 
GAMMA CA 41 CA 42 sc 42 sc 43 sc 44 T I 44 Tt 45 v 47 v 48 FE 53 

-38.5397 -32.1090 -36.1.740 -37.8130 -37.6580 -39.0020 -42.0100 -44.4700 -'50.6980 

-8.3488 -7.2774 2.0485 7.9275 1.0749 -3.1137 7.9610 13.7209 5.1316 
o. 00 51 0. 0117 0.0057 0.0089 0.1501 0.0127 0.0051 0.0090 0.0136 

N CA 40 CA 41 sc 41 sc 42 sc 43 TI 43 Tl 44 v 46 v 47 FE 52 
-34.8476 -28.6300 -32.1090 -36.1740 -29.3400 -37.6580 -37.0690 -42.0100 -48.3280 

-8.8807 1.20<J9 9.2616 10.931<J 8.6913 -2.1762 15.7<J70 17.41<J9 8.2880 
0.0042 0.0053 0.0053 o. 0056 0.0089 0.0072 0.0047 0.0048 0.0072 

p K 40 K 41 CA 41 CA 42 CA 43 sc 0 43 sc 44 TI 46 Tl 47 MN 52 
-33.5333 -35.5524 -38.5397 -38.3959 -36.1740 -37.8130 -44.1226 -44.9266 -50.7020 

-14.4576 -6.6562 -6.1243 5.2287 -1.2206 -9.6622 4.82<J5 10.7690 -O.OOO<J 
0.0048 0.0042 o. 0051 0.0053 0 .oo 57 0.0090 0.0063 0.0047 0.0502 

0 K 39 K 40 CA 40 CA 41 CA 42 sc 42 sc 43 TI 45 Tt 46 MN 51 
-33.8033 -33.5333 -34.84 76 -38. 5397 -32.1090 -36.1740 -39.0020 -44.1226 -4A.2600 I 

CX> 
0'\ 
I 

-21.2889 -8.2002 -15.4860 -2.0914 -6.5136 -15.5412 1.6715 3.8344 -7.456<J 
0.0108 o. 0048 o. 02 33 0.0051 0.0117 o. 0057 0.0127 0.0063 0.0064 

T K 38 K 39 CA 3<J CA 40 CA 41 sc 41 sc 42 Tt 44 TI 45 MN 50 
-28.7860 -33.8033 -27.3000 -34.8476 -28.6300 -32.1090 -37.6580 -39.0020 -42.6180 

-15.3381 -e. 7469 -8. <J640 -3.3871 0.4460 -9.0<J1<; 1.8451 5. 9116 0.1<J27 
0.0047 0.0072 o. 0048 0.0042 0.0053 0.0053 0.0073 0.0052 0.0053 

HE3 AR 38 AR 39 K 39 K 40 K 41 CA 41 CA 42 sc 44 sc 45 CR 50 
-34.7182 -33. 23eO -33.8033 -33.5333 -35.5524 -38.5397 -37.8130 -41.0606 -50.2490 

-6.5<J88 5.2399 -1.4748 9.38<J5 10.9335 12.2292 12.7127 15.1706 7.8403 
0.0042 0.0047 o. 01 08 0.0048 0.0042 0 .oo 51 O.OO<JO 0.0073 0.0117 

HE4 AR 37 AR 38 K 38 K 39 K 40 CA 40 CA 41 sc 43 --SC 44 CR 4<J 
-30.9509 -34.7182 -2 e. 7860 -33.8033 -33.5333 -34.84 76 -36.1740 -37.8130 -45.3<JOO 

-29.6722 -14.4202 -28.7042 -14.7877 -8.<J873 -16.1019 -22.CJ984 -10.0048 -5.7069 
0.0170 o. 0061 1. 0000 0.0315 o. 0115 1.0000 0.0237 0.0124 o. 0070 MASS 

HE6 AR 35 AR 36 K 36 K 37 K 38 CA 38 CA 3CJ sc 41. sc 42 CR 47 
-23.0510 -30.2316 -16.73 00 -24.7996 -28.7860 -21.6900 -27.3000 -28.6300 -32 .• 1 090 UNKNOWN 

-20.1<J8<J -11.6224 -11.6928 -5.1266 0.4548 -5.4961 -12.<;853 4.2336 -7.2034 
0.0043 o. 005 8 o. 0047 0.0043 0.0048 0.0108 0.0049 0.0055 0.0090 

ll6 CL 35 CL 36 AR 36 AR 37 AR 38 K 38 K 39 CA 41 CA 42 v 47 
-29.0145 -2<;.5196 _;30.2316 -30.9509 -34.7182 -28.7860 -33.8033 -38.53'H -42.0100 

-





20 CA 42 MASS EJCCESS -38.53cn +I-. 0.0035 MEV t\) 

*********** 0 

0 
--------------------------------.-------:---------------~---------------------------------------------------- II' 

INCOMING GAMMA N p 0 T HE3 HE4 ll6 ll7 Cl2 -!="" 
t\) -------------------------------------------------------------------------------------------------------------------

OUlGOING 
7.CJ276 4. CJ233 12.4092 17.4708 15.3936 8.0017 20.0187 24.3241 17.7058 
0.0052 o.co87 0.0069 0.0047 0.0059 0.0042 0.0050 0.0043 0.0058 

GAMMA CA 42 CA 43 sc 43 sc 44 sc 45 T I 45 Tl 46 v 48 v 49 FE 54 
-38. 395CJ -36.1140 -37.8130 -41.0606 -39.0020 -44.1226 -44.4700 -47.9565 -56.2455 

-11.4861 -7.2131 2.6988 6. 151 8 5.97 82 -5.1844 9. 4873 12.7662 4•0869 
0.0053 o. 0053 0.0087 0.0070 0.0125 0.0060 0.0088 ·o. ooso 0.0451 

N CA 41 CA. 42 sc 42 sc 43 sc 44 Tt 44 Tl 45 v 47 v 48 FE 53 
-35.1250 -32.1090 -36.1740 -37.8130 -37.6'580 -39 •. 0020 -42.0100 -44.47QO -50.6980 

-10.2763 -2.7413 5.7031 10.5809 6.9157 -2.3433 13.1863 17.5617 8.8541 
0.0050 0.0125 0.0052 0.0054 0.0069 0.0047 0.0044 0.0042 o. 0049 

p K 4l K 42 CA 42 CA 43 CA 44 sc 44 sc 45 n 47 Tl 48 11N 53 
-35.5524 -35.0160 -38.3959 -41.4596 -37.8130 -41.0606. -44.9266 -48.4831 -54.6828 

-18.1423 -8.051.8 -9.2616 1.6702 -0.5703 -11.4379 6.5354 8.1'583 -0.9736 
0.0037 0.0050 o. 0053 0.0052 0.0087 0.0070 0.0043 0~ 0044 0.0069 

0 K 40 K. 41 CA 41 CA 42 CA lt3 sc 43 sc 44 Tl 46 Tl 47 MN 52 
-33.5333 -35.5524 -35. 12 50 -38.3959 -36.1140 -37.8130 -44· •. 1226 -44.9266 -50.7020 I 

CP 

?" 

-19.6863 -11. 884'l -11 •. 35 31 -5.2287 -6.4493 -14.8909 -0.3993 5.5403 -5.2296 
0.0044 0.0037 o. 004 7 0~0053 o.oo 53 0.0087 0.0060 o. 0043 0.0501 

T K 39 K 40 CA 40 CA 41 CA 42 sc 42 sc 43 Tl 45 Tl 46 MN 51 
-33.8033 -33.5333 -34. 8476 -35.1250 -32.1090 -3.6.1740 -39.0020 -44.1226 -48.2600 

- 20. 2330 -1C.3fl3 -12.6487 -4.7827 -3.5051 -12.6504 1.6780 3.1920 -2.0238 
0.0069 o. 0036 o. 0037 0.0050 0.0125 0.0053 0.0048 0.0052 0.0044 

HE3 AR 39 AR 40 K 40 I( 41 1< 42 CA 42 CA 43 sc 45 sc 46 CR 51 
-33.2380 -35.0383 -33~ 5333 -35.5524 -35.0160 -38.3959 -41.0606 -41.7557 -51.4472 

-6.2462 0.3450 0.1278 5.7048 9. 53 79 9.0919 10.9370 15.0034 9.2846 
0.0043 0.0070 o. 0044 0.0037 0.0050 0 .00_53 o·. oo7o 0.0048 0.0050 

HE4 AR 38 AR 39 K 39 K 40 K 41 CA 41 CA 42 sc 44 sc 45 CR 50 
-34.7182 -33.2380 -33.8033 -33.5333 -35.5524 -35.1250 -37.8130 -41.0606 -50.2490 

-25.9063 -17.1156 -24.0493 -14.2160 -7.3847 -13.9066 -18.8655 -9.9405 -5.0566 -13.0679 
o. 0058 o. oos·s o. 0315 0.0113 0.0059 0.0236 0.0062 0. 006 7 0.0097 0.2001 

HE6 AR 36 AR 37 K 37 K 38 K 39 CA 39 CA 40 sc 42 sc 43 CR 49 
-30.2316 -3C.950CJ -24. 7996 -28.7860 -33.8033 -27 •. 3000 -34.8476 -32.1090 -36.1740 -43.0700 

-23.1085 -12.7<l19 :..14.3882 -4.7740 -4.4401 -3.89 35 -16.6700 0.6751 -1!.1581 
0.0055 o. 003 R o. 0039 0.0044 0.0070 0.0045 0.0039 0.0055 0.0050 

Lf6 Cl 36 Cl 37 AR 3 7 AR 38 AR 39 K 39 K 40 CA 42 CA 43 v 48 
-29.5196 -31.7648 -3c. q5o9 -34.7182 -33.2380 -33.8033 -33.5333 -39.395'l -44.4700 

/ 



-------------------------------------------------------------------------------------------------------------------
INCOMING GAMMA N p D T HE3 HE4 l16 Ll7 C12 
-------------------------------------------------------------------------------------------------------------------
OUTGOING 

-24.4325 -15.8560 -15.CI264 -CI.3602 -3.7788 -CI. 72CI7 -17.2189 -4.2336 -11.4370 
0.0039 o. 0055 o. 0043 0.0039 0. 001t4 0.0107 0.0045 0.0055 o.oo88 

ll7 CL 35 CL 36 4R 36 AR 37 AR 38 K 38 K 3CJ CA 41 CA 42 v 47 
-29.0145 -2S.5196 -30.2316 -30.9509 -34.7182 -28.7860 -33.8033 -35.1250 -42.0100 

-35.0349 -22.4000 -29.1459 ~16.1184 -13.5850 -19.7550 -28.2751 -10.54CI9 -9.4536 -22.4169 
o. 0071 0.0040 o. 0164 0.0045 0.0040 0.0312 0.0107 0.0051 o.co56 0.0048 

L 18 Cl 34 CL 35 AR 3 5 AR 36 AR 37 K 37 K 38 CA 40 CA 41 v 46 
-24.4510 -29.0145 -23. 0510 -30.2316 -30.950CJ -24.7996 -28.7860 -34.8476 -35.1250 -37.0690 

-42.4907 -30.CJ823 -38. 16 57 -27.3178 -18.3231 -31.8434 -36.2803 -22.1163 -13.7498 
0.0236 0.0212 1. 0002 . 0.025CJ 0.0204 1.0002 o. 0371 0.0307 0.0206 MASS 

l 19 CL 33 CL 34 AR 34 AR 35 AR 36 K 36 K 37 CA 39 CA 40 v 45 
- 21. 0140 -24.4510 -18.0500 -23.0510 -30.2316 -16.7300 -24.7CI96 -27.3000 ~34.8476 UNKNOWN 

-25.4615 -15.5822 -17.5000 -CJ.ft.079 -9.5556 -4.6591 -18.6458 -4.6678 -4.3853 -CJ.3820 
0.0039 0.0088 o. 0055 0.0038 0.0088 0.0044 0.0070 0.0052 0.0126 0.0044 

8 E7 s 35 s 36 CL 3 6 CL 37 Cl 38 AR 38 AR 39 K 41 K 42 T1 47 
-28.8471 -30.6550 -29.5196 -31.7648 -29.8030 -34.7182 -33.2380 .:..35.5524 -35.0160 -44.9266 

I 
CP 

-23.3076 -11.8853 -18.1502 -7 .·7398 -5.4207 -4.7273 
'P 

-16. 514S -1.9985 -1.4496 -10.8882 
0.0046 o. 0045 o. 0070 0.0038 0.0055 0.0043 0.0039 0.0046 0.0040 0.0060 

BE9 s 33 s 34 CL 34 CL 35 CL 36 AR 36 AR 37 K 39 K 40 TI 45 
-26.5826 -29.933 5 -24.4510 -29.0145 -29.5196 -30.2316 -30.9509 -33.8033 -33.5333 -39.0020 

-25.1340 -16.4927 -22.8437 -13.5598 -7.1822 -13.1644 -18.4903 -8.2723 -2.4361 -13.4887 
0.0042 o. 0050 0.0127 0.0073 0.0043 o. 0165 o. 0047 0.0109 o.ooso 0.0127 

8El0 s 32 s 33 Cl 33 Cl 34 Cl 35 AR 35 AR 36 K 38 K 39 TJ 44 
-26.0127 -26.5826 -21. 0140 -24.4510 -29 .• 0145 -23.0510 -30.2316 -28.7860 -33. 8033 -37.6580 

-36.6328 -25.3267 -17.6719 -19.5128 -14.7667 -29.23 50 -12.3361 -13.4881 -19.7071 
0.2000 MASS o. 00 40 0.0089 o. 0701 0.0040 0.0089 0.0040 0.0063 0.0053 

88 p 34 p 35 s 35 s 36 s 37 CL 37 Cl 38 AR 40 AR·41 sc 46 
-24.8300 UNKNOWN -28.(l471 -30.6550 -27.0000 -31.7648 -29.8030 -35.0383 -33.0674 -41.7557 

-26.2892 -16.1859 -16.7203 -7.5225 -6.7948 -6.6461 -18.6475 -1.7853 -2.4466 -12.7789 
0.0041 o. 0049 o. 0045 0.0045 0.0037 0.0037 0.0054 0.0045 o. 0071 0.0070 

810 p 32 p 33 s 33 s 34 s 35 CL 35 CL 36 AR 38 AR 39 sc· 44 
-24.3027 -26.3346 -26.5826 _;29.9335 -28.8471 -29.0145 -29.5196 -34.7182 -33.2380 -37.8130 

-22.7698 -14.8332 -13. 9057 -7.4889 -2.3239 -·7.8250 -15.7681 -2.1681 2.4181 -11.0334 
[\) 

0 

0.0038 0.0041 o. 0036 0.0045 0.0044 0.0070 0.0037 0.0039 o. 0044 0.0087 0 

Bll p 31 p 32 s 32 s 33 s 34 Cl 34 CL 35 AR 37 AR 38 sc 43 "' 
-24.4376 -24.3027 -26.0127 -26.5826 -29.9335 -24.4510 -29.0145 -30.9509 -34.7182 -36.1740 

~ 
[\) 



,\ 

20 CA 43 MASS E J<CE SS -38. 395J +I- 0.0039 MEV [\) 

*********** 
0. 

--------------------------------------~----------------------------------------------------------------------------
0 

' 
Pl 

INCOMING GAMMA N p D T HE3 HE4 ll6 Ll7 C12 ~ 
LU 

------------------------------------~------------------------------------------------------------------------------
OUTGO lNG 

llo1351 6. 7061 15.8006 18. 30CJ8 20.6580 B.t;555 23.6490 25.7272 19.0769 
o. 0057 o. 0072 0.0050 0.0054 0.0045 0.0046 0.0046 0.0052 0.0052 

GAMMA CA 43 CA 44 sc 44 sc 45 sc 46 TJ 46 Tl 47 v 49 v 50 FE 55 
-41.4596 -37.8130 -41.0606 -41.7557 -44. 12 26 -44.t;26f -47.9565 -4t;.2158 -57.4728 

-1.9276 -3.0043 4.4816 9. 5432 7.4660 o.oaoo 12.0911 16.3965 9.7782 
0.0052 o. 0089 0.0012 o. 0050 0.0062 0.0045 0.0053 0.0046 0.0060 

N CA 42 CA '43 sc 43 sc 44 sc 45 TI 45 Tl 46 v 48 v 49 FE 54 
-38. 53'11 .:.36.1740 -37.8130 -41.0606 -39.0020 -44.1226 -44.4700 -47.9565 -56.2455 

-10.6689 -1.0344 8.9106 10.0736 10.3070 -1.5044 16.8866 17.7801 9. 8611 
0.0126 o. 0117 0.0057 0.0053 0.0050 0.0054 0.0045 0.0045 0.0063 

p K 42 K 43 CA 43 CA 44 CA 45 sc 45 sc 46 TI. 48 TI 49 MN 54 
-35.0160 -36.5790 -41.4596 -40.8085 -41.0606 -41.7557 -48.4831 -48.551'7 -55.5520 

-15.9794 -8.4444 -5.7031 4.8177 1. 212 5 -8.04f5 7.4832 11.8586 3.1510 
o. 00 52 0.0126 0.0052 o. 0057 0.007 2 0.0050 0.0048 0.0045 0.0052 

D K 41 K 42 CA 42 CA 43 CA 44 sc 44 sc 45 Tl 47 TI 48 MN 53 
-35.5524 -35.0160 -3 e. 53 97 -41.4596 -37.8130 -41.0606 -44.9266 -48.4831 -54.6828 I 

\.0 
? 

-19.8125 -9.7220 -10.9319 -1.6702 -2.2405 -13.1081 4.8652 6.4881 -2.6438 
0.0041 0.0052 o. 0056 0.0052 0.0089 0.0072 0.0047 o. 0048 0.007 2 

T K 40 K 41 CA 41 CA 42 CA 43 sc 43 sc 44 TI 46 TI 47 MN 52 
-33. 5333 -35.5524 -35.1250 -38.5397 -36.1740 -37.8130 -44.1226 -44.9266 -so. 1020 

I 

-18.2889 -12.1884 -10.4858 -5.1753 -1.7983 -9.4429 2.5169 5.9064 2.0835 
0.0040 o. 0063 o. 0052 0.0126 o. 0117 0.0057 0.0055 0.0052 0.0049 

HE3 AR 40 AR 41 K 41 K 42 K 43 CA 43 CA 44 sc 46 sc 47 CR 52 
-35.0383 -33.0H4 -35.55 24 -35.0160 -36.5790 -41.4596 -41.7557 -44.3263 -55.4107 

-7.5826 2.2891 o. 0016 7.8677 9.1453 12.6504 14.3284 15.8424 10.6266 
0. 0072 o. 0040 o. 0041 0.0053 0.0126 0.0053 0.0051 0.0055 o.oo47 

HE4 AR 39 AR 40 K 40 K 41 K 42 CA 42 CA 43 sc 45 sc 46 CR 51 
-33.2380 -35.0383 -33.5333 -35.5524 -35.0160 -38.5397 -41.0606 -41.7557 -51.4472 

-2'::.0432 -13. 2C45 -19. 9191 -9.0549 -7.5108 -6.2152 -18.4443 -5.7317 -3.2738 -10.6041 
0.0057 0.0061 o. 0115 0.0062 0.0057 0.0064 0.0069 0.0098 0.0083 0.0123 

HE6 AR 37 AR 38 K 38 K 39 K 40 CA 40 CA 41 sc 43 sc 44 CR 49 
-30.9509 -34.7182 -2 s. 7860 -33.8033 -33.5333 -34.84 76 -35.1250 -36.1740 -37.8130 -45.3900 

-20.7i95 -14.6099 -10.4771 -6.1104 -2.4960 -4.0197 -14.5071 3.8826 -4.5278 
0.0042 o. 0090 o. 0048 I). 0072 0.0041 0.0042 0.005~ 0.0059 ·0.0046 

L 16 CL 37 CL 38 AR 38 AR 39 AR 40 K 40 K 41 CA 43 c~ 44 v 49 
-31.7648 -29.8030 -34.7182 -33.2380 -35.0383 -33.5333 -35.5524 -41.4596 -47.9565 



-------------------------------------------------------------------------------------------------------------------
INCOMINC: GAMMA N p 0 T HE3 HE4 ll6 Ll7 C12 

-------------------------------------------------------------------------------------------------------------------
OUTGOING 

-23. 7836 -13.4670 -15.0633 -5.4491 -5.1152 -4.5686 -17.3451 -0.6751 -8.8332 
0.0058 0.0042 o. 0043 0.0048 0.0072 0.0048 0.0042 0.0055 0.0053 

ll7 CL 36 CL 37 AR 3 7 AR 38 AR 39 K 39 K 40, CA 42 CA 43 v· 48 
-29.5196 -31.7648 -3 c. 95 09 -34.7182 -33.2380 -3 3. 80 33 -33.5333 -38.5397 -44.4700 

-30.3276 .:..21.7511 -21. 8215 -15.2553 -9.67 39 -15.6248 -23.1140 -10.1287 -5.8951 -17.3321 
0.0043 o. 0059 0.0048 0.0044 0.0049 0.0108 0.0049 o.oo59 0.0056 0.0090 

LIB Cl 35 Cl 36 AR 3 6 AR 37 AR 38 K 38 K 39 CA 41 CA 42 v 47 
-29.0145 -2<;.5196 -30.2316 -30.9509 -34.7182 -28.7660 -33.8033 -35.1250 -38.5397 -42.0100 

-38.9099 -26.2750 -33.0209 -19.9934 -17.4600 -23.6300 -32.1501 -14.4249 -13.3286 -26.2919 
0.0212 0.0204 o. 0259 0.0205 0.0204 0.0371 0.0227 0.0207 0.0208 0.0?06 

ll9 Cl 34 CL 35 AR 35 AR 36 AR 37 K 37 K 38 CA 40 CA 41 v 46 
-24.4510 -29.0145 -23.0510 -30.2316 -30.9509 -24.7996 -28.7860 -34.8476 -35.1250 -37.0690 

-23.5098 -19.0934 -15.1110 -11.2259 -9.4148 -5.9955 -16.7017 -5.0604 -2.6785 -5.6817 
o. 0090 0.0701 o. 0042 0.0090 0.0185 0.0072 0.0041 0.0127 0.0118 o. 0045 

BE7 s 36 s 37 Cl 37 CL 38 Cl 39 AR 39 AR 40 K 42 K 43 Tl 48 
-30.6550 -27.0000 -'31. 7648 -29.8030 -29.8000 -33.2380 -35.0383 -35.0160 -36.5790 -48.4831 

I 
\0 

-19.8129 -12.8279 -13.4429 -7.0909 -3.0316 -3.8642 -12.6034 -2.1247 o. 7133 -5.6238 
... 

0.0048 0.0042 o. 0042 0.0057 0.0042 0.0042 0.0047 0.0043 0.0054 0 • .0046 
8E9 s 34 s 35 Cl 35 Cl 36 Cl 37 AR 37 AR 38 K 40 K 41 Tl 46 

-29.9335 -28.8471 -29. 0145 -29.5196 -31.7648 -30.9509 -34.7182 -'33. 5333 ..,-35.5524 -44.1226 

-24.4203 -12.9980 -19.2629 -8.8525 -6.5333 -5.8400 -17.6272 -3.1112 -2.5623 -12.0009 
0.0053 0.0052 o. 0075 0.0046 0.0061 0.0050 0.0047 0.0053 o. 0048 o. 0066 

8El0 s 33 s 34 CL 34 Cl 35 Cl 36 AR 36 AR 37 K 39 K 40 T1 45 
-26.5826 -29.9335 -24.4510 -29.0145 -29.5196 -30.2316 -30.9509 -33.!1033 -33.5333 -39.0020 

'', 

-23.3750 -21.1831 -19.5690 -16.584 7 -29.0942 -14.1632 -11.9917 -16.9927 
MASS MASS o. 0090 0.0701 Oe1501 0.0090 o. 0185 0.0065 o. 0402 0.0053 

88 p 35 p 36 s 36 s 37 s 38 Cl 38 Cl 39 AR 41 AR 42 sc 47 
UNKNOWN UNKNOWN -30.6550 .-27.0000 -26.8000 -29.8030 -29.8000 -33.0674 -34.420!) -44.3263 

-24.1135 -17.546 7 -13.22 56 -8.4651 -4.8431 -5.9972 -16.2585 -3.1217 -0.5025 -9.3875 
0.0052 o. 2000 o. 0048 0.0041 0.0089 0.0057 0.0041 0.0073 0.0042 0.0050 

810 p 33 p 34 s 34 s 35 s 36 · CL 36 Cl 37 AR 39 AR 40 sc 45 
-26.3346 -24.8300 -29.93 35 -28.8471 -30.6550 -29.5196 -31.7648 -33.2380 -3'5. 0383 -41.0606 

-22.7609 -12.6575 -13.1920 -3.9942 -3.2665 -3.1177 -15.1192 1.7430 1. 0817 -9.2506 
t\) 

0 

0.0044 0.0052 o. 0048 0.0048 0.0041 0.0041 0.0057 0.0048 o. 0072 0.0072 () 

811 p 32 p 33 s 33 s 34 s 35 Cl 35 CL 36 AR 38 AR 39 sc 44 !» 

-24.3027 -26.3346 -26.5826 -29.9335 -28.8471 -29.0145 -29.5196 -34.7182 -33.23BO -37.8130 
..,.. 
w 



20 CA 44 MASS EXCESS -41.4596 +I- 0.0041 MEV 1\l 

*********** 0 

--------~-------------------------------------------------------------------------·---------------------------------
() 

"' INCOMING GAMMA N p D T HE3 HE4 ll6 t17 C12 +-

--------------------~----------------------------------------------------------------------------------------------
+-

OUHOING 
7.4203 6. 8900 13.4320 17.8167 18.3983 9.4483 21.8446 25.6466 19.1458 
0.0055 o. 0051 0.0055 0.0052 0.0048 0.0046 0.0053 0.0049 0.0057 

G"'MMA CA 44 CA 45 sc 45 sc 46 sc 47 TI 47 T1 48 v 50 v 51 FE 56 
-40.8085 -41.0606 -41.7557 -44.3263 -44.9266 -48.4831 -49.2158 -52.1989 -60.6054 

-11.1351 -4.42 90 4.6655 7.1746 9. 5229 -2 • .1797 12.5139 14.5921 7.9418 
0.0057 o. 0073 0 .• 0051 0.0055 0.0047 0.0048 0.0048 0.0053 0.0053 

N CA 43 CA 44 sc 44 sc 45 sc 46 TI 46 TI 47 v 49 v 50 FE 55 
-38.3959 -37.8130 -41.0606 -41.7557 -44.12 26 -44.9266 -47.9565 -49.2158 -57.4728 

-12.1696 -4.4671 5.1958 9. 3394 7.9385 -1. <;975 13.8975 17.5894 8.9562 
o. 0111 0.2000 0.0055 0.0099 0.0055 0>0052 0.0047 0.0054 0.0053 

p K 43 K 44 CA 44 CA 45 CA 46 sc 46 sc 47 Tl 49 TI 50 MN 55 
-36.5790 -36".2100 -40.8085 -43.1380 -41.7557 -'-44.3263 -48.5577 -51.4307 -57.7048 

-19.5795 -9.9451 -8. 91 06 1.1629 1.3964 -10.4151 7.9760 e. 8695 0.9565 
0.0127 o. 0117 o. 0057 0.0055 0.0051 0.0055 0.0047 0.0047 0.0065 

0 K 42 K 43 CA 43 CA 44 CA 45 sc 45 sc 46 TI 48 T1 49 "'N 54 
-35.0160 -36.5790 -38.3959 -40.8085 -41.0606 -41.7557 -48.4831 -48.5577 -55.5520 I 

\0 
1\l 
I 

-20. 8571 -13.3221 -1 o. 5809 -4.8777 -3.66 52 -12.9242 2.6055 6.9809 -1.7267 
0.0054 o. 012 7 o. 0054 0.0057 0.0013 0.0052 0.0049 0.0047 0.0053 

T K 41 K 42 CA 42 CA 43 CA 44 sc 44 sc 45 Tt 47 TI 48 MN 53 
-35.5524 -35.0160 -38.5397 -38.3959 -37.8130 -41.0606 -44.9266 -48.4831 -54.6828 

-23.3235 -13. 8<;95 -14.0859 -6.6 760 -5.2310 -13·.1577 2.0238 3.0214 -1.1102 
0.0064 0.0402 o. 0127 0.0117 0.2000 0.0055 0.0053 0.0082 0.0051 

HE3 AR 41 AR 42 K 42 K 43 K 44 CA 44 CA 45 sc 47 sc 48 CR 53 
-33.0674 -34.4200 -35.0160 -36.5790 -36.2100 -40.8085 -44.3263 -44.5050 -55.2 807 

-8.8460 -2.7455 -1.0430 4.2676 7. 6446 9.4429 11.9598 15.3493 11.5264 
0.0042 0.0064 0.0054 0.0127 0.0117 0.0057 0.0056 0.0053 0.0051 

HE4 AR 40 AR 41 K 41 K 42 K 43 CA 43 CA 44 sc 46 sc 47 CR 52 
-35.0383 -33.0674 -35.5524 -3.5.0160 -36.5790 -38.3959 -41.7557 -44.3263 -55.4107 

-24.3396 -17.7484 -17.9655 -12.3886 -8.5554 -9.0015 -18.0933 -7.1564 -3.0899 . -8.8088 
0.0062 0.0083 o. 0063 0.0059 o.oo 67 0.0070 0.0067 0.0084 o. 0066 0.0067 

HE6 AR 38 AR 39 K 39 K 40 K 41 CA 41 CA 42 sc 44 sc 45 CR 50 
-34.7182 -33.2380 -33.8033 -33.5333 -35.5524 -35.1250 -38.5397 -37.8130 -41.0606 -50.2490 

-25.7450 -17.6766 -15.0210 -7 .• 3738 -7.5306 -5.0643 -18.1072 0.1678 -6.3322 
0.0091 0.0185 0.0074 0.0043 . 0.0065 ·0.0055 0.0127 o. 0057 0.0053 

LI6 CL 38 CL 39 AR 39 AR 40 AR 41 K 41 K 42 CA 44 CA 45 v 50 
-29.8030 -2<1.8000 -33. 23 80 -3.5.0383 -33.0674 -35.5524 -35.0160 -40.8085 -4qo2158 



-------------------------------------------------------------------------------------------------------------------
INCOMING GAMMA N p 0 T HE3 HE4 ll6 LT7 Cl2 
-------------------------------------------------------------------------------------------------------------------
OUTGOING 

-24.6021 -18.4925 -14.35 1H -9.9930 -6.3786 -7.9023 -18.3897 -3.8826- -8.4104 
0.0044 c. 0091 o. 0049 o. 007 4 0. 0043 0.0044 0.0055 0.0059 o. 0048 

Ll7 CL 37 Cl 38 AR 38 AR 39 AR -40 K 40 K 41 CA 43 CA 44 v 49 
-:n. 7648 -2CJ. 8030 -34.71 82 -33.2380 -35.03 83 -33.53 33 -35.5524 -38. 3CJ59 -47.9565 

-32.8862 -22.5696 -24. 16 59 -14.5517 -14.2178 -13.6712 -26.44 77 -9.7777 -9.1026 -17.9358 
0.0060 o. 0045 o. 0046 0.0050 0.0074 0 .oo 51 0.004'5 0.0057 0.0060 0.0055 

LIB CL 36 Cl 37 AR 37 AR 38 AR 39 K 39 K 40 CA 42 CA 43 v 48 
-2CJ.5196 -31.7648 -3C. 95 09 -34.7182 -33.2380 -33.80 33 -33.5333 -38.5397 -38.3959 -44.4700 

-37.4101 -28.8336 -28.9040 -22.3378 -16.7564 -22.7073 -30.1965 -17.2112 -12.9776 -24.4146 
0.0205 0.0208 o. 02 05 0.0205 0.0206 0.02 27 0.0206 0.0208 c. 0207 0.0219 

ll9 Cl 35 Cl 36 AR 3 6 AR 37 AR 38 K 38 K 3<l CA 41 CA 42 v 47 
-29.0145 :..2s.5196 -30.2316 -30.9509 -34.7182 -28.7860 -33.8033 -35.1250 -38.5397 -42.0100 

-30.2285 -22.3571 -20.1365 -14.2926 -14.7785 -7.2589 -21.7363 -6.5611 -6.1112 -8.6708 
0.0701 0.1501 o. 0091 O.OHI5 0.5000 0.0043 0.0065 0.0118 0.2000 0.0047 

8 E7 s 37 s 38 Cl 38 Cl 39 Cl 40 AR 40 AR 41 K 43 K 44 Tl 49 
-27.0000 -26.8000 -29.8030 -29.8000 -27.5000 -35.0383 -33.0674 -36.5790 -36.2100 -48.5577 

I 
\0 
w 

-23.9630 -14.0837 -16.0015 -7.9094 -a. 0571 -3.1606 -17.1473 -3.1693 -2.8868 -7.8835 
I 

0.0044 o. 0090 o. 0059 0.0043 o. 0090 0.0049 0.0073 0.0056 0.0128 0.0049 
8E9 s 35 s 36 Cl 36 Cl 37 Cl 38 AR 38 AR 39 K 41 K 42 TI 47 

-28.8471 -30.6550 -29.5196 -31.76~8 -29.8030 -34.7182 -33.2380 -35.5524 -35.0160 -44.9266 

-24. 1331 -17.1481 -17.7631 -11.4111 -7.3518 -8.1844 -16.<;236 -6.4449 -3.6069 -9.9440 
0.0054 o. 0048 o. 0048 0.0062 0.0048 0.0048 o. 0053 0.0049 0.0059 0.0052 

BE10 s 34 s 35 Cl 35 Cl 36 Cl 37 AR 37 AR 38 K 40 K 41 TI 46 
-29.9335 -28.8471 -29.0145 -29.5196 -31.7648 -30.9509 -34.7182 -33.5333 -35.5524 -44.1.226 

-30. 0937 -24.4468 -19.6514 -34.457<; -15.8743 -19.8717 
MASS MASS o. 0701 0.1501 MASS 0.0185 o. 5000 0.0403 MASS 0.0082 

88 p 36 p 37 s 37 s 38 s 39 Cl 39 CL 40 AR 42 AR 43 sc 48 
UNKNOWN UNKNOWN -27.0000 -26.8000 UNKNOWN -2Cl • .BOOO -27.5000 -34.4200 UNKNOWN -44.5050 

-28.6818 -17.3757 -9.7209 -11.5618 -6.8157 -21.2840 -4.3851 -5.5371 -11.7561 
0.2000 MASS o. 0043 0.0090 o. 0701 0.0043 0.0090 0.0043 0.0065 0.0055 

810 p 34 p 35 s 35 s 36 s 37 CL 37 CL 38 AR 40 AR 41 sc 46 
-24.8300 UNKNOWN -28.8471 -30.6550 -27.0000 -31.7648 -29.8030 -35.0383 -33.0674 -41.7557 

-23.7927 -17.2258 -12. 9048 -8.1443 -4.5223 -5.6763 -15.9377 -?.8ooc; -0.1817 -9.0667 N 
0 

0.0053 0.2000 o. 0049 0.0043 0.0090 o. 0058 o. 0043 0.0074 O.C043 0.0051 0 

Bll p 33 p 34 s 34 s 35 s 36 Cl 36 CL 37 AR 39 AR 40 sc 45 II' 

-26.3346 -24.8300 -29. 9335 -28.8471 -30.6550 -29.5196 -31.7648 -'33. 2380 -35.0383 -41.0606 -!="" 
-!="" 



20 CA 46 MASS EXCESS--43.1380 +/- 0.0090 MEV "' ••.o••****** 0 
() ------------------------------------------------------------------------------------------------------------------- Pl 

INCOMING GAMMA N p 0 T HE3 HE4 Ll6 Ll7 Cl2 + 
()> -------------------------------------------------------------------------------------------------------------------

OUTCOING 
7. 2 804 a. 4773 14.5029 18. 360<J 20.3510 10.7175 22.3864 23.5493 19.0085 
0.0108 c. 0096 0.0114 0.0103 0.0092 0.0096 0.0104 0.0508 0.0102 

GAMMA CA 46 CA 47 sc 47 sc 48 sc 49 Tl 49 TI '50 v 52 v 53 FE 58 
-42.3410 -44.32 63 -44.5050 -46.5490 -48.55 77 -51.4301 -51.4360 -51.7800 -62.1465 

-10.4009 -2.1647 6.2528 8.2455 12.2050 -0.2270 15.0779 1 5.1339 8.9661 
0.0097 o. 0097 0.0096 o. 0114 0.0092 0.0092 0.0094 c. 01 04 o. 0099 

N CA 45 CA 46 sc 46 sc 47 sc 48 , T I 48 TI 4<J v 51 v 52 FE 57 
-40.8085 -41.7557 -44.3?.63 -44.5050 -48.48 31 -48.5577 -52.1989 -51.4360 -60.1755 

-13. 7970 -7.0155 5.0559 a. 7390 9.0094 -1.4532 13.3994 14.0203 7.0530 
o. 2002 1.0000 0.0108 0.0127 0.0114 0.0103 0.0109 1.0000 0.3001 

p K 45 K 46 CA 46 CA 47 CA 48 sc 48 sc 49 Tl 51 TI 52 MN 57 
-36.6300 -35.3400 -42.34 70 -44.2160 -44.5050 -46. 5490 -49.7380 -49.5400 -.57.4800 

-20.0639 -11.5725 -8.1764 1. 0230 2.98 37 -9.3442 9.2452 8.3714 0.6299 
o. 2002 0.2002 o. 0097 0.0108 0.0096 0.0114 0.0096 o. 01 O<l 0.0100 

0 K 44 K 45 CA 45 CA 46 CA 47 sc 47 sc 48 TI 50 Tt 51 MN 56 
-36.2100 -36.6300 -40.8085 -42.3470 -44.3263 -44.5050 -51.4307 -49.7380 -56.9038 I 

':f 
-21.5089 -13.8065 -9.3394 -4.1435 -1.4009 -11.3369 4.5582 8.2501 -0.3831 

0.0142 0.2002 O. C099 0.0097 o. 0097 o. 0096 0.0093 o. 0097 0.0096 
T K 43 K· 44 CA 44 CA 45 CA 46 sc 46 sc 47 TI 49 TI 50 MN 55 

-36.5790' -36.2100 -41.4596 -40.8085 -41.7557 -44.3263 -48 .5577' -51.4307 -57.7048 

-14.5703 -8.3034 -7.7794 -13. 297f: 2.5681 1.7980 -2.9563 
MASS MASS o. 2002 0.2002 1.0000 0.0108 0.0104 0.2002 0.0114 

HE3 AR 43 AR 44 K 44 K 45 K 46 CA 46 CA 47 sc 49 sc 50 CR 55 
UNKNOWN UNKNOWN -3.6.2100 -36.6300 -35.3400 -42.3470 -46.5490 -44.9600 -55.1130 

-11.1427 -1.6948 3.7832 6. 0172 10.1771 13.0307 15.8935 11.3678 
0.0410 MASS 0.0142 0.2002 0.2002 0.0097 o. 011 5 o. 0104 0.0098 

HE4 AR 42 AR 43 K 43 K 44 K 45 CA 45 CA 46 sc 48 sc 49 CR 54 
-34.4200 UNKNOWN -36.5790 -36.2100 -36.6300 -40.8085 -44.5050 -46.5490 -56.9305 

-25.6979 -19.5974 -17.8948 -12.5843 -9.2073 -7.4090 -16. 85le -4.8921 -1.5026 .;..5.3255 
o.oo99 o. Oll 0 o. 0105 0.0155 o. 0148 0.0106 0.0107 0.0106 o. 0104 0.0103 

HE6 AR 40 AR 41 K 41 K 42 K 43 CA 43 CA 44 sc 46 sc 47 CR 52 
-35.0383 -33.0674 -35.5524 -35.0160 -36.5790 -38.3959 -41.459t -41.7557 -44.3263 -55.4107 

-2c;.1264 -1.6. 8700 -9.6705 -5.7161 -18. 591f 0.0279 -5.7904 
o. 5001 MASS o.o1 o3 0.0410 MASS 0.0143 0.2002 0.0109 0.0104 

ll6 CL 40 Cl 41 AR 41 AR 42 AR 43 K 4'3 K 44 CA 46 CA 47 v 52 
-27.5000 UNKNOWN -33.0674 -34.4200 UNKNOWN -36.5790 -36.2100 -42.3470 -51.4360 



-------------------------------------------------------------------------------------------------------------------
IN COM lNG GAMMA N p I) T HE3 HE4 ll6 LT7 Cl2 
----------------------------------------------------------------------------------~--------------------------------
OUTGOING 

-28.2453 -22.473<; -15.71.80 -11.84.20 -8.6753 -8.0980 -19.0415 -3.1484 -5.8464 
0.0202 o. 5001 o. 0091 0.0103 0.0410 0.0150 0.0143 0.00913 0.0094 

Ll7 Cl 39 CL 40 AR 40 AR 41 AR 42 K 42 K 43 CA 45 CA 46 v 51 
-29.8000 -27.5000 -35. 03 83 -33.0674 -34.4200 -35.0160 -36.57<;0 -40.8085 -52.1()89 

-34.2812 . -26.2128 -23.55 72 -15.9100 -16.0668 -13.6::>05 -26.6434 -8.5362 -a. 3684 -14.8684 
0.0121 o. 0202 o. 0109 0.0092 0.0104 o. 0098 0.0151 0.0101 c.ooq9 0.0097 

l 18 Cl 38 Cl 39 AR 39 AR 40 AR 41 K 41 K 42 CA 44 CA 45 v 50 
-29. 8030 -29.8000 -33.23 80 -35.0383 -33.0674 -35.55 24 -35.0160 -41.45% -40.8085 -49.2158 

-36.3382 -30.2286 -26.0958 -21.7291 -18.1147 -19.6384 -30.1258 -1.5.6187 -11.7361 -20.1465 
0.0220 0.0233 o. 0221 0.0227 0.0219 0.0220 0.0222 0.0223 0.0223 0.0220 

ll9 CL 37 Cl 38 AR 38 AR 39 AR 40 K 40 K 41 CA 43' CA 44 v 49 
-31.7648 -2<;. 8030 -34.7182 -33.2380 -35.0383 -33.53 33 -35.5524 -38.3959 -41.4596 -47.9565 

-24. 11 79 -9.5556 -8.1885 -8.6596 -9.1689 
MASS MASS o. 5001 MASS MASS 0.0410 MASS 0.2002 1.0000 0.0109 

BE7 s 39 s 40 Cl 40 CL 41 Cl 42 AR 42 AR 43 K 45 K 46 TI 51 
UNKNOWN UNKNOWN -27.5000 UNKNOWN UNKNOWN -34.4200 UNKNOWN -36.6300 -35.3400 -49.7380 

I 
\() 
Vl 

-27.4885 -19.6171 -17.3965 -11.5526 -12.0385 -4.5189 -18.9963 -3.8211 -3.3712 -'5.9308 
I 

0.0706 0.1503 o. 0121 0.0201 0.5001 0.0091 0.0103 0.0143 0.2002 0.0093 
BE9 s 37 s 38 Cl 38 Cl 39 Cl 40 JIR 40 AR 41 K 43 K 44 'n 49 

-27.0000 -26.8000 -29.8030 -29.8000 -27.5000 -3'5-.03 83 -33.06 74 - 36.57<10 -36.2100 -48.5577 

-2~.C900 -20.673 6 -16.6912 -12.8061 -10.9950 -7.5757 -18.281G -6.6406 -4.2587 -7.2619 
0.0122 0.0706 o. 0093 .0.0122 0.0202 o. 0110 0.0093 0.01'52 d. 0144 0.0095 

BE10 s 3~ s 37 CL 37 Cl 38 Cl 39 AR 39 AR 40 K 42 K 43 TI 48 
-30.6550 -27.0000 -31. 76411 -29.8030 -29.8000 -33.2380 -35.0383 -35.0160 -36.5790 -48.4831 

-21.1011 
MASS MASS MASS MASS MASS MASS MASS MASS MASS 0.2002 

B8 p 38 p 39 s 39 s 40 s 41 Cl 41 Cl 42 AR 44 AR 45 sc 50 
U"lKNOWN UNKNOWN UN KNOW!'; UNKNCWN UNKNOWN UNKNOWN UNKNOWN UNKNOWN UNKNOWN -44.9600 

-20.9012 -15.2543 --10.4589 -25.2654 -6.6818 -10.6852 
MASS MASS o. 0706 0.1'503 MASS 0.0201 0.5001 0.0410 MASS .0.0114 

810 p 36 p 37 s 37 s 38 s 39 Cl 39 Cl 40 AR 42 AR 43 /' sc 48 
UNKNO'.m UNKNOWN -27.0000 -26.8000 UNKNOWN -29.801)0 -27.5000 -34.4200 UNKNOWN -44.'5050 

-13.8617 -11.6698 -10.0557 -7.0713 -19.5809 -4.64<J9 -2.4784 -7.4794 "' 0 

MASS MASS o. 0120 0.0706 0.1503 0.0120 0.0201 0.0103 0.0410 0.0096 (') 

BJl p 35 p 36 s 36 s 37 s 38 Cl 3!l Cl 3<; AR 41 AR 42 sc 47 I" 

UNKNOWN UNKNOWN -30. 65 50 -?7.0000 -26.8000 -2<l.srno -29.8000 -33.0674 -34.4200 -44.3263 + 
0\ 



2C CA 48 MASS EXCESS -44.2160 +I- 0.0090 MEV t\) 

••••••••••• 0 

0 

------------------------------------------------------------------------------------~--------~--------------------- {ll 

IN COM lNG GAMMA N p .0 T HE3 HE4 ll6 Ll7 C12 ..,.. 
' . .CD -------------------------------------------------------------------------------------------------------------------

OUTGOING 
5.1434 9. 6220 13.8799 20.4533 7.1488 19.5024 17.2950 
0.0142 0.; 0103 0.2002 MASS 0.0108 1.0000 1.0000 MASS 0.0313 

GAMMA CA 48 CA 49 sc 49 sc 50 sc 51 Tt 51 TI 52 v 54 v 55 FE 60 
-41.2880 -46.5490 -44.9600 UNKNOWN -49.7380 -49.5400 -49.6300 UNKNOWN -61.5110 

-9.9404 -o. 4934 7.3975 7.6225 14.0746 -0.1247 13.5810 12.2499 8.3725 
0.0108 0.0114 0.0103 0.2002 0.0096 0.0108 0.0508 1.0000 0.0100 

N CA 47 CA 48 sc 48 sc 49 sc .50 T I 50 TI 51 v 53 v 54 FE 59 
-42.3470 -44.5050 -46.5490 -44.96 00 -51..4307 -49.7380 -51..7800 -49.6300 -60.6599 

-1!'.2550 2.9189 4.5450 8.3864 
0.3001 MASS 0.0142 1.0000 0.2002 MASS .M4SS MASS .MASS 

p K 47 K 48 CA 48 CA 49 CA 50 sc 50 sc 51 Tl 53 TI 54 MN 59 
-36.2500 UNKNOWN -41.2880 -41.1000 -44.9600 UNKNOWN UNKNOWN UNKNOWN UNKNOWN 

-22.0119 -13.0305 -7.7159 -1.1140 4.1284 -9.96?2 6.2765 -1.7019 
1. 0000 0.3001 o. 01 08 0.0142 0.0103 0.2002 1.0000 MASS 1.0000 

0 K 46 K 47 CA 47 CA 48 CA 49 sc 49 sc 50 Tt 52 TI 53 MN 58 
- 35.3400 -36.2500 -42.34 70 -41.2880 -46.54 90 -44.9600 -49.5400 UNKNOWN -55.6500 I 

~ 
I 

-22.5359 -15.754 !' -8.7390 -3.6830 0.2704 -10.1922 4.6604 5.2814 -1.6859 
o. 2002 1.0000 o. 0127 0.0108 0.0114 0.0103 0.0109 1.0000 0.3001 

T K 45 K 46 CA 46 CA 47 CA 48 sc 48 sc 49 TI 51 TI 52 MN 57 
-3€:.6300 -35.3400 -43. 1380 -42.3470 -44.5050 -46 •. 5490 -49.7380 -49.5400 -57.4800 

-16.51 83 -9.7614 -15.4346 
MASS MASS 1. 0000 0.3001 MASS 0 •. 0142 MASS MASS MASS 

HE3 AR 45 AR 46 K 46 K 47 K 48 CA 48 CA 49 sc 51 sc 52 CR 57 
UNKNOWN UNKNOWN -35.3400 -36.2500 UNKNOWN -41.2880 UNKNOWN UNKNOWN UNKNOWN 

-2.7218 1.8352 4.5592 10.6376 12.4077 8.6493 
MASS MASS o. 2002 1.0000 o. 3001. 0.0108 0.2002 MASS 0.1503 

HE4 AR 44 AR 45 K 45 K 46 K 47 CA 47 CA 48 sc 50 sc 51 CR 56 
UNKNOWN UNKNOWN -36.63 00 -3.5.3400 -36.2500 -42.3470 -44.9600 UNKNnWN -55.2900 

-27.3942 -17.9462 -12.4683 -10.2343 -6.0744 -16.2514 -3.2208 -0.3579 -4.8837 
0.0412 MASS o. 0148 0.2002 o. 2002 0.0105 0.0133 0.0121 O. 01ll 0.0106 

HE6 AR 42 AR 43 K 43 K 44 K 45 CA 45 CA 46 sc 48 sc 49 CR 54 
-34.4200 UNKNOWN -36.57 90 -36.2100 -36.6300 -40.8085 -43.1380 -44.5050 -46.54<10 -56.9305 

-6.7431 -20.5396 -2.1091 -8.6744 
MASS MASS MASS MASS MASS 0.2002 1. 00 00 0.0143 1.0000 

LI6 CL 42 CL 43 AR 43 AR 44 AR 45 K 45 K 46 CA 48 CA 49 v 54 
UNKNOWN UNKNOWN UNKNOWN UN KNOW I\ UNKNOWN -36.6300 -35.3400 -41.2880 -49.6300 



-------~------------------------------------------------------------------------~----------------------------------
INCOMING GAMMA N p 0 T HE3 HE4 LI6 ll7 Cl2 
-------------------------------------------------------------------------------------------------------------------
OUTGOING 

-17.4143 -7.9820 -20.068~ -2.(:87<; -7.3433 
MASS MASS 0.0410 MASS MASS · 0.2002 o. 2002 0.0109 0.0508 

LI7 CL 41 CL 42 AR 42 AR 43 AR44 K 44 K 45' CA 47 CA 48 v 53 
UNKNOWN UNKNOWN -34.42 00 UNKNOWN UNKNOWN -36.2100 -36.6300 -42.3470 -51.7800 

-37.6622 -24.8058 -17.6063 -13.6519 -26.5274 -7.9358 -7.9079 -13.7262 
o. 5001 MASS o. 0104 0.0410 MASS 0.0143 0.2002 0. 0129 O.OllO 0.0104 

LIB Cl 40 CL 41 AR 41 AR 42 .AR 43 K 43 K 44 CA 46 CA 47 v 52 
-27.5000 UNKNOWN -33. 0674 -34.4200 UNKNOWN -36.5790 -36.210C -43.1380 -42.3470 -51.4360 

-39.3810 -33.6096 -26.8537 -22.9777 -19.8110 -19.2337 -30.1772 -14.2841 -11.1357 -16.98,21 
o.o2fl4 0.5005 o. 0219 0.0225 0.0456 0.0250 0.0245 0.0223 0.0237 0.0221 

l [9 Cl 39 Cl 40 AR 40 AR 41 AR 42 K 42 K 43 CA 45 CA 46 v 51 
-29.8000 -27.5000 -35.03 83 -33.0674 -34.4200 -35.0160 -36.57<;0 -40.8085 -43.13 80 -52.1989 

-9.6465 
MASS MASS MASS MASS MASS > MASS MASS 0.3001 MASS MASS 

BE7 s 41 s 42 Cl 42 Cl 43 CL 44 AR 44 AR 45 K 47 I( 48 TI 53 
UNKNOWN UNKNOWN UNKNOWN UNKNOWN UNKNOWN UNKNOWN UNKNOWN -36.2500 UI\IKNOWN UNKNOWN 

I 

28 
-20.7775 .-6.2152 -4.8481 -5.3192 -5.8285 

I 

MASS MASS 0.5001 MASS MASS 0.0410 MASS 0.2002 ,1.0000 0.0109 
BE9 s 39 s 40 CL 40 Cl 41 Cl 42 AR 42 AR 43 K 45 K 46 T[ 51 

UNKNOWN UNKNOWN -27.5000 UNKNOWN UNKNOWN -34.4200 UNKNOWN -36.6300 -35~3400 -49.7380 

-30.02~0 -19.7340 -16 .. 1871 -8.8243 -19.CH82 -6.5246 -5.2857 -5.3923 
0.1503 MASS 0.0202 0.5001 MASS 0.0105 0.0411 0.2002 0.2002 0.0098 

BE10 s 38 s 39 CL 39 Cl 40 Cl 41 AR 41 AR 42 K 44 K 45 Tl 50 
-26.8000 UNKNOWN -29.8000 -27.5000 UNKNOWN -33.0674 -34.4200 -36.2100 -36.6300 -51.4307 

-11.3082 
MASS MASS MASS MASS MASS MASS MASS MASS MASS 0.2002 

810 p 38 ., 39 s 39 s 40 s 41 CL 41 Cl 42 AR 44 AR 45 sc 50 
UNKNOWN UNKNOWN UNKNOWN UNKNOWN UNKNOWN UNKNOWN UNKNOWN UNKNOWN UNKNOWN -44.9600 

-18.7947 -10.4523 -6.3347 "' 0 

MASS MASS 0.15 03 MASS "lASS o.o;oo1 MASS MASS MASS 0.0103 0 

Bll p 37 p 38 s 38 s 39 s 40 CL 40 Cl 41 AR 43 AR 44 sc 49 "' 
UNKNOWN UNKNOWN -26.8000 UNKNOWN UNKNOWN -27.5000 UNKNOWN UNKNOWN UNKNOWN -46.5490 

-!=' 
CX> 



21 sc 45 MASS E l<CESS -41.0606 +I- 0.0031 MEV [\) 

*********** 1-' 

------------------------------------------------------------------------------------------------------------------- m 
() 

INCOMING GAMMA N p 0 T HE3 HE4 ll6 ll7 Cl2 -!'"" 

------------------------------------------------------------------------------------------------------~------------
\.n 

OUTGOING 
e. 7665 10.3510 17.0019 22.3725 18.3407 9.3207 24.4750 2<3.2574 18.2783 
o. 0048 o. 0039 0.0040 0.0037 0.0046 0.0038 0.0042 0.0045 0.0055 

GAMMA sc 45 sc 46 TI 46 Tl 47 Tl 48 v 48 v 49 CR 51 CR 52 co 57 
-41.7557 -44.12 26 -44.9266 -48.4831 -44.4700 -47.9565 -51.4472 -55.4107 -59.3389 

-11. 3190 -2.8410 8.1265 10.7445 7.8093 -2.nB 15.2054 17.2225 6.8990 
0.0068 o. 0057 .0.0039 o. 0040 0.0086 0.0046 0.0048 0.0042 0.0086 

N sc 44 sc 45 n 45 Tl 46 Tl 47 v 47 v 48 CR 50 CR 51 co 56 
-37.8UO -39.00 20 -44.1226 -44.9266 -42.0100 -44.4700 -50.2490 -51.4472 -56.0310 

-6.8900 0.5304 6.5420 10.9267 11.5084 2.5583 14.9546 1 e. 7566 12.2558 
0.0051 o.004A 0.0048 0.0045 0.0040 0.0037 0.0046 0.0041 0.0051 

p CA 44 CA 45 sc 45 sc 46 sc 47 TI 47 Tl 48 v 50 v 51 FE 56 
-41.4596 -40.8085 -41.7557 -44.3263 -44.9266 -48.4831 -49.2158 -52.1989 -60.6054 

-15.8006 -4.6655 -9.0945 2. 5091 4.8574 -6.8452 7.8484 9. <;266 3.2763 
0.0050 0.0051 o. 0068 o. 0048 0.0039 o. 0040 0.0040 0.0046 0.0046 

0 CA 43 CA 44 sc 44 sc 45 sc 46 TI 46 TI 47 v 49 v 50 FE 55 
-38.3959 -41.4596 -37.8130 -41.7557 -44.12 26 -44. 92!:6 -47.9565 -49.2158 -57.4728 I 

'flo 
I 

-17.4708 -'l.5432 -12.54 76 -5.0616 -2.0772 -9.4632 2. 54 7'l 6.8533 0.2350 
0.0047 0.0050 o. 0086 0.0068 o. 00 57 o.oo3CJ 0.0047 0.0040 0.0056 

t CA 42 CA 43 sc 43 sc 44 sc 45 TI 45 TI 46 v 48 v 49 FE 54-
-38. 53<J7 -38.3959 -36.1740 -37.8130 -39.00 20 -44.1226 -44.4700 -47.9565 -56.2455 

-20.'l75'l -11.3415 -10.3070 -1.3964 -0.2335 -11.8115 6.5796 7.4731 -0.4399 
0.0124 o. 0114 o. coso 0.0051 o. 0048 o. 0048 0.0039 0.0039 0.0059 

HE3 K 42 K 43 CA 43 Cll 44 CA 45 sc 45 sc 46 TI 48 TI 4CJ MN 54 
-35.0160 -36.5790 -38.3959 -41.4596 -40.8085 -41.7557 -48.4831 -48.5577 -55.5520 

-7.9329 - o. 3979 2. 3433 8.0465 12.9242 9.2590 15.5297 19.9051 11.1975 
0.0047 0.0124 o. 004 7 0.0050 0.0052 0.0068 0.0041 0.0039 0.0046 

HE4 K 41 K 42 CA 42 Cll 43 CA 44 sc 44 sc 45 TI 47 Tl 48 MN 53 
-35.5524 -35.0160 -38.5397 -38.3959 -41.4596 -37.8130 -44.9266 -48.4831 -54.6828 

-24.8555 -17.0541 -16.5222 -10.3979 -5.1691 -11.6185 -20.0600 -5.5684 0.3711 -10.3988 
0.0057 0.0052 o. 0060 0.0065 0.0062 0.0065 0.0095 0 0 0071 O.C057 0.0503 

HE6 K 39 K 40 CA 40 CA 41 CA 42 sc 42 sc 43 TI 45 TI 46 MN 51 
-33.8033 -33.5333 -34. A4 76 -35.1250 -38.5397 -32.1090 -36.1740 -39.0020 -44.1226 -48.2600 

-21.9110 -12.0393 -14.32 67 -6.4607 -5.1830 -1.6780 -14.3283 1. 5140 -3.7018 
0.0068 o. 0034 o. 0035 0.0048 0.0124 0.0048 0.0051 0.0051 0.0042 

L 16 AR 39 AR 40 K 40 K 41 K 42 CA 42 CA 43 sc 45 sc 46 CR 51 
-33.2380 -35.0383 -33.5333 -3r;.S524 -35.0160 -38.5397 -38.3959 -41.7557 -51.4472 



-------------------------------------------------------------------------------------------------------------------. . 
INCOMING GAMMA N p 0 T HE3 HE4 Ll6 Ll7 C12 
-------------------------------------------------------------------------------~-----------------------------------
OUTGOING 

-21.2497 -14.6585 -14.8756 -9.2987 -5.4655 -5.9116 -15.0034 -4.0665 -5.1189 
0.0041 0.0068 o. 0042 0.0035 0.0048 0.0052 0.0048 0.0069 0.0048 

LI1 AR 38 AR 39 K 39 K 40 K 41 CA 41 CA 42' sc 44 sc 45 CR 50 
-34.7182 -33.2380 -33. 8033 -33.5333 -35.5524 -35.1250 -38.5397 -37.8130 -50.2490 

-31.0559 -19.2172 -25.9318 -15.0676 -13.5235 -12.2279 -24.4570 -11.7444 -9.2865 -16.6168 
0.0037 o. 0043 o. 01 06 0.0043 o. 0037 0.0047 0.0053 o.oo88 0.0070 0.0115 

LIB AR 37 AR 38 K 38 K 39 K 40 CA 40 CA 41 sc 43 sc 44 CR 49 
-30.9509 -34.7182 -2 e. 7860 -:33.8033 -33.5333 -34.84 76 -35.1250 -36.1740 -37.8130 -45.3900 

-35.7940 -27.0033 -33. 93 70 -24.1037 -17.2723 -23.7943 -28.7532 -19.8282 -14.9443 -22.9556 
0.0204 o. 0203 o. 03 70 0.0226 0.0204 0.0306 0.0205 0.0207 0.0218 0.2010 

LI9 AR ,36 AR 37 K 37 K 38 K 39 CA 39 CA 40 sc 42 sc 43 CR 48 
-30.2316 -30.9509 -24.7996 -28.7860 -33.8033 -27.3000 -34.8476 -32.1090 -36.1740 -43.0700 

-27.0265 -1a.q581 -16.3025 -8.6553 -8.8121 -6.3458 -19.3887 -1.2815 -1.1137 -7.6137 
0.0086 c. 0183 o. 0068 0.0034 0.0059 0.0048 0.0124 0.0054 0.0050 0.0046 

BE7 CL 38 Cl 39 AR 39 AR 40 AR 41 K 41 K 42 CA 44 CA 45 v 50 
-29.8030 -29.8000 -33.2380 -35.0383 -33.0674 -35.5524 -35.0160 -41.4596 -40.8085 -49.2158 

I 
\0 

'P 
- 22. 891 5 -12.5749 -14.1112 -4.5570 -4.2231 -3.6765 -16.4530 0.2170 0.6921 -7.9411 

0.0052 o. 0034 o. 0035 0.0041 0.0066 0.0042 0.0035 0.0049 0.0052 o. 004 7 
BE9 Cl 36 CL 37 AR 37 AR 38 AR 39 K 39 K 40 CA 42 CA 43 v 48 

-29.5196 -31.7648 -30. 95 09 -34.7182 -33o2380 -33.8033 -33.5333 -36.5397 -38.3959 -44.4700 

-24.6531 -16.0766 -16.1470 -CJ.5808 -3.9994 -CJ.9503' -17.4390: -4.4542 -0.2206 -11.6576 
o. 0040 o. 0056 o. 0044 0.0040 0.0046 0.0107 0.0046 0.0056 o. 005 3 n.oo89 

BElO CL 35 CL 36 AR 36 AR 31 AR 38 K 38 K 39 CA 41 CA 42 v 47 
-29.0145 -2<;.5196 -30.2316 -30.9509 -34.7182 -28.7860 -33.8033 -35.1250 -38.5397 -42.0100 

-36.9837 -29.1123 -26.8917 -21.0478 -21.5337 -14.0141 -28.4915 -13.3163 -12.8664 -15.4260 
0.0701 0.1500 o. 0087 0.0183 0.5000 o.oo 35 0.0060 o. 0116 o.zooo 0.0040 

88 s 37 s 38 CL 3 8 CL 39 Ct 40 AR 40 AR 41 K 43 K 44 TI 49 
-27. 0000 -26.8000 -29.8030 -29.8000 -27.5000 -35.0383 -33.0674 -36.5790 -36.2100 -48.557.7 

-24.2657 -14-3864 -16.3042 -'-8.2121 -8.3598 -3.4633 -11.4500 -3.4720 -3.1895 -8.1862 
0.0034 o. 0086 o. 00 52 0.0033 0.0086 0.0040 0.0068 0.0048 o. 012 5 0.0040 

B 10 s 35 s 36 CL 36 Ct 37 Cl 38 AR 38 AR 39 K 41 K 42 TJ 47 
-28.8471 -30.6550 -2CJ. 51.96 -31.7648 -29.8030 -34.7182 -33.2380 -35.5524 -35.0160 -44.9266 

-19.7948 -12.8097 -13.4248 -7.0728 -3.0135 -3.8460 -12.5853 -2.1066 o. 7314 -5.6057 
[\) 

I-' 

0.0041 o. 0033 o. 0033 0.0052 0.0033 0.0034 0.0040 0.0035 o. 0048 0.0039 (/) 

Bll s 34 s 35 Cl 35 Cl 36 Cl 37 AR 37 AR 38 K 40 K 41 Tl 46 
() 

-29.9335 -28.8471 -29. 0145 -29.5196 -31.7648 -30.9509 -34.7182 -33.5333 -35.5524 -44.1226 
-F 
\Jl 



22 T I 46 MASS EXCESS -44.1226 +I- 0.0023 MEV N 

*********** 
N 

----------------------------------------------------------~--------------------------------------------------------
8 
1-'· 

TN COM IN(; GAMMA N p 0 T HE3 HF4 li6 ll7 C12 -!="" 
0"\ 

------------------------------------------------------------------------------~------------------------------------
OUTGOING 

8.8754 5.1764 13.4833 18.7838 16.1987 B. 5512 20.6678 25.4675 16.1054 
o. 0034 o. 0083 0.0041' 0.0032 0.0112 0.0042 0.0065 0.0042 0.0055 

GAMMA Tl 46 TI 47 v 47 v 48 v 49 CR 49 CR 50 MN 52 MN 53 Nl 58 
-44.9266 -42.0100 -44.4700 -47.9565 -45.3900 -50.2490 -50.7020 -54.6828 -60.2280 

-13.1920 -7. 8361 2.9519 7. 22 59 5.8073 -4. 37q3 10.1544 13.4153 3. 9100 
0.0053 o. 0038 0.0083 0.0041 o. 2000 0.0112 0.0501 0.0065 0.0162 

N TI 45 TI 46 v 46 v 47 v 48 CR 48 CR 49 I'IIN 51 MN 52 NI 57 
-39.0020 -37.0690 -42.0100 -44.4700 -43.0700 -45. 3900' -48.2600 -50.7020 -56.1040 

-10.3510 -1.5844 6.6509 12.0215 7.9897 -1.0303 14.1240 1 B. 9064 1. 9273, 
0.0039 0.0044 0.0034 0.0031 0.0041 0.0032 0.0036 0.0039 0.0051 

p sc 45 sc 46 Tl 46 TI 47 Tl 48 v 48 v 49 CR 51 CR 52 co 57 
-41.0606 -41.7557 -44.9266 -48.4831 -44.4700 -47.9565 -51.4472 -55.4107 -59.3389 

-19.4455 -8.1265 -10.9675 2.6180 -o. 3112 -10.3638 7.0789 9.0960 -1.2275 
0.0064 o. 0039 o. 0053 0.0034 0.0083 0.0041 0.0043 0.0036 0.0083 

D sc 44 sc 45 Tl 45 TI 46 TI 47 v 47 v 48 CR 50 CR 51 co 56 
-37.8130 -41~0606 -39. 0020 -44.9266 -42.0100 -44.4700 -50.2490 -51.44 72 -56.0310 I 

I-' 
0 
0 
I 

-22.8986 -13.1881 -14. 12 56 -6.9346 -7.0722 -14.6378 0.4058 6. 0838 -5.0585 
0.0083 o. 0064 0.0122 0.0053 0.0038 O.Cl083 0.0113 0.0043 0.0112 

T sc 43 sc 44 T[ 44 TI 45 TI 46 v 46 v 47 CR 49 CR 50 co '55 
-36.1740 -37.8130 :..37.6580 -39.0020 -37.0690 -42.0100 -45.3900 -50.24qo -54.0140 

-20.6580 -9.5229 -13.9519 -4.8574 -2.3483 -11.7026 2.9910 5.0692 -1.5811 
o. 0045 o. 0047 o. 0064 o.oo3q 0.0044 0.0034 0.0034 0.0041 o. 0041 

HE3 CA 43 CA 44 sc 44 sc 45 sc 46 TI 46 Tl 47 v 49 v 50 FE 55 
-38.3959 -41.4596 -37.8130 -41.0606 -41.7557 -44. 926(: -47.9565 .,..49.2158 -57.4728 

-8.0076 -0.0800 -3.0844 4.4016 9.4632 1. 3860 12.0111 16.3165 9.6982 
0.0042 0.0045 o. 0083 0.0064 0.0039 o.oo 53 0.0043 o. 0034 0.0052 

HE4 CA 42 CA 43 sc 43 sc 44 sc 45 Tl 45 Tl 46 v 48 v 49 FE 54 
-38.5397 -38.3959 -36.1740 -37.8130, -41.0606 -39.0020 -44.4700 -47.9565 -56.2455 

-26.8732 -18.5244 -25. 8018 -16.4759 -10.5969 -17.4495 -21.6380 -10.5634 -4.8035 -13.3928 
.o. 00.56 o. C061 o. 0119 0.0061 0.0092 0.1501 0.0129 0.0056 o. 0093 0.0138 

HE6 CA 40 CA 41 sc 41 sc 42 sc 43 TI 43 Tl 44 v 46 v 47 FE 52 
-34.8476 -35.1250 -28.63 00 -32.1090 -36.1740 -2qo3400 -37.6580 -37.0690 -42.0100 -48.3280 

-24.6717 -14.5812 -15.7970 -6.5354 -4.8651 -7.1057 -17.9732 1.6229 -7.5090 
0.0028 0.0043 o. 0047 0.0043 0.0047 0.0084 0.0065 o. 0037 0.0065 

l16 K 40 K 41 CA 41 CA 42 CA 43 sc 43 sc 44 TI 46 Tl 47 MN 52 
-33.5333 -35.5524 -35. 12 50 -38.5397 -38.3959 -36.1740 -37.8130 -44.9266 -50.7020 



----------------------------------·---------~-------------------------------------------------------------------

INCOMING GAMMA N p 0 T HE3 HE4 ll6 U7 C12 
-------------------------------------------------------------------------------------------------------------------
OUTGOING 

-25.2266 -17.4252 -16. 8933 -10.7690 -5.5402 -11.9896 -20.4311 -5.9395 -10.7699 
0.0036 0.0028 o. 0041 0.0047 0.0043 0.0047 0.0084 0.0055 0.0501 

U7 K 39 K 40 CA 40 CA .41 CA 42 sc 42 sc 43' Tl 45 T[ 46 MN 51 
-33.8033 -33.5333 -34.84 76 -35.1250 -38.5397 -32.1090 -36.1740 -39.0020 -48.2600 

-36.2828 -23.1941 -30.4798 -17.0853 -14.9938 -21.5075 -30.5350 -13.3224 -11.1595 -22.4508 
0.0104 o. 0038 o. 023'2 0.0042 0.0049 0.0113 o. 0049 0.0124 0.0056 0.0057 

l[8 K 38 K 39 CA 3 9 CA 40 CA 41 sc 41 sc 42 TI 44 TI 45 MN 50 
-28.7860 -33.8033 -27.3000 -34.84.76 -35.1250 -28.6300 -32.1090 -37.6580 -39.0020 -42.6180 

-44.2880 -~2.2302 -40. 1086 -211.6517 -19.2901 -33.7763 -~8.0328 -25.6592 -16.5223 
o. 0.370 0.0225 1. 0002 0.0306 0.0204 0.06 33 0.0229 0.1513 0.0235 MASS 

LI9 K 37 K 38 CA 38 CA 39 CA 40 sc 40 sc 41 TI 43 TI 44 MN 49 
-24.7996 -2 8. 7860 -21.6900 -21.3000 -34.8476 -20.3800 -28.6300 -29.3400 -37.6580 UNKNOWN 

-26.6535 -16.7818 -19.0692 -11.2032 -9.9255 -6.4205 -19.0708 -4.7425 -3.2285 -8.4443 
0.0065 o. 002 7 o. 0028 0.0043 0.0123 0.0043 0.0047 0.0042 0.0046 0.0036 

BE7 AR 39 AR 40 K 40 K 41 K 42 CA 42 CA 43 sc 45 sc 46 CR 51 
-33. 2380 -35.0383 -:n. 5333 -35.5524 -35.0160 -38.5397 -38.3959 -41.0606 -41.7557 -51.4472 

I 
f-' 
0 

-24.5222 -12.683 5 -19.3981 -8.5339 -6.9899 -5.6942 -17.9233 -5.2107 -2.7521\ -10.0831 ';"' 
0.0028 0.0035 o. 01 03 0.0036 o. 0028 0.0040 0.0047 0.0084 0.0066 0.0113 

BE9 AR 37 AR 38 K 38 K 39 K 40 Cll 40 CA 41 sc 43 sc 44 CR 49 
-30.9509 -34.?182 -28.7860 -33.8033 -33.5333 -34.8476 -35.1250 -36.1740 -37.8130 -45.3900 

-26.4980 -17.7073 -24.6410 -14.8017 -7.9763 -14.4983 -19.4572 -10.5322 -5.6483 -13.6596 
0.0039 0.0034 o. 0312 0.0105 0.0041 0.0232 0.0045 0.0052 0.0087 0.2000 

BElO AR 36 AR 37 K 37 K 38 K 39 CA 39 CA 40 sc 42 sc 43 CR 48 
-30.2316 -30.9509 -24.7996 -28.7860 -33.8033 -27.3000 -34.8476 -32.1090 .,-36.1740 -43.0700 

-37.2427 -29.1743 -26. 51 87 -18.8715 -19.0283 -16.5620 -29.6049 -11.4977 -ll. 3299 -17.8299 
0.0085 0.0182 o. 0066 0.0029 0.0056 0.0045 o. 0123 0.0051 0.0047 0.0042 

88 CL 38 CL 39 AR 39 IIR 40 AR 41 K 41 K 42 CA 44 CA 45 v 50 
-2'1. 8030 -29.8000 -33.23 80 -35.0383 -33.0674 -35.5524 -35.0160 . -41.4596 -40.8085 -49.2158 

-26.6552 -16.3386 -17.9349 -8.3207 -7.9868 -7.4402 -20.2167 -3.5467 -2.8716 -ll. 7048 
0.0047 0.0026 o. 0027 0.0034 0.0064 o.oo 35 0.0027 0.0044 0.0047 0.0041 

810 CL 36 CL 37 1\R 37 AR 38 AR 39 K 39 K 40 CA 42 CA 43 v . 48 
-29.5196 -31.7648 -3C. 95 09 -34.7182 -33.2380 -33.80 33 -33.5333 -38.5397 -38.3959 -44.4700 

-23.7758 -15.1992 -15. 2697 -8.7035 -3.1221 -9.0729 -16.5622 -3.5769 0.6567 -10.7803 
[\) 
[\) 

0.0026 o. 0047 o. 0033 0.0021 o.oo 34 0.0103 0.0035 o. 0048 0.0043 0.0083 1-3 

Bll Cl 35 Cl 36 AR 36 AR 37 AR 38 K 38 K 39 CA 41 CA 42 v 47 
1-'· 

-!='" 
-29.0145 -zc;.5196 -30.2316 -30.9509 -34.7182 -28.7860 -33.8033 -35.1250 -38.5397 -42.0100 0\ 



22 TI 47 MASS EXCESS -44.9266 +I- 0.0025 MEV "' **•******** "' 
J-3 ------------------------------------------------------------------------------------------------------------------- 1-'· 

INCOMING GAMMA N p 0 T HE3 HE4 ll6 LI7 C12 + 
--'I -------------------------------------------------------------------------------------------------------------------

OUTGOING 
11. 62B 6.8324 16.1658 19.2391 20.253 7 8.Cl454 23.8446 25.5327 16.2333 
0. 0032 o. 0042 0.0033 0.0041 0.0043 0.0036 0.0044 0.0057 0.0046 

GAMMA TI 47 TI 48 v 48 v 49 v 50 CR 50 CR 51 MN 53 MN 54 Nt 59 
-48.4831 -44.4700 -47.9565 -49.2158 -50.2490 -51.4472 -54.6828 -55.5520 -61.1599 

-B. 8754 -3.6990 4.6079 9.9084 7. 32 33 -o. 3243 11.7924 16.5921 7.2300 
0.0034 o. 00 84 0.0042 0.0033 o. 0113 0.0043 0.0066 0.0044 0.0056 

N TI 46 TI 47 v 47 v 48 v 49 CR 49 CR 50 MN 52 MN 53 Nt 58 
-44.1226 -42.0100 -44.4700 -47.9565 -45.3900 -50.2490 -50.7020 -54.6828 -60.2280 

-10.45Cl9 0.182 2 9.4034 11.29 21 10.6723 -0.5750 17.2835 17.Cl724 7.6224 
0.0045 0.0041 0.0032 0.0032 0 .oo 33 o. 0041 0.0041 0.0041 0.0065 

p sc 46 sc 47 Tt 47 Tt 48 TI 49 v 49 v 50 CR 52 CR 53 co 58 
-41.7557 -44.3263 -48.4831 -48.5577 -47.9565 -49.2158 -55.4107 -55.2807 -59.8380 

-17.0019 -8.2354 -6. 65 09 5. 3705 1.3388 -7.6813 7.4731 12.2555 1.2764 
o. 0040 0.0045 o. 0034 0.0032 0.0042 0.0034 0.0038 0.0041 0.0052 

0 sc 45 sc 46 Tt 46 rr 47 Tt 48 v 48 v 49 CR 51 CR 52 co 57 
-41.0606 -41.7557 -44.1226 -48.4831 -44.4700 -47.1j565 -51.4472 -55.4107 -59.3389 I 

1-' 
0 
[\') 
I 

-22.0635 -10.7445 -13.5856 -2.6180 -2.9352 -12.Cl818 4.4609 6.4780 -3.8455 
0.0065 o. 0040 o. 0054 0.0034 0.0084 0.0042 0.0044 0.0038 o. 0084 

T sc 44 sc 45 TI 45 TI 46 Tt 47 v 47 v 48 CR 50 CR 51 co 56 
-37.8130 -41.0606 -39.0020 -44.1226 -42.0100 -44.4700 -50.24Cl0 -51.4472 -56.0310 

-18.3983 -1<1.9780 -11.5083 -4.9663 -o. 5817 -8.9501 3.4463 7. 2483 0.7475 
0.0048 0.0044 o. 0040 0.0045 0.0041 0.0032 0.0042 0.0036 0.0047 

HE3 CA 44 CA 45 sc 45 sc 46 sc 47 Tt 47 Tt 48 v 50 v 51 FE 56 
-41.4596 -40.8085 -41.0606 -41.7557 -44.3263 -48.4831 -49.2158 -52.1<)89 -60.6054 

-a. 9555 2.1797 -2.24<)4 6.8452 9.3543 ll. 7026 14.6<)36 16.7717 10.1214 
0.0046 0.0048 o. 0065 0.0040 0.0045 0.0034 0.0035 0;,0042 0.0042 

HE4 CA 43 CA 44 sc 44 sc 45 sc 46 TI 46 Tt 47 v 49 v 50 FE 55 
-38.3959 -41.4596 -37.8130 -41.0606 -41.7557 -44.1226 -47.9565 -49.2158 -57.4728 

-' 27.3998 -15.9137 -23. 12 68 -13.2149 -9. 7618 -9.9355 -21.0980 -6.4264 -3.1475 -11.8268 
0.0062 0.0059 o. 0062 0.0093 o. 0076 0.0129 0.0067 0.0094 0.0059 0.0452 

HE6 CA 41 CA 42 sc 42 sc 43 sc 44. Tt 44 Tt 45 v 47 v 48 FE 53 
-35.1250 -38.5397 -32.1090 -36.1740 -37.8130 -37.6580 -39.0020 -42.0100 -44.4700 -50.6980 

-23.4626 -15.9276 -13.1863 -7.4832 -2.6054 -6.2707 -15.529t: 4.3754 -4.3322 
0.0044 0.0123 o. 0044 0.0048 0.0049 o. 00 66 0.0041 0.0036 o. 0044 

ll6 K 41 K 42 CA 42 CA 43 CA 44 sc 44 sc 45 Tt 47 Tt 48 MN 53 
-35.5524 -35.0160 -38.5397 -38.3959 -41.4596 -37.8130 -41.0606 -48.4831 -54.6828 



--------------------------------------------------------------------------------~-~----------~---------------------
INCOMING GAMMA N p D T HB HE4 Lib ll7 C12 
-------------------------------------------------------------------------------------------------------------------
OUTGOING 

-26.3006 -16.2101 -17.4199 -8.1583 -6.4880 -e. 7286 -19.5961 -1.6229 -9.1319 
0.0030 0.0044 o. 0048 0.0044 0.0048 o. 00 85 0.0066 0.0037 0.0066 

LI7 K 40 K 41 CA 41 CA 42 CA 43 sc 43 sc 44 Tt 46 Tt 47 MN 52 
-33.5333 -35.5524 -35. 12 50 -38.5397 -38.3959 -36.1740 -37.8130 -44o1226 -50.7020 

-32.0695 -24.2681 -23. 73 62 -17.6119 -12.3831 -18.8325 -27.2740 -12.7824 -6.8429 -11.6128 
o. 003.9 0.0032 0.0043 o.ooso 0.0046 o.ooso o.coss o.oos7 0.0039 0.0501 

LIB K 39. K 40 CA 40 CA 41 CA 42 sc 42 sc 43 TI 45 T1 46 MN 51 
-33.8033 -33.5333 -34. 84 76 -35.1250 -38.5397 -32.1090 -36.1740 -39.0020 -44.1226 -48.2600 

-41.1056 -2E.016<; -35.3026 -21.9081 -19.8166 -26.3303 -35.3578 -18.1452 -15. <J823 -27.2736 
0.0225 0.0203 o. 03 06 0 .o 204 0.0205 0.0230 0.0206 0.0235 0.0207 0.0208 

l 19 K 38 K 39 CA 3 9 CA 40 CA 41 sc 41 sc 42 Tl 44 TI 45 MN 50 
-28.7860 -33.8033 -27.3000 -34.8476 -35.1250 -28.6300 -32.1090 -37.6580 -39.0020 -42.6180 

-25.6572 -19.5567 -17.8541 -12.5436 -9.1665 -7.3683 -16.8111 -4.8514 -1.461Cl -5.2848 
0.0028 0.0056 o. 004.4 0.0123 0.0113 0.0048 0.004<J 0.0047 0.0043 0.0041 

BE7 AR 40 AR 41 K 41 K 42 K 43 CA 43 CA 44 sc 46 sc 47 CR 52 
-35.0383 -"33.0674 -35.5524 -35.0160 -36.5790 -38.3959 -41.4596 -41.7557 -44.3263 -55.4107 

I 
I-' 
0 

-21. 558Cl -14.9677 -15.1848 -9.6079 -5.7747 -6.2208 -15.3126 -4.3757 -0.3092 -6.0281 
VJ 

I 

0.0036 0.0066 o. 0037 0.0029 o. 0044 0.0048 0.0044 0.0067 0.0042 0.0044 
BE<; AR 38 AR 39 K 39 K 40 K 41 CA 41 CA. 42 sc 44 sc 45 CR 50 

-34.1182 -33.2380 -33.8033 -33.5333 -35.5524 -35.1250 -38.5397 -37.8130 -41.0606 -50.2490 

-26.5827 -14.7440 -21.45 86 -10.5944 -9.0503 -7.7547 -19.9838 -7.2112 -4.8133 -12.1436 
0.0036 0.0042 o. 01 05 0.0042 o. 0035 0.0046 0.0052 0.0087 0.0069 0.0115 

BElO AR 37 AR 38 K 38 K 39 K 40 CA 40 CA 41 sc 43 sc 44 CR 49 
-30.9509 -34.7182 -28.7860 -33.8033 -33.5333 -34.84 76 -35.1250 -36.1740 -37.8130 -45.3900 

-38. 0497 -32.2783 -25. 52 24 -21.6464 -18.4797 -17.9024 -28.845<; -12.9528 -9.8044 -15.6508 
0.0182 0.5000 o. 0030 0.0057 0.0401 o. 0124 0.0114 0.0048 0.0095 0.0038 

88 Cl 39 Cl 40 AR 40 AR 41 AR 42 K 42 K 43 CA 45 CA 46 v 51 
-29.8000 -27.5000 -35.03 83 -33.0674 -34.4200 -35.0160 -36. 57'30 -40.8085 -43.1380 -52.1989 

-25.2140 -1<J.1044 -14.9716 -10.6.049 -6.9905 -8.5142 -19.0016 -4.4945 -0.6119 -9.0223 
0.0028 o. 0084 o. 0036 0.0065 0.0027 o. 0028 0.0043 0.0048 o. 0050 0.0034 

810 Cl 37 Cl 38 AR 38 AR 39 AR 40 K 40 K 41 CA 43 CA 44 v 49 
-31.7648 -29.8030 -34.7182 -33.2380 -35.0383 -33.5333 -35.5524 -38.3959 -41.4596 -47.9565 

-24.0747 -13.7580 -15.3544 -5.7402 -5.4063 -4.8596 -17.6362 -0.9662 -o. 2911 -9.1243 "' "' 0.0048 o.co21 o. 0028 0.0036 0.0065 0.0036 0.0028 0.0044 o. 0048 0.0042 8 

Bll Cl 36 Cl 37 AR 37 AR 38 AR 39 K 39 K 40 CA 42 CA 43 v 48 
1-'· 

-29.5196 -31.7648 -3C. 9509 -34.7182 -33.2380 -33.8033 -33. 53"33 -38.5397 -38.3959 -44.4700 -!=' 
....:] 



22 TI 48 MASS EXCESS -48.4831 +I- 0.0020 MEV [\) 

*********** 
[\) 

------------------------------------------------------------------------------------------------------------------- 8 
1-'· 

INCOMING GAMMA N p 0 T HE3 HE4 LJ6 ll7 Cl2 -I=" 
CP -------------------------------------------------------------------------------------------------------------------

OUTGOING 
8.1460 6. 76 24 13.8686 18.6658 17.8954 9.3524 21.1573 24.1290 15.9876 
o. 002 8 o. 0030 0.0038 o. 0031 0 .oo 33 0.0036 0,0055 o. 0040 0.0050 

GAMMA TI 48 TI 49 v 49 v 50. v 51 CR 51 CR 52 MN 54 MN 55 NI 60 
-48.5577 -4 7. 95 65 -49.2158 -52.1989 -51.4472 -55.4107 -55.5520 -57.7048 -64.4707 

-11.6279 -4.7955 4.5379 7.6112 8.6258 -2.6826 12.2167 13.9048 4.6054 
0.0032 o. 0039 0.0030 0.0038 0.0040 0.0033 0.0041 0.0055 0.0044 

N Tl 47 TI 48 v 48 v 49 v 50 CR 50 CR 51 MN 53 MN 54 Nt 59 
-44.9266 -44.4700 -47.9565 -49.2158 -50.2490 -51.4472 -54.6828 -55.5520 -61.1599 

-11.4458 -3.1t;56 5.9215 10.6086 a. 3751 -1.1484 13.5970 16.0657 6.4606 
0.0038 0.0073 0.0028 0.0039 0.0038 o. 0031 0.0038 0.0044 0.0041 

p sc 47 sc 48 TI 48 TI 49 TI 50 v 50 v 51 CR 53 CR 54 co 59 
-44.3263 -44.5050 -48.5577 -51.4307 -49.2158 -52.1989 -55.2807 -56.9305 -62.2327 

-19.8633 -9.2213 -9.4034 1.8886 1. 26 88 -9.9785 7.8801 e.5690 -1.7810 
0.0042 o. 0038 o. 0032 0.0028 0.0030 0.0038 0.0038 0.0038 o. 0063 

0 sc 46 sc 47 TI 47 Tl 48 TI 49 v 49 v 50 CR 52 CR 53 co 58 
-41.7557 -44.3263 -44. 92 66 -48.5577 -47.9565 -49.2158 -55.4107 -55.2807 -59.8380 I 

1-' 
0 
-I=" 
I 

-22.3724 -13.6C5G -12.0215 -5.3705 -4.0317 -13.0518 2.102 6 6.8850 -4.0941 
o. 0037 o. 0042 0.0031 0.0032 0.0040 0.0030 0.0035 0.0038 0.0050 

T sc 45 sc 46 TI 46 TI 47 Tl 48 v 48 v 49 CR 51 CR 52 co 57 
-41.0606 -41.7557 -44. 12 26 -44.9266 -44.4700 -47.<;565 -51.4472 -5'5.4107 -59.3389 

-22.6059 -12.2050 -14.3697 -'5.9522 -3.9595 -12.4320 2.8729 2.9289 -3.2389 
0.0041 0.0092 o. 0042 0.0038 0.0073 0.0029 0.0033 0.0055 0.0047 

HE3 CA 45 CA 46 sc 46 sc 47 sc 48 TI 48 Tl 49 v 51 v 52 FE 57 
-40.8085 -43.1380 -41.7557 -44.3263 -44.5050 -48.5577 -52.1989 -51.4360 -60.1755 

-9.4482 -2.0279 -2. 55 83 3.9838 8.3684 8.9501 12.3964 16.1984 9.6976 
0,0046 0.0041 o. 0037 0.0042 0,0038 0.0032 0,0039 0.0033 0.0045 

HE4 CA 44 CA 45 sc 45 sc 46 'sc 47 TI 47 Tl 48 v 50 v 51 FE 56 
-41.4596 -40.8085 -41.0606 -41.7557 -44.3263 -44.9266 -49.2158 -52.1989 -60.6054 

-27.5416 -19.6140 -22.6183 -15.1324 -10.0707 -12.1480 -19.5339 -7.5229 -3.2175 -9.8358 
0.0057 0.0059 o. 0092 0.0075 0.0054 0.0066 0.0050 0.0057 0.0051 1),0064 

HE6 CA 42 CA 43 sc 43 sc 44 sc 45 Tl 45 TJ 46 v 48 v 49 FE 54 
-38.5397 -38.3959 -36.1740 -37.8130 -41.0606 -39.0020 -44.1226 -44.4700 -47.9'565 -56.2455 

-27.5555 -17.qz11 . -16.8866 -7.9760 -6 •. 8130 -6.5796 -18.3910 0.8935 -7.0195 
0.0122 o. 0112 o. 0045 0.0047 0.0043 0.0039 0.0044 0.0032 0.0055 

L 16 K 42 K 43 CA 43 CA 44 CA 45 sc 45 sc 46 TI 48 TI 49 MN 54 
-35.0160 -36.5790 -38.3959 -4.1.4'596 -40.8085 -41.0606 -41.7557 -48.5577 -55.5520 



-----------------------~------------------------------------------------------------------------------------~------
IN COM lNG GAMMA N p 0 T HE3 HE4 Lt6 ll7 C12 
-------------------------------------------------------------------------------------------------------------------
OUTGOING 

-27.8380 -20.3030 -17.5617 -11.8586 -6.9808 -10.6461 -19.<;050 -4.3754 -8.7076 
0.0042 0.0122 o. 0042 0.0045 o. 004 7 0.0064 0.0039 0.0036 0.0041 

ll7 K 41 K 42 CA 42 CA 43 CA 44 sc 44 sc 45' Tl 47 TI 48 MN 53 
-35.5524 -35.0160 -38. 53 97 -38.3959 -41.4596 -37.8130 -41.060~ -44.926~ -54.6828 

-35.8960 -25.8055 -27.0153 -17.7537 -16.0834 -18.3240 -29.1915 -11.2183 -9.5954 -18.7273 
0.0028 0.0043 o. 004 7 Q.0043 0.0046 0.0084 0.0065 0.0036 0.0037 0.0065 

LIB K 40 K 41 CA 41 CA 42 CA 43 sc 43 sc 44 Tl 46 TI 47 MN 52 
-33. 5333 -35.5524 -35.12 50 -38.5397 -38.3959 -36.1740 -37.8130 -44.122!: -44.9266 -50.7020 

-39.6448 -31.8434 -31.3115 -25.1872 -19.9584 -26.4078 -34.8493 -20.3577 -14.4182 -25.1881 
0.0203 o. 0201 o. 0204 0.0205 0.0204 0.0205 0.0216 0.0207 c. 0203 0.0539 

ll9 K 39 K 40 CA 40 CA 41 CA 42 sc 42 sc 43 Tl 45 Tl 46 MN 51 
-33.8033 -33.5333 -34. 84 76 -35.1250 -38.5397 -32.1090 -36.1740 -39.0020 -44.1226 -48.2600 

-31.1846 -21.7606 -21.9470 -14.5371 -13.0920 -7.8611 -21.0187 -5.8373 -4.8397 -8.9713 
o.oo54 0.0401 o. 0122 0.0112 0.2000 0.0047 0.0043 0.0041 0.0074 0.0038 

8E7 AR 41 AR 42 I( 42 K 43 K 44 CA 44 CA 45 sc 47 sc 48 CR 53 
-33.0674 -34.4200 -35. 0160 -36.5790 -36.2100 -41.4596 -40.8085 -44.3263 -44.5050 -55.2807 

I 
1-' 
0 

-26.5956 -16.7239 -19.0113 -11.1453 -9.8676 -6.3626 -19.0129 -4.6846 -3.1706 -8.3864 \JI 
I 

0.0064 0.0023 o. 0025 0.0041 o. 0122 0.0041 0.0045 0.0040 0.0044 0.0034 
BE9 AR 39 AR 40 K 40 K 41 K 42 CA 42 CA 43 sc 45 sc 46 CR 51 

-33.2380 -35.0383 -33.5333 -35.5524 ...:35.0160 -38.5397 -38.3959 -41.0606 -41.7557 -51.4472 

-26.3719 -1'~.7801 -19.<;978 -14.4209 -10.5877 -11.0338 -20.1256 -9.1887 -5.1222 -10.8411 
0.0039 o. 0067 o. 0040 0.0032 0.0046 0.0050 o. 0046 0.0068 0.0044 0.0046 

BElO AR 38 AR 39 K 39 K 40 K 41 CA 41 CA 42 sc 44 sc 45 CR 50 
-34.7182 -33.2380 -33. 8033 -33.5333 -35.5524 -35.1250 -38.5397 -37.8130 -41.0606 -50.2490 

-43.9062 -31.0498 -23.8503 -19.8959 -32.7714 -14.1798 -14.1519 -19.9702 
o. 5000 MASS 0.0055 0.0401 MASS 0.0113 0.2000 0.0094 0.0066 0.0056 

B8 Cl 40 Cl 41 AR 41 AR 42 AR 43 K 43 K 44 CA 46 CA 47 v 52 
-27.5000 UNKNOWN -33.0674 -34.4200 UNKNOWN -36.5790 -36.2100 -43.1380 -42.3470 -51.4360 

-30.7323 -22.6639 -20.0083 -12.3611 -12.5179 -10.0516 -23.0945 -4.9873 -4.8195 -11.3195 
0.0083 o. 0181 o. 0063 0.0022 0.0053 0.0041 o. 0122 0.0047 o. 0043 0.0038 

810 Cl 38 Cl 39 AR 39 AR 40 AR 41 K 41 K 42 CA 44 CA 45 v . 50 
-29.8030 -29.8000 -33. 23 80 -35.0383 -33.0674 -35.55 24 -35.0160 -41.4596 -40.8085 -49.2158 

-25.3860 -19.2763 -15.1436 -10.7769 -7.1625 -8.6861 -19.1736 -4.6665 -0.7839 -9.1943 "' "' o. 0023 0.0083 o. 0032 0.0063 0.0022 0.0024 0.0041 0.0045 0.0047 0.0030 1-:3 
811 Cl 37 CL 38 AR 3 8 AR 39 AR 40 K 40 K 41 CA 43 CA 44 v 49 1-'• 

-31.7648 -29.8030 -34.7182 -33.2380 -35.0383 -33.5333 -35.5524 -38.3959 -41.4596 -47.9565 
-!="" 
co 



22 TI 4<; MASS EXCESS -48.5577 +I- 0.0020 MEV (\) 

******'***** 
(\) 

------------------------------------------------------------------------------------------------------------------- 1-3 
1-'• 

INCOMING GAMMA N p 0 T HE3 Hf.4 LI6 LI7 C12 -I=' 
\0 -------------------------------------------------------------------------------------------------------------------

OUTGOING 
10.9444 7. 9471 16.7771 17.8282 21.78 43 9. 141!! 23.2355 23.2534 15.6623 
o. 0039 o. 0038 0.0031 0.0054 o. 0036 0.0036 0.0040 o. 0049 0.0063 

GAMMA TI 49 Tt 50 v 50 v 51 v 52 CR 52 CR 53 MN 55 MN 56 Nl 61 
-51.430 7 -49. 21 58 -52.1989 -51.4360 -55.4107 -55.2807 -57.7048 -56.9038 -64.2200 

-8.1460 -1.38 36 5.7226 10.5197 9.7494 1.2063 13.0113 15.9830 7.8416 
0.0028 o. 0030 0.0038 0.0031 0.0033 o. 0036 0.0055 0.0040 0.0050 

N Tl 48 Tl 49 v 49 v 50 v 51 CR 51 CR 52 MN 54 MN 55 NI 60 
-48.4831 -4 7. 95 65 -49.2158 -52.1989 -51.4472 -55.4107 -55.5520 -57.7048 -64.4707 

-11.3417 -1.2263 a. 7199 8.8413 11.2836 -1.9859 15.1722 14.1736 5.8046 
0.0073 0.0054 0.0039 0.0063 0.0031 0.0054 0.0044 0.0074 0.0049 

p sc 48 sc 49 TI 49 TI 50 TI 51 v 51 v 52 CR 54 CR 55 co 60 
-44.5050 -46.5490 -51.4307 -49.7380 -52.1989 -51.4360 -56.9305 -55.1130 -61.6513 

-17.3673 -9.1172 -5.9215 4.6870 2.4535 -7.0700 7.6755 10.1442 0 •. 5391 
o. 0038 0.0073 o. 0028 Q.0039 0.0038 0.0032 0.0038 0.0044 0.0041 

0 sc 47 sc 48 TI 48 TI 49 Tl 50 v 50 v 51 CR 53 CR 54 co 59 
-44.3263 -44.5050 -48.4831 -51.4307 -49.2158 -52.1989 -55.2807 -56. <J305 -62.2327 I 

I-' 
8-
I 

-21.7519 -11.1099 -11.2921 -1.8886 -0.6198 -11.8671 5.9915 6.6804 -3.6697 
0.0042 0.003A o. 0032 0.0028 0.0030 0.0038 0.0038 0.0038 0.0063 

T sc 46 sc 47 TI 47 TI 48 TI 49 v 49 v 50 CR 52 CR 53 co 58 
-41.7557 -44.3263 -44.9266 -48.4831 -47.9565 -49.2158 -55.4107 -55.2807 -59.8380 

-20.3510 -13.0706 -11. 8737 -5.8481 -1.9901 -9.6336 2.0354 3.1983 -1.3425 
o. 0092 0.0063 o. 0038 0.0073 0.0054 0.0039 0.0055 0.0501 0.0052 

HE3 CA 4~ CA 47 sc 47 sc 48 sc 49 Tl 49 TI 50 v 52 v 53 FE 58 
-43.1380 -42.3470 -44.3263 -44.5050 -46.5490 -51.4307 -51.4360 -51.7800 -62.1465 

-10.1740 0.2270 -1. 93 78 6.4 798 8.4725 12.4320 15.3049 15.3608 9.1930 
0.0041 o. 0092 o. 0042 0.0038 0.0073 o. 0029 0.0033 0.0055 0.0047 

HE4 CA 45 CA 46 sc 46 sc 47 sc 48 TI 48 TI 49 v 51 v 52 FE 57 
-40.8085 -43.1380 -41.7557 -44.3263 -44.5050 -48.48 31 -52.1989 -51.4360 -60.1755 

-27.7600 -H.62411 -21.0539 -11.9594 -9.4502 -7.10 20 -18.8045 -4.1110 -2.0328 -A.6831 
0.0059 0.0061 o. 0075 0.0054 0.0058 0 .oo 50 0.0051 0.0051 0.0056 0.0056 

HE6 CA 43 CA 44 sc 44 sc 45 sc 46 TI 46 TI 47 v 49 v '50 FE 55 
-38.3959 -41.4596 -37.8130 -41.0606 -41.7557 -44. 12 26 -44.q266 -47.9565 -49.2158 -57.4728 

-26.0671 -1A.3l:47 -13.8975 -8.7017 -4.5581 -5.9591 -15.8950 3.6919 -4.9413 
0.0112 0.2000 o. 0047 0.0043 0.0093 0.0044 0.0039 0.0042 o. 0040 

ll6 K 43 K 44 CA 44 CA 45 CA 46 sc 46 sc 47 TI 49 TI 50 MN 55 
-36.5790 -36.2100 -41.4596 -40.8085 -43. L-80 -41.7557 -44.3263 -51.4307 -57.7048 



- .. -------------------------------------------------------------------------------------------------------------------
INCOMING GAMMA N p 0 T HF.3 H4 Ll6 LT7 Cl2 
-------------------------------------------------------------------------------------------------------------------
OUTGO lNG 

-28.4490 -18.8146 -11.78 01 -8.8695 -1.7066 -7.4731 -19.2845 -0.8935 -1.9130 
0.0122 o. 0112 o. 0045 0.0047 0.0043 0.0039 0.004~ 0.0032 0.0055 

Ll7 K 42 K 43 CA 43 CA 44 CA 45 sc 45 sc 46 TI 48 Tl 49 MN 54 
-35.0160 -36.5790 -38.3959 -41.4596 -40.8085 -41.0606 -41.7557 -48.4831 -55.5520 

-33.9515 -26.4165 -23.6752 -17.9721 -13.'0943 -16.7596 -26.0185 -10.4889 -6.1135 -14.8211 
0.0043 0.0123 o. 0043 0.0046 0.0048 0.0065 0.0040 0.0037 0.0034 0.0042 

LIB K 41 K 42 CA 42 CA 43 CA 44 sc 44 sc 45 TI 47 TI 48 MN 53 
-35.5524 -35.0160 -38.5397 -38.3959 -41•4596 -37.8130 -41.0606 -44.9266 -48.41131 -54.6828 

-39.9894 -29.8989 -31.1087 -21.8471 -20.1768 -22.4174 -33.2849 -15.3117 -13.6888 -22.8207 
0.0201 0.0204 o. 0205 0.0204 0.0205 0.0216 0.0210 0.0203 0.0203 0.0210 

ll9 K 40 K 41 CA 41 CA 42 CA 43 sc 43 sc 44 Tl 46 Tl 47 MN 52 
-33.5333 -35.5524 -35.12 50 -38.5397 -38.3959 -36.1740 -37.8130 -44.1226 -44. 9266 -50.7020 

-29.9066 -20. 45 86 -14.9807 -12.7466 -8.5868 -18.7638 -5.1332 -2.8703 -1. 391;1 
0.0401 MASS o. 0112 0.2000 o. 2000 0.004 3 0.0093 0.0074 0.0056 0.0044 

BE7 AR 42 AR 43 K 43 K 44 K 45 CA 45 CA 46 sc 48 sc 49 CR 54 
-34.4200 UNKNOWN -36. 57 90 -36.2100 -36. 6300 -40.808 5 -43.13 80 -44.5050 -46.5490 -56.9305 

I 
I-' 
0 

-24.8699 -18•7694 -11.0668 -11.7563 -8.3792 -6.5810 -16.0238 -4.0641 -0.6746 -4.4975 
-.J 

I 

o. 0023 o. 005 4 o. 0041 0.0122 0.0112 0.0045 0.0047 0.01)44 0.0040 0.0037 
BE9 AR 40 AR 41 K 41 K 42 K 43 CA 43 CA 44 sc 46 sc 47 CR 52 

-35.0383 -33.0674 -35.5524 -35.0160 -36.5790 -38.3959 -41.4596 -41.7557 -44.3263 -55.4107 

-27.9267 -18.0550 -.20. 3424 -12.4764 -11.1988 -7.6937 -20.3440 -6.0157 -4.5017 -9.7175 
0.0067 0.0031 . o. 0032 0.0046 0.0124 0.0046 0.0049 0 •. 0044 0.0049 0.0039 

BElO AR 39 AR 40 K 40 K 41 K 42 CA 42 CA 43 sc 45 sc 46 CR 51 
-33.2380 -35.0383 -33. 53 33 -35.5524 -35.0160 -38.5397 -38.3959 -41.0606 -41.7557 -51.4472 

-29.7718 -20.3395 -32.4260 -15.0454 -12•3575 -19.7008 
MASS MASS o. 0401 MASS MASS 0.2000 0.2000 0.0066 0.0094 0.0501 

88 Cl 41 Cl 42 AR 42 AR 43 AR 44 K 44 K 45 CA 47 CA 48 v 53 
UNKNOWN UNKNOWN -34.4200 UNKNOWN UNKNOWN -36.2100 -36.6300 -42.3470 -44.2160 -51.1'800 

-30. 8099 -25.0385 -18.2826 -14.4066 -11.2399 -10~66 26 -21.6061 -5.1130 -2.5646 -8.4110 
0.01131 0.5000 o. 0022 0.0053 0.0401 0.0122 0. 0112 0.0043 0.0093 0.0032 

810 Cl 39 Cl 40 AR 40 AR 41 AR 42 K 42 K 43 CA 45 CA 46 v 51 
-29.8000 -27~5000 -35.03 83 -33.0674 -34.4200 -35.0160 -36.57<;0 -40.8085 -43.1380 -52.1989 

-27.4224 -19.3539 -16.6984 -9.0512 -9. 2080 -6.7416 -19.7846 -1.6174 -1.50<)6 -8.0096 
[\) 
[\) 

0.0083 o. 0181 o. 0063 0.0022 0.0053 0.0040 0.0122 0.0047 0.0043 o.oo;a 1-3 

811 Cl 38 Cl 39 AR 39 AR 40 AR 41 K 41 K 42 CA 44 CA 45 v 50 
1-'· 

.-29.8030 -29.8000 -33.23 80 -35.0383 -33.0674 -35.5524 -35.0160 -41.4596 -40.8085 -49.2158 
_.,. 
\() 



22 TI 50 MASS EXCESS -51.4.307 +I- 0.0033 MEV N 

****~****** 
N 

t-3 ------------------------------------------------------------------------------------------------------------------- .... 
IN COM tNG GAMMA N p 0 T HE3 HE4 ll6 li7 C12 \Jl 

0 -------------------------------------------------------------------------------------------------------------------
OUTGO lNG 

6.3787 8.0572 13.1412 15.2993 18. 7813 7.9246 19.5615 20.<;566 15.3173 
0.0068 o. 0041 0.0060 0.0501 0.0045 0.0050 0.0055 0.3000 0.0060 

GAMMA TI 50 TI 51 v 51 v 52 v 53 CR 53 CR 54 ~N 56 MN 57 NI 62 
-49.7380 -52.1989 -51.4360 -51.7800 -55.2807 -56.9"305 -56.9038 -57.4800 -66.7480 

-10.9444 -2.9973 5.8327 6. 8838 10.8399 -1.7967 12.2911 12.3090• 4. 7179 
0.0039 o. 0046 0.0041 0.0060 0.0045 0.0045 0.0048 0.0055 0.0068 

N TJ 49 TI 50 v 50 v 51 v 52 CR 52 CR 53 MN 55 MN 56 Nt 61 
-48.5577 -49. 21 sa -52.1989 -51.4360 -55.4107 -55.2807 -57.7048 -56.9038 -64.2200 

-12.1707 -5.6882 4.1542 .5. 7703 7.64 77 -4. ~149 10.4817 11.4776 4.2103 
0.0060 o. 2000 0.0068 1.0000 0.0060 o. 05 01 0.0078 0.1500 0.0401 

p sc 49 sc 50 TI 50 TI 51 TI 52 v 52 v 53 CR 55 CR 56 co 61 
-46.5490 -44.9600 -49.7380 -49.5400 -51.4360 -51.7800 -55.1130 -55.2900 -62.9300 

-20.0616 -9.9462 -8.7199 o. 12.13 2.5636 -10.7059 6.4523 5.4537 -2.9153 
0.0077 0.0060 o. 0039 0.0069 0.0041 0.0060 0.0052 ().0078 0.0056 

0 sc 48 sc 49 Tt 49 TI 50 TI 51 v 51 v 52 CR 54 CR 55 co 60 
-44.5050 -46.54qo -48.5577 -49.7380 -52.1989 -51.4"360 -56.9305 -55.1130 -61.6513 I 

I-' 

& 
I 

-22o0543 -13.8042 -10.6086 -4.6870 -2. 23'35 -11.7570 2.9885 5.4572 -4.1479 
0.0046 o. 0077 o. 0039 0.0039 0.0046 0.0041 0.0046 0.0052 0.0049 

T sc 47 sc 48 TI 48 Tt 49 TI 50 v 50 v 51 CR 53 CR 54 co 59 
-44.3263 -44.5050 -48.4831 -48.5577 -49.2158 -52.1989 -55.2807 -56.9305 -62.2327 

-24.0150 -14.0746 -14.5680 -6.6 771 -6.4521 -14.1993 -0.4936 -,1.8247 -5.7021 
0.0069 0.0096 o. 0077 0.0060 0.2000 0.0069 0.0501 1.0000 0.0054 

HE3 CA 47 CA 48 sc 48 sc 49 sc 50 TJ 50 Tl 51 v 53 v 54 FE 59 
-42.3470 -44.2160 -44.5050 -46.5490 -44.9600 -49.7380 -51.7800 -49.6300 -60.6599 

-10.7174 -3.4370 -2.2402 3.7855 7. 6435 9.6336 11.6690 12.8319 8.2911 
0.0096 o. 0069 o. 0046 0.0077 0.0060 0.0039 0.0061 0.0501 0.0058 

HE4 CA 46 CA 47 sc 47 sc 48 sc 49 Tl 49 ·TI 50 v 52 v 53 FE 58 
-43. 1380 -42.3470 -44.3263 -44.5050 -46.5490 -48.5577 -51.4360 -51.7800 -62.1465 

-27.5693 -20.1490 -2 o. 6793 -14.1373 -9.7526 -9.1710 -18.1210 -5.7247 -1.9227 -8.4235 
0.0066 0.0063 o. 0060 0.0064 0.0061 o. 00 58 0.0056 0.0062 0.0058 0.006'5 

HE6 CA 44 CA 45 sc 45 sc 46 sc 47 TI 47 Tl 48 v '50 v 51 FE '56 
-41.4'596 -40.8085 -41. 06 06 -41.7557 -44.3263 -44.9266 -48.4831 -49.21'58 -'52.1989 -60.6()54 

-29.3091 -20.8177 -17.4216 -9.2452 -8.2221 -6.261'5 -18.5893 -0.8738 -8.61'53 
0.2000 0.2000 . o. 0050 0.0096 0.0069 0.0047 0.0078 0.0070 0.005'5 

l 16 K 44 K 45 CA 45 CA 46 CA 47 sc 4 7 sc 48 TI 50 Tl '51 MN 56 
-36.2100 -36.6300 -40. 808'5 -43.1380 . -42.34 70 -44.3263 -44.5050 -49.7380 -'56.9038 



-------------------------------------------------------------------------------------------------------------------
INCOMING GAMMA N p 0 T HE3 HE4 ll6 Ll7 C12 
------------------·-------------------------------------------------------------------------------------------------
OUTGOING 

-2CJ.7590 -22.0566 -17.58 94 -12.3936 -8.2500 -9.6510 -19.586CJ -3.6919 -8.6332 
0.0.115 0.2000 o. 0054 0.0050 0.0097 0.0051 0.0041, 0.0042 0.0048 

lt7 K 43 K 44 CA 44 CA 45 CA 46 sc 46 sc 47 Tl 49 T1 50 MN 55 
-36.5790 - ~(:. 2100 -41.4596 -40.8085 -43. 1380 -41.7557 -44.3263 -48.5577 -57.7048 

-37.3609 -27.7265 -26.6920 -17.7814 -16.6184 -16.38 50 -28.1964 -9.8054 -8.911 q -16.8249 
0.0125 o. 0116 o. 0053 0.0055 0.0051 0.0048 0.0052 0.0043 0.0043 0.0062 

l 18 K 42 I< 43 CA 43 CA 44 CA 45 sc 45 sc 46 TI 48 TI 49 MN 54 
-35.0160 -36.5790 -38.3959 -41.4596 -40.8085 -41.0606 -41.7557 -48.4831 -48.5577 -55.5520 

-40.8433 -33.3083 -30.5670 -24.8639 -19.9861 -23.6514 -32.CJ103 -17.3807 -13.0053 -21.7129 
0.0206 0.0236 o. 02 06 o.o2o6 0.0207 0.0211 0.0205 0.0205 0.0204 0.0206 

l 19 K 41 1< 42 CA 42 CA 43 CA 44 sc 44 sc 45 TI 47 Tt 48 MN 53 
-35.5524 -35.0160 -38.5397 -38.3CJ59 -41.4596 -37.8130 -41.0606 -44.9266 -48.4831 -54.6828 

-23. 7006 -17.4337 -16.CJ096 -9.1303 -22.4278 -6.5622 -7.3323 -12.0866 
MASS MASS o. 2000 0.2000 1. 0000 0.0097 0.0069 0.0062 o. 2000. 0.0078 

BE7 AR 43 AR 44 K 44 K 45 K 46 CA 46 CA 47 sc 49 sc 50 CR 55 
UNKNOWN UNKNOWN -36.2100 -36.6300 -35.3400 -43.1380 -42.3470 -46.5490 -44.9600 -55.1130 

I 
1--' 
0 

-29.7138 -20.2898 -20.4762 -13.0663 -11.6212 -6.3903 -19.5479 -4.3665 -3.3689 -7.5005 'f 
0.0060 o. 0401 o. 01 25 0.0115 0.2000 0.0053 0.0050 0.0048 0.0079 0.0045 

BE9 AR 41 AR 42 K 42 I< 43 K 44 CA 44 CA 45 sc 47 sc 48 CR 53 
-33.0674 -34.4200 -35.0160 -36.5790 -36.2100 -41.4596 -40.8085 -44.3263 -44.5050 -5'5.2807 

-28.9994 -22.8<;89 -21.1963 -15.8858 -12.5087 -10.7105 -20.1533 -8.1936 -4.8041 -8.6270 
0.0040 0.0063 o. 0053 0.0126 0.0117 0.0056 0.0057 0.0055 0.0052 0.0050 

BElO AR 40 AR 41 K 41 K 42 K 43 CA 43 CA 44 sc 46 sc 47 CR 52 
-35.0383 -33.0674 -35. 55 24 -35.0160 -36.5790 -38.3959 -41.4596 -41.7557 -44.3263 -55.4107 

-22.7925 -36.5890 -16.0494 -18.1585 -24.7238 
MASS MASS MASS MASS MASS 0.2000 1.0000 0.0098 o. 0116 . 1.0000 

88 Cl 42 Cl 43 AR 43 AR 44 I AR 45 K 45 K 46 CA 48 CA 49 v 54 
UNKNOWN UNKNOWN UNKNOWN UNKNOWN UNKNOWN -36.6300 -35.3400 -44.2160 -41.2880 -49.6300 

-35.9829 -23.12 65 -15.9270 -11.9726 -24.8481 -6.2565 -6.2286 -12.0469 
0.5000 MASS o. 0059 0.0401 MASS 0.0115 0.2000 0.0097 0.0070 0.0060 

810 Cl 40 CL 41 AR 41 AR 42 AR 43 K 43 K 44 CA 46 CA 47 v . 52 
-27.5000 UNKNOWN -33. 0674 -34.4200 UNKNOWN -36.5790 -36.2100 -43.1380 -42.3470 -51.4360 

-30.2984 -24.5269 -17.7711 -13.8951 -10.7284 -10.1510 -21.0946 -5.2015 -2.0531 -7.8995 
[\) 
[\) 

0.0183 o. 5000 o. 0034 0.0059 0.0401 0.0125 0.0115 o.ooso 0.0097 0.0041 t-3 

811 Cl 39 Cl 40 AR 40 AR 41 AR 42 K 42 K 43 CA 45 CA 46 v 51 1-'· 

-29.8000 -27.5000 -35. 03 83 -33.0674 -34.4200 -35.0160 -36.5790 -40.8085 -43.1380 -52.1989 
V1 
0 



2? v 50 MASS EXCESS -49.2158 +I- 0.0032 MEV [\) 

*********** [\) 

------------------------------------------------------------------------------------------------------------------- <; 

INCOMING GAMMA N p 0 T HE3, HE4 ll6 ll7 Cl2 \Jl 
0 

-------------------------------------------------------------------------------------------------------------------
OUTGOING 

11.0545 9. 5204 19.3308 21.0149 20.3983 8.7610 25.4780 25.8670 13.5972 
o. 0040 0.0041 0.0044 0.0044 0.0047 0.0059 0.0052 0.0054 0.0105 

GAMMA v 50 v 51 CR 51 CR 52 CR 53 MN 53 MN 54 FE 56 FE 57 cu 62 
-52.1989 -51.44 72 -so;.41o7 -55.2807 -54.6828 -55.5520 -60.6054 -60.1755 -62.8130 

-9.3307 o. 2508 7.2959 13.0734 8. 3461 -0.1797 14.2740 18.2255 4.6968 
0.0039 o. 004 7 0.0041 0.0044 0.0068 0.0047 0.0048 0.0052 0.0077 

N v 49 v 50 CR 50 CR 51 CR 52 MN 52 MN 53 FE 55 FE 56 cu 61 
-47.9565 -so. 2490 -51.4472 -55.4107 -50.7020 -54.1':828 -57.4728 -60.6054 -61.9840 

-7.9411 2.9974 8.8300 9.8812 13.83 73 1.2007 15.2884 15.3063 7.7152 
0.0038 o. 0046 0.0040 0.0059 0.0044 0.0044 0.0047 0.0055 0.0068 

p TI 49 TI 50 v 50 v 51 v 52 CR 52 CR 53 MN 55 MN 56 NI 61 
-48.5571 -51.4307 -52.1989 -51.4360 -55.4107 -55.2807 -57.7048 -56.<1038 -64.2200 

-13.8686 -5.7226 -7.1062 4o 7971 4.0268 -4.5163 7.2887 10.2604 2.1190 
0.0038 o. 0038 o. 0039 0.0040 0.0041 0.0044 0.0060 0.0047 0.0056 

0 TI 48 TI 49 v 49 v 50 v 51 CR 51 CR 52 MN 54 MN 55 Nl 60 
-48.4831 -48.5577 -47.9565 -52.1989 -51.4472 -55.4107 -55.5520 -57.7048 -64.4707 I 

~ 
? 

-19.2391 -7.6112 -12.4068 -3.0733 lo 0146 -10.2938 4.6055 6.2936 -3.0058 
0.0041 o. 003 8 o. 0047 0.0039 0.0048 0.0041 0.0048 o. 0060 0.0050 

T TI 47 TI 48 v 48 v 49 v 50 CR 50 CR 51 MN 53 MN 54 Nl 59 
-44.9266 -48.4831 -44.4700 -47.9565 -50.2490 -51.4472 -54.6828 -55.5520 -61.1599 

-19.8208 -11.5707 -8.3750 -2.4535 2. 2335 -9.5235 5.2220 7.il907 -1.9144 
0.0045 0.0077 o. 0038 0.0038 0.0046 o. 0040 0.0045 c. 0051 . 0.0048 

HE3 sc 47 sc 48 Tl 48 Tl 49 Tl 50 v 50 v 51 CR 53 CR 54 co 59 
-44.3263 -44.5050 -48.4831 -48.5577 -51.4307 -52.1989 -55.2807 -56.9305 -62.2327 

-9. 8848 0.7572 o. 57 50 9.9785 11.86 71 ll. 24 73 17.8586 18.5475 8.1975 
o.oo4<l c.oo45 o. 0041 0.0038 0.0038 0.0039 0.0045 o. 0045 0.0068 

HE4 sc 46 sc 47 TI 47 Tt 48 TI 49 v 49 v 50 CR 52 CR 53 co 58 
-41.7557 -44.3263 -44.92 66 -48.4831 -48.5571 -47.9565 -55.4107 -55.2807 -59.8380 

-29aC010 -17.6820 -20.52 30 -9.5555 -6.9374 -9.8727 -19.<Jl92 -2.4766 -0.4595 -10.7830 
0.0079 o. 006 0 o. 0010 0.0056 0.0057 0.0095 0.0062 0.0063 0.0058 0.0095 

HE6 sc 44 sc 45 TI 45 TI 46 Tl 47 v 47 v 48 CR 50 CR 51 co 56 
-37.8130 -41.0606 -39.0020 -44.1226 -44.9266 -42.0100 -44.4700 -50.2490 -51.441'2 -56.0310 

-21.8446 -14.4243 -14.9546 -8.4126 -4.0279 -3.4463 -12.3963 3.8020 -2.6988 
0.0053 o. 0049 o. 0046 0.0050 0.0047 0.0042 0.0039 0.0043 0.0052 

L 16 CA 44 CA 45 sc 45 sc 46 sc 47 TI 47 Tt 48 v 50 v 51 FE 56 
-41.4.59 6 -40.8085 -41.0606 -41.7557 -44.3263 -44.9266 -48.4831 -52.1989 -60.6054 



2: v 51 MASS E)ICESS -52.1989 +I- 0.0024 MEV 
*********** -------------------------------------------------------------------------------------------------------------------
INCOMING GAMMA N p 0 T HE3 HE4 LI6 LI7 C12 
-------------------------------------------------------------------------------------------------------------------
OUTGOING 

1. 3085 1 o. 5008 16.2177 19.6816 18~ 28 44 7.'H07 22.0650 24.8549 1?-3842 
0.0055 o. 0038 0.0038 0.0045 o. 00 56 0.004\ 0.0050 o. 0055 0.0055 

G.AMMA v 51 v 52 CR 52 CR 53 CR 54 MN 54 MN 55 FE 57 FE 58 cu 63 
-51.4360 -55.41 07 -55.2807 -56.9305 -55.5520 -57.7048 -60 .1?55 -62.1465 -65.5831 

-11.0545 -1.5342 8.2763 9.9603 9.3438 -2.2936 14.4235 14.8125 2.5427 
0.0040 o. 0035 0.0038 0.0038 0 .oo 42 0.0056 0.0048 0.0050 0.0103 

N v 50 v 51 CR 51 CR 52 CR 53 MN 53 MN 54 FE 56 FE 57 cu 62 
-49.2158 -51.44?2 -55.4107 -55.2807 -54.6828 -55.5520 -60.6054 -60.1755 -b2.8130 

-8.0572 -1.6785 5.0840 7.2421 10.7242 -0.1326 11.5043 12.89<)4 7.2601 
o. 0041 o. 0065 0.0055 0.0501 o.oo 38 0.0045 0.0050 0.3000 0.0055 

p TI 50 TI 51 v 51 v 52 v 53 CR 53 CR 54 MN 56 MN 57 NT 62 
-51.4307 -4<;.7380 -51.4360 -51.7800 -55.2807 -56.9305 -56.9038 -57.4800 -66.7480 

-16.7771 -5.8327 -8. 83 00 1.0511 5.00.72 ~7. 6294 6.4584 6.4763 -1.1148 
0.0031 c.oo41 o. 0040 0.0056 0.0038 0.0039 0.0042 o. 0050 0.0065 

0 TI 49 TI 50 v 50 v 51 v 52. CR 52 CR 53 MN 55 MN 56 NT 61 
-48.5577 -51.4307 -49.2158 -51.4360 -55.4107 -55.2807 -57.7048 -56.9038 -64.2200 I 

~ r 
-18.6657 -10.5197 -11.9034 -4.7971 -o. 7703 -9.3134 2.4916 5.4633 -2.6781 

0.0031 0.0031 o. 0033 0.0040 0.0036 o.co39 0.0057 0.0042 0.0052 
T Tl 48 TI 49 v 49 v 50 v 51 CR 51 CR 52 MN 54 MN 55 Nl 60 

-48. 48 31 -48.5577 -47.9565 -49.2158 -51.4472 -55.4107 -55.5520 -57.7048 -64.4707 

-22.6252 -12.5098 .. -11.2835 -2.5636 -2.4423 -13.2695 3.8887 2.8901 -5.4789 
0.0074 o. 0056 o. 0031 0.0041 0.0065 0.0056 0.0046 0.0075 0.0051 

HE3 sc 48 sc 49 TI 49 TI 50 Tl 51 v 51 v 52 CR 54 CR. 55 co 60 
-44.5050 -46.5490 -48.5577 -51.4307 -49.7380 -51.4360 -56.9305 -55.1130 -61.6513 

-10.2973 -2.0472 1.1484 7.0700 11.7570 9. 5235 14.7455 17.2141 7.6090 
0.0040 0.0074 o. 0031 0.0032 o. 0041 0.0040 0.0040 o. 0046 0.0043 

HE4 sc 47 sc 48 TI 48 Tl 49 Tl 50 v 50 v 51 CR 53 CR 54 co 59 
-44.3263 -44.5050 -48.48 31 -48.5577. -51.4307 -49.2158 -55.2807 -56.9305 -62.2327 

-28.7365 -19.9700 -18.3855 -11 ~7346 -6.3640 -10.3958 -19.4158 -4.2615 o. 5209 -10.4582 
0.0056 o. 0060 0.0052 0.0053 0.0051 0.0058 0.0052 0.0055 0.0057 0.0066 

HE6 sc 45 sc 46 TI 46 TI 47. TI 48 v 48 v 49 CR 51 CR 52 CO· 57 
-41.0606 -41.7557 -44.1226 -44.9266 -48~4831 -44.4700 -47.9565 -51.4472 -55.4107 -59.3389 

-25.4788 -15.0779 -17.2426 -8.8251 -6.8323 -2.8729 -15.3048 0.0560 -6.1118 [\) 

w 
0.0045 0.0094 o. 0045 0.0042 o. 0075 0.0033 0.0033 0.0058 0.0050 

<: 
l16 CA 45 CA 46 sc 46 sc 47 sc 48 TI 48 Tl 49 v 51 v 52 FE 57 

-40.8085 -43.1380 -41.7557 -44.3263 -44.5050 -48.4831 -48.5577 -51.4360 -60.1755 
Vl 
f-' 



24 CR 50 MASS EXCESS -50.2490 +/- 0.0035 MEV [\) 

:U<oO******** 
_.,. 

------------------------------------------------------------------------------------------------------------------- (} 

'i 

INCOMING GAMMA N p 0 T HE3 HE4 lt6 lt7 (12 \Jl 
0 -------------------------------------------------------------------------------------------------------------------

OUTGO lNG 
9.2696 5. 3000 13.5889 19.3837 15.3803 8.4213 19.8704 23.9972 10.8740 
o. 0044 o. 0501 0.0069 o. 0049 0.0451 0.0058 0.0088 0.0059 0.0135 

GAMMA CR 50 CR 51 MN 51 MN 52 MN 53 FE 53 FE 54 co 56 co 57 ZN 62 
-51.4472 -48.26 00 -50.7020 -54.6828 -50.6980 -56.2455 -56.0310 -59.3389 -61.1230 

-12.9304 -8.4134 3.0755 7.3315 4.9389 -5.1977 9.7820 12.6179 -1.7404 
o. 0115 o. 0061 0.0501 0.0070 0.0135 0.0451 o. 0116 0.0088 0.2000 

N CR 49 CR 50 MN 50 MN 51 MN 52 FE 52 FE 53 co 55 co 56 lN 61 
-45.3<100 -42.61 eo -48.2600 -50.7020 -48.3280 -50.6980 -54.0140 -56.0310 -56.5800 

-9.5815 -0.2508 7.0451 12.8227 8.09 54 -0.4304 14.0232 17.9747 4.4460 
o. 0041 o. 004 7 0.0044 0.0046 0.0069 0.0049 0.0050 0.0054 0.0078 

p v 49 v 50 CR 50 CR 51 CR 52 MN 52 MN 53 FE 55 FE 56 cu 61 
-47.9565 -49.2158 -51.4472 -55.4107 -50.7020 -54.6828 -57.4728 -60.6054 -61.9840 

-18.9149 -7.3570 -10.7059 3.0122 -0.1936 -10.2582 6.9490 8.9952 -5.0389 
0.0049 0.0041 o. 0115 0.0044 0.0501 0.0070 0.0059 o.ooso 0.0087 

D v 48 v 49 · CR 49 CR 50 CR 51 MN 51 MN 52 FE 54 FE 55 cu 60 
-44.4700 -47.9565 -45.3900 -51.4472 -48.2600 -50.7020 -56.2455 -57.4728 -58.3460 I 

~ 
[\) 
I 

-23. 1889 -12.6575 -14.8400 -6.6730 -7.6496 -14.5H2 -0.4125 5.9539 -8.8399 
0.0087 o. 0049 o. 2000 0 .o 115 0.0061 0.0501 0.0451 0.0059 0.0213 

T v 47 v 48 CR 48 CR 49 CR 50 MN 50 MN 51 FE 53 FE 54 cu 59 
-42.0100 -44.4700 -43. 0700 -45.3900 -42.6180 .-48.2600 -50.6980 -56.2455 -56.3590 

-20.2537 -8.6258 -13.4214 -4.0879 -1.0146 -11.3084 3.5909 5.2790 -4.0204 
0.0043 o. 0040 o. 0049 0.0041 0.0048 0.0044 o.oo5o 0.0062 0.0052 

HE3 Tl 47 Tl 48 v 48 v 49 v 50 CR 50 CR 51 MN 53 MN 54 NI 59 
-44.9266 -48.4831 -44.4700 -47.9565 -49.2158 -51.4472 -54.6828 -55.5520 -61.1599 

-a. 5511 0.3243 -3.3748 4.9322 10.2327 7.64 76 12.1167 16.9163 7.5543 
0.0042 0.0043 O. C087 0.0049 0.0042 0.0116 0.0070 o.ooso 0.0061 

HE4 TI 46 Tl 47 v 47 v 48 v 49 CR 49 CR 50 MN 52 MN 53· NI 58 
-44.1226 -44.9266 -42.0100 -44.4700 -47.9565 -45.3900 -·so. 1020 -54.6828 -60.2280 

-30.1892 -20. 773 8 -17.6423 -10.8872 -22.3524 -11.1408 -4.6799 -13.9292 
0.0131 0.0072 MASS 0.0061 0.0096 MASS 0.2001 0.0074 0.0503 0.0159 

HE6 Tl 44 Tl 45 v 45 v 46 v 47 CR 47 CR 48 MN 50 MN 51 NI 56 
-37.6580 -39.0020 UNKNOWN -37.0690 -42.0100 UNKNOWN -43.0700 -42.6180 -48.2600 -53.9180 

-26.5244 -15.2054 -18.0464 -7.0789 -4.4608 -7.3961 -17.4426 2.0171 -8.3064 
0.0070 o. 004 8 o. 0060 0.0043 0.0044 0.0088 0.0050 o. 0046 0.0088 

LI6 sc 44 sc 45 Tl 45 TI 46 TI 47 v 47 v 48 CR 50 CR 51 co 56 
-37.8130 -41.0606 -39.0020 -44.1226 -44.9266 -42.0100 -44.4700 -51.4472 -56.0310 



24 CR 52 MASS EXCESS -55.41C7 +I- 0.0030 MEV 
*********** 
----------------------~----------------------------~---------------------------------------------------------------
INCOMING GAMMA N p 0 T HE3 HE4 U6 U7 Cl2 
-------------------------------------------------------------------------------------------------------------------
OUTGOING 

7. 9414 6. 5611 13.2772 17.2441 16.9934 7.H95 18.5157 21.7293 10.5896 
0.0042 o. 0045 0.0058 0.0045 0.0045 0.0059 0.0068 0.0048 0.0055 

GAMMA CR 52 CR 53 MN 53 MN 54 MN 55 FE 55 FE 56. co 58 co 59 ZN 64 
-s5.2eo1 -54. 68 28 -55.5520 -57.7048 -57.4728 -60.6054 -59.8380 -62.2327 -66.0003 

-12.0349 -5. 4911 4.3366 7.0198 7.6947 -3.5846 9.9452 11.2632 -1.2651 
0.0040 o. 0067 0.0045' 0.0058 0.0055 0.0046 0.0056 0.0068 0.0067 

N CR 51 CR 52 MN 52 MN 53 MN 54 FE 54 FE 55 co 57 co 58 ZN 63 
-51.4472 -50.7020 -54.6828 -55.5520 -56.2455 -57.4728 -59.3389 -59.8380 -62.2170 

-10.5008 -?.1922 5. 7169 9.1808 7. 7837 -2.5701 11.5642 14.3541 2.8834 
0.0038 0.0058 0.0042 0.0048 0 .oo 58 0.0045 0.0053 0.0058 0.0057 

p v 51 v 52 CR 52 CR 53 CR 54 MN 54 MN 55 FE 57 FE 58 cu 63 
- 52.198CJ -51.4360 -55.2807 -56.9305 -55.5520 -57.7048 -60.1755 -62.1465 -65.5831 

-19.3308 -e.2763 ..:9. 81 04 1.6840 1.0675 -10.56CJ9 6.1472 6.5362 -5.1336 
0.0044 o. 003 8 o. 0040 0.0042 0.0045 0.0058 0.0051 0.0053 0.0104 

0 v 50 v 51 CR 51 CR 52 CR 53 MN 53 MN 54 FE 56 FE 57 cu 62 
-49.2158 -52.1989 -51.4472 -55.2807 -54.6828 -55.5520 -60.6054 -60.1755 -62.8130 I 

!:::: w 
I 

-22.4041 -13.0734 -12.8227 -5.7775 -4.7273 -13.2531 1o2006 5.1521 -8.3766 
0.0037 0.0044 o. 0046 0.0040 0.0067 0.0046 0.0047 0.0051 0.0076 

T v 49 v 50 CR 50 CR 51 CR 52 MN 52 MN 53 FE 55 FE 56 cu 61 
-47.9565 -49.2158 -50.2490 -51.4472 -50.7020 -54.6828 -57.4728 -60.6054 -61.9840 

-21.7843 -10.8399 -13.8372 -5.0072 -3.9561 -12.6366 1.4512 1. 4691 -6.1220 
0.0036 0.0045 0.0044 0.0038 0.0058 0.0043 0.0046 0.0054 0.0067 

HE3 TI 49 TI 50 v 50 v 51 v 52 CR 52 CR 53 MN 55 MN 56 NI 61 
-48.5577 -51.4307 -49. 21 58 -52.1989 -51.4360 -55.2807 -57.7048 -56.9038 -64.2200 

-9.3523 -1.2063 -2.5900 4.5163 9.3134 e. 5431 11.8050 14.7767 6.6353 
0.0036 0.0036 o. 0037 0.0044 o.oo3CJ 0.0040 0.0059 0.0046 0.0055 

HE4 TI 48 TI 49 v 49 v 50 v 51 CR 51 CR 52 MN 54 MN 55 Nl 60 
-48.4831 -48.5577 -47.9565 -49.2158 -52.1989 -51.4472 -55.5520 -57.7048 -64.4707 

-28.8863 -20.0109 -23. 7099 -15.4030 -10.1024 -12.6876 -20.3351 -8.2185 -3.4188 -12.7809 
0.0055 0.0056 o. 0094 0.0060 0.0055 0.0121 0.0061 0.0079 0.0061 0.0071 

HE6 TI 46 TI 47 v 47 v 48 v 49 CR 49 CR 50 MN 52 MN 53 NI· 58 
-44. 1226 -44.9266 -42.0100 -44.4700. -47.9565 -45.3900 -50.2490 -50.7020 -54.6828 -60.2280 

-27.7434 -17.1014 -17.2835 -7.8801 -5.9914 -6.6113 -17.8585 0.6889 -9.6611 
[\) 

+=-
0.0049 0.0045 o. 0041 0.0038 0.0038 0.0039 0.0045 0.0045 0.0068 0 

f.j 

ll6 sc 46 sc 47 TI 47 TI 48 TI 49 v 49 v 50 CR 52 CR 53 co 58 
\Jl 

-41.7557 -44.3263 -44. 92 66 -48.4831 -48.5577 -47.9565 -49.2158 -55.2807 -59.8380 [\) 



24 CR 53 MASS EXCESS -55.2807 +I- 0.0030 MEV N 

*********** 
-!="" 

0 

-----------------------------------------------------------------------~---------------------·--------------------- '1 

INCOMING GAMMA N p 0 T HE3 HE4 ll6 LI7 C12 V1 
w -------------------------------------------------------------------------------------------------------------------

OUTGOING 
c;. 7212 7. 5603 15.5600 16.5131 20.2560 7.31q6 21.0404 21.211q 10.6363 
0.0048 0.0058 0.0045 0.0052 0.0050 0.0052 0.0048 0.0055 0.0058 

GAMMA CR 53 CR 54 MN 54 MN 55 MN 56 FE 56 FE 57 co 5q co 60 ZN 65 
-56.9305 -55.5520 -57.7048 -56.9038 ~60.6054 -60.1155 -62.2327 -61.6513 -65.9110 

-7.9414 -1.3804 5.3358 9. 3026 9. 0520 -0.3220 10.5743 13.7879 2.6482 
0.0042 o. 0045 0.0058 0.0045 0.0045 0.0050 0.0068 0.0048 0.0055 

N CR 52 CR 53 MN 53 MN 54 MN 55 FE 55 FE 56 en 58 co t;q ZN 64 
-55.4107 -54.6828 -55.5520 -57.7048 -57.4728 -60.6054 -59.8380 -62.2327 -66.0003 

-11.13~7 -2.1182 7.4967 1. 4q33 10.0665 -3.2411 13.l:652 1z.c;q75 2.8579 
0.0058 0.0501 0.0048 0.0076 0.0045 0.0053 0.0058 0.0054 0.0057 

p v 52 v 53 CR 53 CR 54 CR 55 MN 55 MN 56 FE 58 FE 5q cu 64 
-51.4360 -51.7800 -56.9305 -55.1130 -57.7048 -56.9038 -l:2.1465 -60.6599 -65.4276 

-16.2117 -8.9092 -5.7169 3.4638 2.0667 -8.2871 5.8473 R. 6372 -2.8335 
0.0038 0.0058 o. 0042 0.0048 0.0058 0.0045 0.0053 o. 0058 0.0057 

0 v 51 v 52 CR 52 CR 53 CR 54 MN 54 MN 55 FE 57 FE 58 cu 63 
-52. 1qa9 -51.4360 -55. 41 07 -56.9305 -55.5520 -57.704e -60.1755 -62.1465 -65.5831 I 

~ 
I 

-21.0149 -q.9603 -11.4945 -1.6840 -0.6165 -12. 253<; 4.4632 4.8521 -7.4176 
0.0044 o. 003 8 o. 0040 0.0042 0.0045 0.0058 0.0051 0.0053 0.0104 

T v 50 v 51 CR 51 CR 52 CR 53 MN 53 MN 54 FE 56 FE 57 cu 62 
-49.2158 -52.1989 -51.4472 -55.4107 - 5'+. 68 28 -55.5520 -60.6054 -60.1755 -62.8130 

-18.7813 -12.4026 -10.7241 -5.6401 -3.4821 -10.8568 0.7802 2.1753 -3.4640 
0.0045 o. 006 7 o. 0038 0.0058 0.0501 o.oo4q 0.0054 0.3000 0.0058 

HE3 TI 50 Tl 51 v 51 v 52 v 53 CR 53 CR 54 MN 56 MN 57 Nl 62 
-51.4307 -4<;. 7380 -52.1989 -51.4360 -51.7800 -56.9305 -56.9038 -57.4800 -66.7480 

-9.1477 1.7967 -1.2007 7.6294 8.6805 12.6366 14.0878 14.1056 6.5146 
0.0036 0.0045 o. 0044 0.0039 0.0058 o.oo43 0.0046 0.0054 0.0067 

HE4 TI 49 Tl 50 v 50 v 51 v 52 CR 52 CR 53 MN 55 MN 56 Nl 61 
-48.5577 -51.4307 -49.2158 -52.1989 -51.4360 -55.4107 -57.7048 -56.9038 -64.2200 

-27.9523 -16.3244 -21.1199 -11.7865 -8.7132 -7.6986 -19.0069 -4.1077 -2.4196 -11.7190 
0.0056 o. 0054 0.0060 0.0055 0.0059 0.0061 o.co56 0.0061 o. 0072 o. 0063 

HE6 TI 47 TI 48 v 48 v 49 v 50 CR 50 CR 51 "'N 53 MN 54 NI 59 
-44.9266 -48.4831 -44.4700 -47.q565 -49.2158 -so. 2490 -51.4472 -54.6828 -55.5520 -61.1599 

-25.0428 -16.7<>27 -13.5970 -7.6755 -2.9885 -5.22 20 -14.7454 2.4687 -7.1364 
0.0045 0.0077 0.0038 0.0038 0.0046 0.0045 0.0040 0.0051 0.0048 

ll6 sc 47 sc 48 TI 48 TI 49 Tl 50 v 50 v 51 CR 53 CR 54 co 59 
-44.3263 -44.505 0 -48.4831 -48.5577 -51.4307 -49.2158 -52.198C! -56.9305 -62.2327 



2~ CR 54 MASS E)(CESS -56.9305 +I- 0.0038 HV 
*********** 
-------------------------------------------------------------------------------------------------------------------
INCOMING GAMMA N p 0 T HE3 HE4 Ll6 ll7 C12 
-------------------------------------------------------------------------------------------------------------------. 
OUHO lNG 

6.2~39 e. 0633 13.1092 15.4995 18.1763 7.6408 18.8092 20.<;068 11.9505 
0.0080 o. 0050 0.0057 0.3000 0.0057 o.006l 0.0060 0.0402 0.0071 

GAMMA CR 54 CR 55 MN 55 MN 56 MN 57 FE 57 FE 58 co 61) co 61 ZN 66 
-55.1130 -57.7048 -56.9038 -57.4800 -60.1755 -62.1465 -61.6513 -62.9300 -68~8810 

-'1. 7212 -2.1609 5.8388 6.8518 10.5348 -2.4017 11.3192 ll. 5567 0.9151 
0.0048 o. 0063 0.0050 0.0057 0.0055 0.0057 0.0053 0.0060 0.0063 

N CR 53 CR 54 MN 54 MN 55 MN .56 FE 56 FE 57 co 59 co 60 ZN 65 
-55.2807 -55.5520 -57.7048 -56.9038 -60.6054 -60.1755 -62.2327 -61.6513 -65.9170 

-12.4395 -6.5180 4.0294 6 •. 0205 7.6157 -4.3147 10.5288 12.1988 3.0465 
0.0501 1.0000 o.ooao 0.1500 0.0057 0.3000 0.0058 0.0303 0.0063 

p v 53 v 54 CR 54 CR 55 CR 56 MN 56 MN 57 FE 59 FE 60 cu 65 
-51.7800 -49.6300 -55.1130 -55.2900 -56.9038 -57.4800 -60.659'1 -61.5110 -67.2660 

-18.6304 -10.2150 -7.4967 -0.0035 2. 5697 -10.737<; 6.1685 5.5008 -4.6388 
0.0063 o. 0501 o. 0048 0.0080 0.0050 0.0058 0.0062 o. 0058 o. 0061 

0 v 52 v 53 CR 53 CR 54 CR 55 MN 55 MN 56 FE 58 FE 5<l cu 64 
-51.4360 -51.7800 -55.2807 -5'5.1130 -57.7048 -56.<;038 -62.1465 -60.6599 -65.4276 I 

!=:: 
\Jl 
I 

-19.6815 -12.373 0 -9.1808 -3.4638 -1.3971 -11.7509 2.3835 5. 1734 -6.2913 
0.0045 0.0063 o. 0048 0.0048 0.0063 0.0051 0.0058 0.0062 0.0062 

T v 51 v 52 CR 52 CR 53 CR 54 MN 54 MN.55 FE 57 FE 58 cu 63 
-52.1989 -51.4360 -55.41 07 -55.2807 -55.5520 -57.7048 .-60.1755 -62.1465 -65.5831 

-22.1238 -14.2504 -13.1368 -6.9459 -7.2819 -14.3241 -0.2934 -1.3045 -6.3458 
o. 0071 1.0000 o. 0063 0.0501 1. 0000 o.oo8o 0.3000 1.0000 0.0063 

HE3 Tt 51 Tl 52 v 52 v 53 v 54 CR 5 't· CR 55 MN 57 MN 58 NI 63 
-49.7380 -49.5400 -51.43 60 -51.7800 -49.6300 -55.1130 -57.4800 -55.6500 -65.5160 

-7.9246 -1.5458 o. 13 26 5.2167 1. 3747 10.8568 11.6370 13.0321 7.3928 
0.0050 o. 0071 0.0045 0.0063 0.0501 0.0049 0.0059 0.3000 0.0063 

HE4 TI 50 TJ 51 v 51 v 52 v 53 CR 53 CR 54 MN 56 MN 57 Nl 62 
-51.4307 - 4<J. 7380 -52.1989 -51.4360 -51.7800 -55.2807 -56.9038 -57.4800 -66.7480 

-26.0456 -17.8996 -19.2832 -12.1770 -7.3798 -8.1502 -16.6932 -4.8883 -1.9166 -10.0580 
0.0059 0.005<; o. 0059 0.0064 0.0060 0.0061 0.0063 ().0075 0.0065 0.0072 

HE6 TI 48 TI 49 v 49 v 50 v 51 CR 51 CR 52 MN 54 MN 55 NI 60 
-48.4831 -48.5577 -47.9565 -49.2158 -52.1989 -51.4472 -55.4107 -55.5520 -57.7048 -64.4707 

-26.5139 -16. 3'185 -15.1722 -6.4523 -6.3309 -3.8887 -17.1581 -c. 9986 -9.3676 
[\) 

-!'"' 

o.oo8o 0.0064 o. 0044 0.0052 0.0072 0.0046 0.0064 o. 0081 0.0060 0 

ll6 sc 48 sc 49 TI 49 Tl 50 Tl 51 v 51 v 52 CR 54 CR 55 co 60 
'i 

-44.5050 -46.5490 -48.5517 -51.4307 -49.7380 -52.1989 -51.4360 -5<;.1130 -61.6513 
\Jl 
-!'"' 



2!: MN 55 MASS E JCCESS -57.7048 +/-. 0.0033 MEV [\) 

:0********** Vl 

-------------------------------------------------------------------------------------~--------------------~-------- ~ 
INCOMING GAMMA N p 0 T HE3 HE4 Ll6 Ll7 Cl2 Vl 

Vl 

-------~-----------------------------------------------------------------------------------------------------------
OUTGOING 

7.2704 1 o. 1896 15.6066 19.3917 11.0645 6.9527 20.6036 23.9505 9.1572 
0.0054 c. 0052 0.0053 0.0058 o. 00 69 0.0049 0.0069 o. 0061 0.0105 

GAMMA MN 55 MN 56 FE 56 FE 57 FE 58 co 58 co 59 NI 61 Nl 62 GA 67 
-56.9038 -60. 60 54 -60.1755 -6~.1465 -59.8380 -62.2327 -64.2200 -66.7480 -66.8620 

-10.2242 -1.0145 7.9651 9. 3492 8.4940 -3.5135 12.7829 13.3511 -2.0702 
0.0060 o. 0047 0.0052 0.0053 0 .oo 57 0.0069 0.0058 0.0069 0.0068 

N MN 54 MN 55 FE 55 FE 56 FE 57 co 57 co 58 Nl 60 Nl 61 GA -66 
-55.5520 -57.4728 -60.6054 -60.1755 -59.3.389 -59.8380 -64.4707 -64.2200 -63.7060 

-8.0633 -1.8094 5.0459 7.4362 10.1130 -0.4225 10.7459 12.8435 3. 8872 
0.0050 c. 0077 0.0054 0.3000 0.0053 0.0058 0.0057 o. 0402 0.0068 

p CR 54 CR 55 MN 55 MN 56 MN 57 FE 57 FE 58 co 60 co 61 ZN 66 
-56.9305 -55.1130 -56.9038 -57.4800 -60.1755 -62.1465 -61.6513 -62.9300 -68.8!!10 

-15.5600 -5.8388 -7.9997 1.0130 4.6960 -8.2405 5.4804 5. 71 H -4.9237 
0.0045 o. 005 0 o. 0060 0.0054 0 .oo 52 0.0054 0.0050 o. 0057 0.0060 

0 CR 53 CR 54 MN 54 MN 55 MN 56 FE 56 FE 57 co 59 co 60 ZN 65 
-55.2807 -56. 9305 -:5'5. 55 20 -56.9038 -60.6054 -60.1755 -62.2327 -61.6513 -65.9170 .. 

~ 
I 

-17.2441 -9.3026 -10.6830 -3.9668 -0.2506 -9 •. 6246 1. 2117 4.4852 -6.6544 
0.0045, o. 0045 o. 0047 0.0060 0.0047 0.0052 0.0069 0.0050 0.0057 

T CR 52 CR 53 MN 53 MN 54 MN 55 FE 55 FE 56 co 58 co 59 Z.N 64 
-55.4107 -55.2807 -54.6828 -55.5520 -57.4728 -60.6054 -59.8380 -62.2327 -66.0003 

-21.2001 -12.784 7 -1 o. 0664 -2.5697 -2.5732 -13.3076 3.5988 2.9311 -7.2085 
0.0060 o. 05 01 o. 0045 0.0050 0.0077 0.0054 0.0059 0.0055 0.0058 

HE3 v 52 v 53 CR 53 CR 54 CR 55 MN 55 MN 56 FE- 58 FE 59 cu 64 
-51.4360 -51.7800 -55.2807 -56.9305 -55.1130 -56.9038 -62.1465 -60.6599 -65.4276 

-7.9306 -0.6221 2. 57 01 8.2871 11.7509 10.3538 14.1344 16.9243 5.4536 
0.0041 o. 006 0 o. 0045 0.0045 0.0051 0.0060 0.0055 o. 0059 0.0059 

HE4 v 51 v 52 CR 52 CR 53 CR 54 MN 54 MN 55 FE 57 FE 58 cu 63 
-52.1989 -51.4360 -55.41 07 -55.2807 -56.9305 -55.5520 -60.1755 -62.1465 -65.5831 

-27.3465 -18.0158 -17.7650 -10.7199 -4.9423 -9.6697 -18.1954 -3.7418 0.2097 -13.3190 
0.0056 o. 0061 o. 0063 0.0058 0.0060 0.0079 0.0062 0.0063 0.0066 0.0087 

HE6 v 49 v 50 CR 50 CR 51 CR 52 MN 52 MN 53 FE 55 FE 56 cu 61 
-47.9565 -49.2158 -50. 2490 -51.4472 -55.4107 -50.7020 -54.6828 -57.4728 -60.6054 -61.9840 

-23.2.355 -12.2911 -15. 28 84 -6.4584 -5.4072 -1.4512 -14.0871 0.0179 -7.5732 
0.0040 o. 0048 o. 0047 0.0042 0.0061 0.0046 0.0046 o. 0056 0.0069 

Ll6 Tl 49 Tt 50 v 50 v 51 v 52 CR 52 CR 53 MN 55 ~N 56 NI 61 
-48.5577 -51.4307 -49.21 58 -52.1989 -51.4360 -55.4107 -55.2807 -56.9038 -64.2200 



26 FE 54 MASS E ><CESS -56.2455 +I- 0.0046 MEV 
**:0******** 
-------------------------------------------------------------------------------------------------------------------
IN COM lNG GAMMA N p 0 T HE3 HE4 Ll6 L17 C12 
-----------·--------------------------------------------------------------------------------------------------------
OUTGOING 

9.2987 5. 05 75 12.9214 18.0434 14.7898' 6.4073 16.1889 20.6458 4.4945 
0.0057 o. 011 q 0.0092 0.0065 0.0166 0.0068 0.0093 o.oo84 0.1501 

GAMMA FE 54 FE 55 co 55 co 56 co 57 NI 57 Nl 58 cu 60 cu 61 GE 66 
-57.4728 -54. 0140 -56.0310 -59.3389 -56.1040 -60.2280 -58.3460 -61.9840 -60.7400 

-13.6189 -9.03 39 2.8330 6.6640 4.5324 -5.7882 6.1305 8.9364 -8.0569 
0.0452 0.0084 0.0119 0.0092 o. 0157 0.0167 0.0215 0.0093 1.0000 

N FE 53 FE 54 co 54 co 55 co 56 Nl 56 Nl 57 cu 59 cu 60 GE 65 
-50.6980 -47.9940 -54.0140 -56.0310 -53.9180 -56.1040 -56.3590 -58.3460 -56.2600 

-8.8517 0.0890 7.0742 12.0209 7.4279 -1.1708 11.7138 15.8435 -0.8765 
0.0057 0.0068 0.0057 0.0061 0.0092 0.0065 0.0061 o. 0066 0.0166 

p MN 53 MN 54 FE 54 FE 55 FE 56 co 56 co 57 NI 59 Nl 60 GA 65 
-54.6828 -55.5520 -57.4728 -60.6054 -56.0310 -59.3389 -61.1599 -64.4707 -62.6580 

-18.6794 -6.6272 -11.3944 3.0413 -0.4361 -10.9257 4.9350 6.6858 -10.4534 
0.0076 0.0057 o. 0452 0.0057 0.0119 o. 0092 0.0069 0.0061 0.0304 

0 MN 52 MN 53 FE 53 FE 54· FE 55 co 55 co 56 NI 58 NI 59 GA 64 
-50.7020 -54.6828 -50.6980 -57.4728 -54.0140 -56.0310 -60.2280 -61..1599 -sa. c;zao I 

j:: 
--.J 

I 

-22.9354 -12.4220 -15.5785 -7.3615 -8.2701 -14.7567 -1.0030 3.9399 -14.4755 
0.0502 0.0076 o. 0138 0.0452 0.0084 ' 0.0119 0.0167 0.0069 1.0000 

T MN 51 MN 52 FE 52 FE 53 FE 54 co 54 co 55 NI 57 Nt 58 GA 63 
-48.2600 -50.7020 -48.32 80 -50.6980 -47.9940 -54.0140 -56.1.040 -60.2280 -56.7200 

-19.7296 -7.6947 -13.1858 -3.3581 -o. 6749 -11.2793 2.2505 3.5685 -8.9598 
0.0053 o. 0055 0.0076 0.0057 0.0068 0.0057 0.0066 0.0076 0.0076 

HE3 CR 51 CR 52 MN 52 MN 53 MN 54 FE 54 FE 55 co 57 co 58 ZN 63 
-51.4472 -55.4107 -so. 7o2o -54.6828 -55.5520 -57.4728 -59.3389 -59.8380 -62.2170 

-8.4212 0.8484 -3.1213 5.1677 10.9625 6.9591 11.4492 15.5.760 2.4528 
0.0058 0.0053 o. 05 02 0.0076 0.0057 0.0452 ( 0.0093 0.0066 0.0138 

HE4 CR 50 CR 51 MN 51 MN 52 MN 53 FE 53 FE 54 co 56 co 57 ZN 62 
-50.2490 -51.4412 -48.26 00 -50.7020 -54.6828 -50.6980 -56.0310 -59.3389 -61.1230 

-30.1737 -20.3823 -18.0898 -10.6337 -23.0909 -11.7613 -4.9224 
o. 2001 o. 012 6 MASS o. 0079 0.0504 MASS 0.0144 0.0093 o. 0126 MASS 

t'E6 CR 48 CR 49 MN 49 MN 50 MN 51 FE 51 FE 52 co .54 co 55 ZN· 60 
-43.0700 -45.3900 UNKNOWN -42.6180 -48.2600 UNKNOWN -48.3280 -47.9940 -54.0140 UNKNOWN 

-25.8639 -14.3060 -17.6549 -6.9490 -3.9367 -7.1426 -17.2011 2.0462 -11.9879 
l'\l 
0\ 

0.0058 0.0052 o. 0120 0.0059 0.0054 0.0502 0.0076 0.0059 0.0093 "'l 
ro 

Ll6 v 48 v 49 CR 49 CR 50 CR 51 MN 51 MN 52 FE 54 FE 55 cu 60 
-44.4700 -47.9565 -45.3900 -50.2490 -51.4472 -48.2600 -50.7020 -57.4728 -58.3460 

V1 ..,.. 



2(: FE 56 MASS E )((E SS -60.6054 +I- 0.0040 MEV (\) 

*********** 0\ 

1-zj ------------------------------------------------------------------------------------------------------------------- ro 
TNCOMTNC GAMMA N p 0 T HE~ HE4 LI6 LI7 Cl2 \.n 

0\ --------------·-----------------------------------------------------------------------------------------------------
OUTGOING 

7.6415 6. 0225 12.3685 16.5773 15.4858 6.2901 16.2960 1<J.8850 5.9646 
0.0058 o. 0061 0.0072 0.0054 o. 00 56 0.0061 0.0108 o. 0064 1.0000 

GAMMA FE 56 FE 57 co 57 co 58 co 59 NI 59 NI 60 cu 62 cu 63 GE 68 
-60.1755 -59.33 89 -59.8380 -62.2327 -61.1599 -64.4707 -62.8130 -65.5831 -66.5700 

-11.2040 -5.3568 3.7980 6.1111 6. 4825 -5.0922 7.3956 9.0435 -6.2168 
0.0053 o. 00 89 0.0061 0.0072 0.0064 0.0056 0.0081 c. 0108 0.1001 

N FE 55 FE 56 co 56 co 57 co 58 NI 58 NI 59 cu 61 cu 62 GE 67 
-57.4728 -56.0310 -59.3389 -59.8380 -60.2280 -61.1599 -61.9840 -62.8130 -62.4600 

/ 

-10.1896 -2.9191 5.4170 9. 2021 6.8749 -~.23(:<; 10.4140 13.7(:09 -1.0324 
0.0052 o. 0059 0.0058 0.0063 0.0072 0.0054 0.0073 0.0065 0.0108 

p MN 55 MN 56 FE 56 FE 57 FE 58 co 58 co 59 NI 61 Nl 62 GA 67 
-57.7048 -56.90~8 -60.1755 -62.1465 -59.8380 -62.2327 -64.2200 -66.74110. -66.8620 

-18.1893 -7.9651 -8.9795 1. 38 41 0.5289 -11.478(: 4.8178 5.3860 -10.0353 
0.00(:4 o. 005 2 o. 0053 0.0058 0.0061 0.0072 0.0062 o. 0073 0.0072 

0 MN 54 MN 55 FE 55 FE 56 FE 57 co 57 co 58 Nl 60 Nl 61 GA 66 
-55.5520 -57.7048 -57.4728 -60.1755 -59.3389 -59.8380 -(:4.4707 -64.2200 -63.7060 I 

I-' 

~ 
-20. 8?25 -11. 931 q -12.02 09 -4.9466 -4.5930 -13. 7917 -0.3070 3. 822 7 -12.8973 

0.0053 o. 0064 o. 0061 0.0053 0.0089 0.0061 0.0057 o. 0062 0.0165 
T MN 53 MN 54 FE 54 FE 55 FE 56 co 56 co 57 Nl 59 NI 60 GA 65 

-54.6828 -55.5520 -56.2455 -57.4728 -56.0310 -59.338<J -61.159<J -64.4707 -62.6580 

-20.2560 -10.5348 -12.6957 -4.6960 -3.6830 -12.<J36'5 0.7844 1.0219 -9.6197 
o. 0050 0.0055 0.0064 0.0052 0.0059 0.0058 0.0055 o.co61 0.0064 

HE3 CR 53 CR 54 MN 54 MN 55 MN 56 FE 56 FE 57 co 59 co 60 ZN 65 
-55.2807 -56.9305 -55.5520 -57.7048 -56.9038 -60.1755 -62.2327 -61. l:513 -65.9170 

-7.6195 0.3220 -1.0584 5.6578 9.6246 9. 3740 10.8963 14.1098 2.9702 
0.0050 0.0050 o. 0053 0.0064 0.0052 0.0053 0.0073 0.0055 o. 0061 

HE4 CR 52 CR 53 MN 53 MN 54 MN 55 FE 55 FE 56 co 58 co 59 ZN 64 
-55.4107 -55.2807 -54. 6828 -55.5520 -57.7048 -57.4728 -59.8380 -62.2327 -66.0003 

-27.9546 -18.6850 -22.6546 -14.3657 -8.5708 -12.5743 -19.5333 -8.0842 -3.9574 -17.0806 
0.0067 o. 0062 o. 05 03 0.0082 0.0066 0.0454 0.0073 0.0099 0.0074 0.0142 

HE6 CR 50 CR 51 MN 51 MN 52 MN 53 FE 53 FE 54 co 56 co 57 ZN 62 
-50.2490 -51.44 72 .-48.2600 -50.7020 -54.6828 -50.6980 -56.2455 -56.0310 -59.3389 -61.1230 

-25.4780 -14.4235 -15.9576 -6.1472 -4.4631 -5.0797 -16.7170 0.3890 -11.8808 
0.0052 o. 0048 o. 0049 0.0051 0.0051 0.0054 0.0065 o. 0060 0.0108 

LI6 v 50 v 51 CR 51 CR 52 CR 53 IIIIN 53 MN 54 FE 56 FE 57 cu 62 
-49.2156 -52.1989 -51.44 72 -55.4107 -55.21107 -54.6628 -55.5520 -60.1755 -62.8130 



2~ FE 57 MASS EXCESS -60.1755 +/- 0.0042 MEV 
*********** 
------------------·-------------------------------------------------------------------------------------------------
IN COM lNG GAMMA N p 0 T HE3 HF4 LT6 U7 Cl2 
-------------------------------------------------------------------------------------------------------------------
OU.TGOING 

10.0424 6. 9515 15.1931 16.4258 19.2265 €:.4693 19.4960 20.1594 6.9252 
o. 0064 o. 00 73 0.0055 0.0062 0.0062 0.0073 0.0065 0.0065 0.0059 

GAMMA FE 57 FE 58 co 58 co 59 co 60 Nl 60 NI 61 cu 63 cu 64 GE 69 
-62.1465 -59.8380 -62.2327 -61.6513 -64.4707 -64.2200 -65.5831 -65.4276 -67.1007 

- 10. 5421 -0.3525 4.7270 8.9357 7.8443 -1.3515 8.6545 12.2435 -1.6769 
0.0053 o. 0058 o.oon 0.0055 0.0057 0.0062 0.0109 0.0065 1.0000 

N FE 56 FE 57 co 57 co 58 co 59 1\JI 59 NI 60 cu 62 cu 63 GE 68 
-57.7048 -60.6054 -59 .B 380 -62.2327 -6 L 1599 -€:4.4707 -62.8130 -65.5831 -66.5700 

-10.5607 -1.9130 7.8179 e. 1454 9.6996 -3.3884 13.3719 12.9588 -o. 3905 
0.0060 0.3000 0.0064 0.0060 o.oo 55 0.0062 0.0066 0.0066 0.0073 

p MN 56 MN 57 FE 57 FE 58 FE 59 co 59 co 60 NI 62 1\JI 63 GA 68 
-56.9038 -57.4800 -62.1465 -60.6599 -62.2327 -61.6513 -66.7480 -65.5160 -67.0740 

-16.3809 -8.3362 -8.3176 3.7850 1.4579 -8.6540 4.9970 8.3439 -6.4494 
0.0057 0.0060 o. 0053 0.0064 o.oon 0.0055 0.0074 0.0066 0.0108 

0 MN 55 MN 56 FE 56 FE 57 FE 58 co 58 co 59 NI 61 NI 62 GA 67 
-56.9305 -56.903 8 -57.7048 -62.1465 -59.8380 -62.2327 -64.2200 -66.7480 -66.8620 I 

j:: 
'P 

- I<l. 8447 -10.1235 -12.2845 -4.2847 0.4113 -12.8627 3.4337 4. 0019 -11.4194 
0.0052 o. 005 7 o. 0065 0.0053 0 .oo 58 o. 0073 0.0063 0.0074 0.0073 

T MN 54 MN 55 FE 55 FE 56 FE 57 co 57 co 58 NI 60 NI 61 GA 66 
-55.2807 -56.9305 -55.5520 -57.7048 -60.6054 -59.8380 -64.4707 -64.2200 -63.7060 

-23.3268 -11.9224 -1 o. 88 73 -5.0611 -2.6769 -10.5356 0.6329 2.7305 -6.2258 
0.0502 0.0082 0.0057 0.0060 0.3000 0.0064 0.0063 0.0402 0.0073 

HE3 CR 54 CR 55 MN 55 MN 56 MN 57 FE 57 fE 58 co 60 co 61 ZN 66 
-51.7800 -55.1130 -56.9305 -56.9038 -57.4800 -62.1465 -61.6513 -62.9300 -68.8810 

-11.1642 -2.7488 -o. o3 06 7.4662 9. 2535 10.0359 13.7209 13.9584 3.3168 
0.0065 0.0502 o. 0052 0.0057 0.0060 0.0054 0.0057 0.0063 0.0065 

HE4 CR 53 CR 54 MN 54 MN 55 MN 56 FE 56 FE 57 co 59 co 60 ZN 65 
-51.4360 -51.7800 -55.2807 -56.9305 -56.9038 -57.7048 -62.2327 -61.6513 -65.9170 

-28.5579 -17.5034 -19.0375 -9.2271 -7.5430 -8 .• 1596 -19.7969 -3.0799 -3.0284 -15.5567 
0.0066 0.0063 o. 0064 0.0065 0.0065 0 .oo 67 0.0077 0.0071 0.0084 0.0083 

HE6 CR 51 CR 52 MN 52 MN 53 MN 54 FE 54 FE 55 co 57 co 58 m 63 
-49.2158 -52.1989 -51.4472 -55.4107 -55.2807 -54.6828 -55.5520 -60.6054 -59.8380 -62.2170 

-22.8332 -16.4545 -14.7760 -9.6920 -7.5339 -4.0519 -14.9086 2.7899 -8.6808 
[\) 
CJ\ 

0.0055 0.0074 o. 0050 ' o. 0066 0.0502 0.0053 0.0058 0.0066 o.0065 >,j 

ll6 v 51 v 52 CR 52 CR 53 CR 54 HN 54 MN 55 FE 57 FE 58 cu 63 
.ro 

-51.4307 -4CJ.7380 -52.1989 -51.4360 -51.7800 -55.2807 -56.9305 -62.1465 -65.5831 
Vl 
-._J 





27 co 59 MASS E~CESS -62.2327 +1- 0.0036 MEV 
*********** -------------------------------------------------------------------------------------------------------------------
INCOM lNG GAMMA N p 0 T HE3 HE4 ll6 LI7 Cl2 
-------------------------------------------------------------------------------------------------------------------
OUTGOING 

7.4'100 9. 5270 15.1232 19.4653 15.5116 5.7152 11.7727 21.5556 5.6603 
0.0058 o. 0058 0.0070 0.0062 0.0106 0.0061 0.0063 o. 0071 0.0097 .. 

GJ!MMA co 59 co 60 NI 60 NI 61 NI 62 cu 62 cu 63 ZN 65 ZN 66 AS 71 
-61.6513 -64.4707 -64.2200 -66.7480 -62.8130 -65.5831 -65.9170 -68.8810 -67.8930 

-10.4661 -1. 85 52 7.3025 8.8658 6. 61 12 -5.0664 9.7846 10.5202 -5.9821 
0.0070 o. 00 53 0.0058 o. 0070 0.0079 0.0106 0.0059 0.0063 o.o3o2 

N co 58 co 59 NI 59 Nl 60 NI 61 cu 61 cu 62 ZN 64 ZN 65 AS 70 
-sq. 8380 -61.1599 -64.4707 -64.2200 -61.9840 -62.8130 -66.0003 -65.9170 -64.3220 

-1.3752 -G. 7903 5.2655 8.3583 9.6297 -o. 34ac; 9.9943 12.6516 1.0363 
0.0060 0.0056 0.0058 1).0402 0.0070 0.0062 0.0061 0.0063 0.0040 

p FE 58 FE 59 co 59 co 60 co 61 NI 61 NI 62 cu 64 cu 65 GE 70 
-62.1465 -60.6599 -61.6513 -62.9300 -64.2200 -66.7480 -65.4276 -67.2660 -70.5580 

-15.1931 -5.1507 -8.2416 1.2326 4.0334 -8.7239 4.3029 4.9663 -8.2679 
0.0055 0.0060 o. 0070 0.0058 0.0058 0.0070 0.0062 0.0061 0.0055 

0 FE 57 FE 58 co 58 co 59 co 60 NI, 60 Nl 61 cu 63 cu 64 GE 69 
-60.1755 -62.1465 -59.8380 -61.6513 -64.4707 -64.2200 -65.5831 -65.4276 -67.1007 I 

I-' 

"' 'I' 
-19.4778 -8.•ns7 -9.28 83 -4.2087 -1.0914 -10.2872 -0.2812 3.3078 -10.6126 

0.0049 0.0055 o. 00 54 0.0070 o.oo 53 0.0059 0.0107 0.0062 1.0000 
T FE 56 FE 57 co 57 co 58 co 59 NI 59 NI 60 cu 62 cu 63 GE 68 

-57.7048 -60.1755 -60.6054 -59.8380 -61.1599 -64.4707 -62.8130 -65.5831 -66.5700 

-20.2602 -11.6126 -9.6995 -1.8816 -1.5542 ·-13.0880 3.6724 3.2593 -10.0900 
0.0056 0.3000 0.0055 0.0060 0.0056 0.0058 0.0063 0.0063 0.0070 

HE3 MN 56 MN 57 FE 57 FE 58 FE 59 co 59 co 60 NI 62 Nl 63 GA 68 
-56.9038 -57~4800 -60.1755 -62.1465 -60.6599 -61.6513 -66.7480 -65.5160 -67.0740 

-7.72'69 0.3178 o. 33 63 8.6540 12.4390 10.1119 13.6510 16.9'}79 2.2046 
0.0052 0.0056 o. 0049 0.0055 0.0060 0.0070 o.oon 0.0063 0.0106 

HE4 .MN 55 MN 56 FE 56 FE 57 FE 58 co 58 co 59 NI 61 NI 62 GA 67 
-56.9305 -56.9038 -57.7048 -60.1755 -62.1465 -59.8380 -64.2200 -66.7480 -66.8620 

-24.4202 -16.4788 -17.8591 -11.1430 -7.1761 -7.4268 -16.8007 -4.5826 -0.4529 -17.1729 
0.0062 o.oo62 o. 0064 0.0073 0.0063 0.0064 0.0067 0.0067 0.0072 0.0169 

HE6 MN 53 MN 54 FE 54 FE 55 FE 56 co 56 co 57 NI 59 NI 60 GA 65 
-55.4107 -55.2807 -54.6828 -55.5520 -57.7048 -57.4728 -60.6054 -61.1599 -64.4707 -62.6580 

-24.8851 -16.4697 -13. 7514 -6.2547 -4.4673 -3.6850 -13.7208 0.2375 -10.4041 "' --l 

0.0063 0.0501 o. 0048 0.0054 0.0057 0.0050 0.0057 0.0060 0.0063 (") 

ll6 CR 53 CR 54 MN 54 MN 55 MN 56 FE 56 FE 57 co 59 co 60 ZN 65 0 

-51.4360 -51.7800 -55.2807 "-56.9305 -~6.9038 -57.7048 -60.1155 -61.6513 -65.9170 
V1 
\0 





28 NJ 60 MASS EXCESS -64.4707 +I- 0.0046 MEV 
*********** 
---------------~--------------------~------------------------------------------------------------------------------
INCOMING GAMMA N p 0 T HE3 HE4 lt6 lt7 Cl2 
-------------------------------------------------------------------------------------------------------------------
OUTGOING 

1. 82 07 4.8023 11.478.2 16.0624 12.6776 3.9544 13.3237 17.2986 3.1493 
0.0076 o. 0084 0.01l0 0.0067 0.0076 0.0065 0.0076 o. 0111 1.0000 

GAMMA NI 60 NI 61 cu 61 cu 62 cu 63 ZN 63 ZN 64 GA 66 GA 67 SE 72 
-64.2200 -61.9840 -62.8130 -65.5831 -62.2170 -66.0003 -63.7060 -66.8620 -67.6200 

-11.3822 -6.9071 2.5778 5.2208 3.5122 -7.9004 4.2043 6.0112 -9.0521 
0.0060 o. 0092 0.0084 0.0110 0.0138 0.0076 0.0167 ().0076 0.3000 

N NI 59 Nl 60 cu 60 cu 61 cu 62 ZN 62 ZN 63 GA 65 GA 66 SE 11 
-61.1599 -58.3460 -61.9840 -62.8130 -61.1230 -62.2170 -62.6580 -63.7060 -63.4900 

-9.5270 -2.0370 5.5962 9. 9383 5.9847 -3.7518 8.2457 12.0286 -3.8667 
0.0058 0.0064 0.0076 0.0068 0.0110 0.0067 0.0069 'o. 0076 0.0101 

p co 59 co 60 Nl 60 NI 61 NI 62 cu 62 cu 63 ZN 65 ZN 66 AS 11 
-62.2327 -61.6513 -64.2200 -66.7480 -62.8130 -65.5831 -65.9170 -68.88!0 -67.8930 

-11.7686 -7.3025 -9. 1577 1.5633 -0.6913 -12.3689 2.4821 3. 2177 -13.2846 
0.0076 o. 005 8 o. 0060 0.0076 0.0084 0.0110 0 •. 0066 0.0069 0.0304 

D co 58 co 59 NI 59 NI 60 NI 61 cu 61 cu 62 ZN 64 ZN 65 AS 10 
-59.8380 -62.2327 -61.1599 -64.2200 -61.9840 -62.8130 -66.0003 -65.9170 -64.3220 I 

I-' 

"' w 
I 

-18.8152 -11.5112 -12.7928 -5.1248 -6.1433 -15.ollq -3.1152 1.4870 -16.2206 
0.0061 0.0076 o. 0065 0.0060 0.0092 0.0084 0.0076 0.0066 0.3000 

T co 57 co 58 NI 58 NI 59 NI 60 cu 60 cu 61 ZN 63 ZN 64 AS 69 
-60.6054 -59.8380 -59.33 89 -61.1599 -58.3460 -61.9840 -62.2170 -66.0003 -63.2000 

-19.2265 -q.1841 -12.2750 -4.0334 -2.8008 -12.7573 0. 2695 0.9329 -12.3013 
0.0062 0.0067 o. 0076 0.0058 0.0064 0.0076 0.0068 0.0067 0.0062 

HE3 FE 57 FE 58 co 58 co 59 co 60 NI 60 NI 61 cu 63 cu 64 GE 69 
-60.1755 -62.1465 -59.8380 -62.2327 -61.6513 -64.2200 -65.5831 -65.4276 -67.1007 

-9.1906 1.3515 o. 9989 6.0785 10.2872 9.1958 10.0060 13.5950 -0.3254 
0.0057 0.0062 o. 0061 0.0076 0.0059 0.0060 0.0111 0.0068 1.0000 

HE4 FE 56 FE 57 co 57 co 58 co 59 Nt 59 NI 60 cu 62 cu 63 GE 68 
-57.7048 -60.1755 -60.6054 -59.8380 -62.2327 -61.1599 -62.8130 -65.5831 -66.5700 

-27.3861 -18.4455 -18.5344 -11.4602 -6.5135 -11.1066 -20.3052 -9.6345 -5.1776 -21.3289 
0.0070 o. 0079 o. 0076 0.0070 0.0073 0.0101 0.0076 0.0101 O. C093 0.1501 

HE6 FE 54 FE 55 co 55 co 56 co 57 NI 57 NI 58 cu 60 cu 61 GE 66 
-54.6828 -55.5520 -56.2455 -57.4 728 -60.6054 -56.0310 -59.3389 -58.3460 -61.9840 -60.7400 

-2~.2784 -13.5572 -15.1181 -7.7184 -3.4337 -3.0224 -16.2964 0.5682 -14.8531 "' OJ 

0.0056 0.0061 o. 0069 0.0058 o. 0063 0.0062 0.0076 0.0077 0.0076 2: 
lt6 /oliN 54 MN 55 FE 55 FE 56 FE 57 co 57 co 58 NI 60 Nt 61 GA 66 1-'· 

-55.2807 -56.9305 -55.5520 -57.7048 -60.1755 -60.6054 -59.8380 -64.2200 -63.7060 0'\ 
0 



28 NJ 61 MASS EXCESS -64.2200 +/- 0.0060 MEV [\) 

••••••u·••• (Xl 

21 ------------------------------------------------------------------------------------------------------------------- 1-'· 

INCOMING GAMMA N p 0 T HE3 HE4 ll6 Ll7 C12 0\ 
1-' -------------------------------------------------------------------------------------------------------------------

OUTGOING 
10.5994 5. 88 20 14.4990 16.1575 16.7116 4.1217 16.7304 17.7613 3.9510 

0.0078 o. 0117 0.0077 0.0077 0.0076 o.oo79· 0.0117 0.0086 0.0326 
G~MMA NI 61 NI 62 cu 62 cu 63 cu 64 ZN 64 ZN 65 GA 67 GA 68 SE 73 

-66.7480 -62.8130 -65.5831 -65.4276 -66.0003 -65.9170 -66.8620 -67.0740 -68~ 1110 

-7.8207 -3. 01 84 3.6575 a. 2416 4.8569 .-3.8664 5.5030 9.4779 -4.6714 
0.0076 o. 0092 0.0117 0.0018 0.0085 0.0076 0.0086 o. 0117 1.0000 

N NT 60 Nl 61 cu 61 cu 62 cu 63 ZN 63 ZN 64 GA 66 GA 67 SE 12 
-64.4707 -61.9840 -62.8130 -65.5831 -62.2170 -66.0003 -63.7060 -66.8620 -67.6200 

-9.8577 -0.5076 8.3749 8.9570 9.0055 -3.6566 11.4604 11.2613 -3.2900 
0.0075 0.0404 0.0078 0.0078 0.0077 o. 0077 0.0086 0.0117 o. 0117 

p co 60 co f:1 NI 61 NI 62 NI 63 cu 63 cu 64 ZN 66 ZN 67 AS 72 
-61.6513 -62.9300 -66.7480 -65.5160 . -65.5831 -65.4276 -68.8810 -67.8630 -68.2190 

-15.1232 -7.6332 -5.5962 4.3420 o. 3884 -9.3481 2.6495 6.4324 -9.4629 
0.0070 o.oo7!i o. 0076 0.0078 0.0117 0.0078 0.0079 0.0086 0.0108 

0 co 59 co 60 NI 60 Nl 61 NI 62 cu 62 cu 63 ZN 65 ZN 66 AS 71 
-62.2327 -61.6513 -64.4707 -66.7480 -62.8130 -65.5831 -65.9170 -68.8810 -67.8930 I 

1-' 
[\) 

-!=" 
I 

-19.3319 -8.8658 -10.7211 -1.5633 -2.2546 -13.9322 0.9188 1.6544 -14.8479 
0.0085 0.0070 0.0072 0.0076 0.0092 o. 0117 0.0076 0.0079 0.0306 

T co 58 co 59 NI 59 NI 60 NI 61 cu 61 cu 62 ZN 64 ZN 65 AS 70 
-59.8380 -62.2327 -61.1599 -64.4707 -61.9840 -62.8130 -66.0003 -65.9170 -64.3220 

-17.0048 -10.4200 -9.62 96 -4.3641 -1.2714 -9.978(: 0.3647 3. 0220 -8.5933 
o. 0077 0.0074 o. 0070 0.0075 o. 0404 0.0078 0.0078 0.0079 0.0062 

HE3 FE 58 FE 59 co 59 co 60 co 61 NI 61 Nl 62 cu 64 cu 65 GE 70 
-62.1465 -60.659'i -62.23 27 -61.6513 -62.9300 -66.7480 -65.4276 -67.2660 -70.5580 

-6.4692 3. 5732 0.4822 8.7239 9.9565 12.7573 13.0268 13.6901 0.4560 
0.0073 o. 0077 o. 0085 0.0070 o. 0075 0.0076 0.0078 0.0078 0.0073 

HE4 FE 57 FE 58 co 58 co 59 co 60 NI 60 NI 61 cu 63 cu 64 GE 69 
-.60.1755 -62.1465 -59. 83 80 -62.2327 -61.6513 -64.4707 -65.5831 -65.4276 -67.1007 

-2l:.2662 -16.0420 -17.0564 -8.0769 -7.0303 -7.54 flO -18.2335 -5.7458 -4.09.79 -19.3582 
o. 0088 0.0079 o. 0080 0.0082 o. 0094 0.0086 0.0082 0.0101 0.0124 0.1003 

HE6 FE 55 FE 56 co 56 co 57 co 58 Nl '58 NI 5<; cu 61 cu 62 GE 67 
-55. 5520 -57.7048 -57.4728 -60.6054 -59.8380 -59.3389 -61.1599 -61.9840 -62.8130 -62.4600 

-21.3719 -13.3332 -13.3146 -4.9970 -1.2119 -3.5391 -13.6509 3.3469 -11.4464 
0.0072 O. C075 0.0069 0.0074 0.0078 0.0086 o. 0071 O.COflO .0.0117 

l16 MN 55 MN 56 FE 56 FE 57 FE 58 co ,58 co 59 NI 61 NI 62 GA 67 
-56.9305 -56.9038 -57.7048 -60.1755 -62.1465 -59.8380 -62.2327 -66.7480 -66.8620 



28 NI 62 MASS EXCESS -66.7480 +/- 0.0050 MEV 
*********** 
-------------------------------------------------------------------------------------------------------------------
INCOMING GAMMA N p 0 T HE3 HE4 ll6 l17 C12 
-----------------------------------------------------~-------------------------------------------------------------
OUHOING 

6.8394 6.1241 11.8155 15.4679 14.1003 4.5577 14.4144 17.4855 5.4642 
o. 0071 o. 0070 0.0069 0.0071 o. 0071 0.0078 0.0079 0.0061 0.0069 

GAMMA NI 62 Nl 63 cu 63 cu 64 cu 65 ZN 65 ZN 66 GA 68 GA 69 SE 74 
-65.5160 -65. 5831 -65.4276 -67.2660 -65.'}1 70 -68.8810 -67.0740 -69.3262 -72.2122 

-10.5994 -4.7174 3.8'}96 5.5581 6.1122 -6.4777 6.1310 7.1619 -6.6484 
0.0078 o. 0112 0.0070 0.0069 0. 0068 0.0071 o. 0112 o. 0079 0.0324 

N Nl 61 Nl 62 cu 62 cu 63 cu 64 .ZN 64 ZN 65 GA 67 GA 68 SE 73 
-64.2200 -62. 8130 -65.5831 -65.4276 -66.0003 -65.9170 -66. 8'620 -67.0740 -68.1710 

-11.1070 -4.4375 4.6149 8.0190 6.3219 -4.3462 7.9144 1 o. 8643 -3.1160 
0.0403 0.0403 o.oon 0.0071 0.0069 o. 0071 0.0112 o. 0012 0.0304 

p co 61 co 62 Nl 62 NI 63 Nl 64 cu 64 cu 65 ZN 67 ZN 68 AS 73 
-62.9300 -61.5280 -65.5160 -67.1060 -65.4276 -67.2660 -67.8630 -69. 9'}40 .,.-70.9210 

-18.2326 -e. ae2 s -8.3749 0.5820 0.6305 -12.0316 3.0855 2.8864 -11.6649 
0.0067 c. 0403. o. 0078 0.0071 0.0070 0.0069 o.oo79 0.0112 0.0112 

0 co 60 co 61 NI 61 NI 62 Nl 63 cu 63 cu 64 ZN 66 ZN 67 AS 72 
-61.6513 -62.9300 -64.22 00 -65.5160 -65.5831 -65.4276 -68.8810 -67.8630 -68.2190 I 

f-' 

"' \Jl 
I 

-19.4652 -11.9752 -9. 93 83 -4.3420 -3.9536 -13.6901 -1.6925 2.0904 -13.8049 
0.0062 0.0067 o. 0068 0.0078 0.0112 0.0070 0.1)072 o. 0079 0.0103 

T co 59 co .60 Nl 60 Nt 61 NI 62 cu 62 cu 63 ZN 65 ZN 66 AS 71 
-62.2327 -61.6'513 -64.47 07 -64.2200 -62.8130 -65.5831 -65.9170 -68.8810 -67.8930 

-21.0194 -12.0'169 -12.7390 -5.6134 -5.2014 -13.7386 -0.3249 -o. 5170 -11.7801 
0.0066 o. 0304 o. 0067 0.0403 0.0403 o.oon o. 0072 o. 0104 0.0068 

HE3 FE 59 FE 60 co 60 co 61 co 62 Nt 62 Nl 63 cu 65 cu 66 GE 71 
-60.6599 -61.5ll0 -61.6513 -62.9300 -61.5280 -65.5160 -H.2660 -66.2550 -69.8992 

-7.0262 -0.4414 o. 34 89 5.6145 B. 7072 9.9786 10.3433 13.0005 1.3853 
0.0069 o. 0066 o. 0062 0.0067 0.0403 0.0078 0.0070 o.oon 0.0053 

HE4 FE 58 FE 59 co 59 co 60 co 61 NI 61 NI 62 cu 64 cu 65 GE 70 
-62.1465 -60.6599 -62.23 27 -61.6513 -62.9300 -64.2200 -65.4276 -67.2660 -70.5580 

·-26.6414 -lt:. 0993 -16.4518 -11.3723 -7.1635 -8.2550 -17.4507 -7.4448 -3.8558 -17.7762 
0.0072 o. 0077 o. 0076 0.0088 0.0073 0.0075 0.0079 0.0119 o.oo8l 1.0000. 

HE6· FE 56 FE 57 co 57 co 58 co 59 NI 59 Nt 60 cu 62 cu 63 GE 68 
-57.7048 -60.1755 -60. 6054 -59.8380 -62.2327 -61.1599 -64.4707 -62.8130 -65.5831 -66.5700 

-23.9326 -15.2850 -13.3719 -5.5540 -5.2265 -3.6724 -16.7603 -0.4131 -13.7624 "' CXl 

0.0067 0.3000 o. 0066 0.0070 0.0067 0.0063 0.0068 0.0072 0.0079 !2l 
ll6 MN 56 MN 57 FE 57 FE 58 FE 59 co 59 co 60 Nt 62 Nl 63 GA 68 

t-'• 

-56.9038 -57.4800 -60.1755 -62.1465 -60.6599 -62.2327 -61.6513 -65.5160 -67.0740 
0\ 

"' 



28 NI 64 MASS E~CESS -67.1060 +I- 0.0050 lliEV t\) 

*********** CP 

------------------------------------------------------------------------------------------------------------------- !21 
t-'• 

INCOMING GAMMA N p 0 T HE3 HE4 LI6 Ll7 C12 0\ 
-!="" -------------------------------------------------------------------------------------------------------------------

OUTGOING 
6. 102 4 7. 4490 12.2849 15.1350 15.68 83 5.3128 15.8794 17.9360 8.1510 
c. 0094 o. 0071 0.0103 o. 0130 0. 0112 o.con o.oo79 0.0067 0.0086 

GAMMA Nl 64 Nl 65 cu 65 cu 66 cu 67 ZN 67 ZN 68 GA 70 GA 71 se 76 
-65.1370 -67.2660 -66.2550 -67.2910 -67.8630 -69.9940 -68.8970 -70.1347 -75.2570 

-9.6614 -2.4608 5.2245 6.0275 8.6349 -4. 88'H 8.2372 8.6269 -3.0ll0 
o. 0071 o. 0069 o.oon o. 0103 0.0078 0.0112 0.0061 0.007<;) 0.0062 

N Nl 63 Nl 64 cu 64 cu 65 cu 66 ZN 66 ZN 67 GA 69 _ GA 70 SE 75 
-65.5160 -65.42 76 -67 .2660 -66.2550 -68.8810 -67.8630 -6<;). 3262 -68.8<;)70 -72.1664 

-12.4750 3.8779 6. 6100 6.7914 -4.6792 8.1184 10.0623 -1.3638 
0.2001 MASS 0.0094 0.0314 0.0103 0.0130 o.ooH 0.0079 o. 0062 

p co 63 co 64 NI 64 Nl 65 Nl 66 cu 66 cu 67 ZN 69 ZN 70 AS 75 
-61.9200 UNKNOWN -65.1370 -66.0550 -66.2550 -67. 2no -68.4250 -69.5500 -73.0312 

-18.7139 -10.2505 -7.4369 -0.1550 1.9554 -11.5622 3.8405 3.0904 -9.3869 
0.0403 0.2001 o. 0071 0.0094 o.oon 0.0103 0.0072 0.0079 0.0063 

0 co 62 co 63 Nt 63 NT 64 NT 65 cu 65 cu 66 ZN 68 ZN 69 AS 74 
-61.5280 -61.9200 -65.5160 -65.1370 -67.2660 -66.2550 -69.9940 -68.4250 -70.8550 I 

1-' 
t\) 
0\ 
I 

-19.1259 -12.4565 -a. 0190 -3.4040 -1.6970 -12.3652 -0.1045 2. 8454 -11.1349 
0.0403 0.0403 o. 0011 0.0071 0.0069 o. 0071 0.0112 0.0072 0.0304 

T co 61 co 62 NT 62 NI 63 NI 64 cu 64 cu 65 ZN 67 ZN 68 AS 73 
-62.9300 -61.5280 -66.74 80 -65.5160 -65.4276 -67.2660 -67.8630 -69.9940 -70.9210 

-22.9073 -13.22 03 -6.9814 -14.4756 -0.6579 -1.7200 -10.7443 
1.0000 MASS o. 0403 0.2001 MASS 0.0094 o. 0130 o. 0602 0.0053 

HE3 FE 61 FE 62 co 62 co 63 co 64 NT 64 NT 65 cu 67 cu 68 GE 73 
-59.1300 UNKNOWN -61. 52 80 -61.9200 UNKNOWN -65.13 70 -67.2910 -65.4100 -71.2<J30 

-8.0197 -2.32.93 o. 6882 5.1332 7.3392 10.9166 10.8127 12.6676 3.0484 
0.0304 1.0000 o. 0403 0.0403 0.2001 0.0071 0.0104 o. 0131 0•0053 

HE4 FE 60 FE 61 co 61 co 62 co 63 Nl 63 Nl 64 cu 66 cu 67 GE 72 
-61.5110 -59.1300 -62.9300 -61.5280 -61.9200 -65.5160 -66.2550 -67.2910 -72.5791 

-22.5517 -15. <;729 -15.1825 -9.9170 -6.8242 -5.5529 -15.5314 -5.1882 -2.5309 -14.1462 
0.0080 o. 0077 o. 0073 0.0078 0.0405 0.0088 o. 0081 0.0081 0.0082 0.0066 

HE6 FE 58 FE 59 co 59 co 60 co 61 NT 61 Nl 62 cu 64 cu 65 GE 70 
-62.1465 -60.6599 -62.2327 -61.6513 -62.9300 -64.2200 -66.7480 -65.4276 -67.2660 -70.5580 

-25.5444 -13.2455 -6.5475 -7.1144 -3.3331 -17.2416 -1.1501 -12.2974 
1.0000 MASS o. 006 7 0.0304 1. 0000 0.0403 0.0403 0.0096 0.0079 

Ll6 MN 58 MN 59 FE 59 FE 60 FE 61 co 61 co 62 Nl 64 Nl 65 GA 70 
-55.6500 UNKNOWN -60.6599 -61.5110 -59.1300 -62.9300 -61.5280 -65.1370 -68.8970 



2<l cu 63 MASS EXCESS -65.5831 +I- 0.0049 MEV 
*********** -------------------------------------------------------------------------------------------------------------------
INCOMING GAMMA N p D T HE3 HE4 lt6 ll7 C12 
-------------------------------------------------------------------------------------------------------------------
OUTGOING 

1. 9159 7. 7062 13.4698 18.2478 13.0542 3.7037 15.6060 19.8822 3.5759 
0.006CJ o. 0067 0.0070 o. 0077 0.0077 0. 0111 0.()065 0.0053 0.0206 

GAMMA cu 63 cu 64 ZN 64 ZN 65 ZN 66 GA 66 GA 67 GE 6<l GE 10 8R 75 
-65.4276 -66.0003 -65.9170 -68.8810 -63.7060 -66.8620 -67.1007 -70.5580 -69.1590 

-10.8415 -4.1486 5.4817 7.2124 3.9348 -7.5238 7.0039 8.3535 -8.2445 
0.0111 o. 00 77 0.0067 0.0070 0.0167 0.0078 1.0000 0.0065 1.0000 

N cu 62. cu 63 ZN 63 ZN 64 ZN 65 GA 65 GA 66 GE 68 GE 69 8R 74 
-62.8130 -62.2170 -66.0003 -65.9170 -62.6580 -63.7060 -66.5700 -67.1007 -65.4100 

-6.1241 0.7154 5.6914 9.3439 7.9762 -1.5663 8.2903 11.3614 -0.6599 
0.0070 o. 0070 0.0069 0.0070 0.0070 0.0078 0.0078 0.0061 0.0069 

p NI 62 NI 63 cu 63 cu 64 cu 65 ZN 65 ZN 66 GA 68 GA 69 SE 74 
-66.7480 -65.5160 -65.4276 -67.2660 -65.9170 -68.8810 -67.0740 -69.3262 -72.2122 

-14.4990 -3.8<;96 -8.6170 1.6585 2.2126 -10.3173 2.2314 3.2623 -10.5480 
o. 0017 o. 0070 o. 0111 0.0069 0.0067 0.0070 0.0112 o. 0078 0.0324 

D NI 61 NI 62 cu 62 cu 63 cu 64 ZN 64 ZN 65 GA 67 GA 68 SE 73 
-64.2200 -66.7480 -62. 8130 -65.4276 -66.0003 -65.9170 -66.8620 -67.0740 -68.1710 I 

I-' 
[\) 

-l 
I 

-Hi. 0623 -8.2416 -ll. 2601 -4.5841 -3.3847 -12.1080 -2.7386 1.2363 -12.9130 
0.0067 0.0078 o. C085 0.0111 0.0078 0.0067 0.0078 0.0112 1.0000 

T NI 60 NI 61 cu 61 cu 62 cu 63 ZN 63 ZN 64 GA 66 GA 67 SE 72 
-64.4707 -64.2200 -61.9840 -62.8130 -62.2170 -66.0003 -63.7060 -66.8620 -67.6200 

-18.8631 -9.5130 -9.0054 -0.6 305 -0.0485 -12.6621 2.4550 2.2559 -12.2'154 
0.0067 0.0403 o. 0077 0.0070 o. 0070 o. 0069 0.0078 0.0112 o.on1 

HE3 co 60 co 61 NI 61 Nl 62 Nt 63 cu 63 cu 64 ZN 66 ZN 67 AS 72 
-61.6513 -62. 9300 -64.22 00 -66.7480 -65.5160 -65.4276 -68·8810 -67.8630 -68.2190 

-5.7751 1.7149 3. 7518 9.3481 13.6901 9.7365 11.9976 15.7804 -0.1149 
o. 0061 O. C06 7 o. 0067 0.0078 0.0070 o.o1ll 0.0071 0.0078 0.0103 

HE4 co 59 co 60 Nl 60 Nt 61 NI 62 cu 62 cu 63 ZN 65 ZN 66 AS 71 
-62.2327 -61.6513 -64.4707 -64.2200 -66.7480 -62.8130 -65.9170 -68.8810 -67.8930 

-22.5759 -15.2719 -16.5534 -8.8855 -3.7606 -9.9040 -18.7725 -6.8759 -2.2737 -19.9813 
0.0075 o.co87 0.0078 0.0074 0.0078 0.0102 0.0094 0.0088 0.0079 0.3001 

HE6 co 57 co 58 Nl 58 Nl 59 NI 60 cu 60 cu 61 ZN·63 ZN 64 AS 69 
-60.6054 -59.8380 -59.3389 -61.1599 -64.4707 -58.3460 -61.9840 -62.2170 -66.0003 -63.2000 

-19.4'160 -9.4536 -12.5445 -4.3029 -3.0703 -o. 2695 -13.0267 0.6634 -12.5708 
[\) 

\D 

0.0065 o. 006'1 . o. 0078 0.0062 0.0067 0.0068 0.0078 0.0070 0.0065 0 

ll6 FE 57 FE 58 co 58 co 59 co 60 Nt 60 NI 61 cu 63 cu 64 GE 69 
p 

0\ 
-60.1755 -62·.1465 -59.8380 -62.2327 -61.6513 -64.4707 -64.2200 -65.4276 -67.1007 w 



2«; cu 65 MASS EXCESS -67.2660 +/- 0.0050 MEV "' *********** \() 

------------------------------------------------------------------------------------------------------------------- ~ 
INCOMING GAMMA .N p 0 T HE3 HE4 LI6 LI7 C12 0\ 

-·------------------------------------~-----------------------------------------------------------------------------
\.11 

OUTGO lNG 
7. 0604 a. 904o 13.7329 17.6780 14.7393 4.4850 16.7216 20.2204 5.9700 
0.0103 o. 0078 0.0112 o. 0071 0.0078 0.0061 o.oo69 0.0054 0.0078 

G~MMA cu 65 cu t6. ZN 66 ZN 67 ZN 68 GA 68 GA 69 GE 11 GE 72 8R 77 
-66.2550 -68.8810 -67~8630 -69.9940 -67.0740 -69.3262 -6<:l.8992 -12 .57<n -73.2360 

-9.9098 -2.1314 6.6795 7.4755 6.45 59 -5.8387 9. 3090 9.4691 -4.7074 
0.0069 o. 0071 0.0078 0.0112 I). 0112 0.0078 0.0054 0.0069 0.0602 

N cu 64 cu 65 iN 65 ZN 66 ZN 67 GA 67 GA 68 GE 70 GE 71 8R 76 
-65.4276 -65.9170 -68.8810 -67.8630 -66.8620 -67.0740 -70.5580 -69.8992 -70.6300 

-7.4490 -1.3465 4.8359 7.6860 8.2394 -2.1362 8.4304 10.4870 0.7020 
o. 0011 0.0094 0.0103 o. 0130 0.0112 o. 0071 0.0079 0.0067 0.0086 

p NI 64 NI 65 cu 65 cu 66 cu 67 ZN 67 ZN 68 GA 70 GA 11 SE 76 
-67.1060 -65.1370 -66.2 550 -67.2910 -67.8630 -69.9940 -68.8970 -7C.1347 -75.2570 

-14.8859 -5.2245 -7.6853 o. 8030 3.4104 -10.1142 3.0127 3.4024 -8.2355 
o. 0071 0.0071 o. 0069 0.0103 0.0078 0.0112 o. 0061 0.0079 0.0062 

D NI 63 Nl 64 cu 64 cu 65 cu 66 ZN 66 ZN 67 GA 69 GA 70 SE 75 
-65.5160 -67.1060 -65.42 76 -66.2550 -68.8810 -67.8630 -69.326 2 -68.8970 -72.1664 I 

I-' 

"' CXl 
I 

-15.4679 -8.6285 -9.3439 -3.6524 -1.3676 -10.<ll02 -1.0535 2.0176 -10.0037 
0.0071 o. 0071 o. 0070 0.0069 0.0011 0.0078 0.0079 o. 0061 0.0069 

T NI 62 NI 63 cu 63 cu 64 cu 65 ZN 65 ZN 66 GA 68 GA 69 SE 74 
-66. 7480 -65.5160 -65. 5831 -65.4276 -65.9170 -68.8810 -67.0740 -69.3262 -72.2122 

-20.6693 -12.2059 -9.3923 -1.9554 -2.1104 -13.5176 1.8851 1.135 0 -11.3423 
0.0403 0.2001 o. 0011 0.0071 0.0094 0.0103 0.0072 0.0079 ' 0.0063 

HE3 co 62 co 63 Nl 63 Nl 64 NT 65 cu 65 cu 66 ZN 68 ZN 69 AS 74 
-61.5280 -61.9200 -65.5160 -67.1060 -65.1370 -66.2550 -69.9940 -68.4250 -70.8550 

-6.7607 -0.0913 4. 34 62 8.9612 12.36,52 10.6682 12.2607 15.2106 1.2303 
0.0403 C.C403 o. 0071 o. 0011 0.0071 0.0069 0.0112 o. 0072 0.0304 

HE4 co 61 co 62 NI 62 NI 63 Nl 64 cu 64 cu 65 ZN 67 ZN 68 AS 73 
-62.9300 -61.5280 -66.7480 -65.5160 -67.1060 -65.4276 -67.8630 -69.9940 -70.9210 

-22.6315 -15.1415 -13.1045 -7.5083 -3.1662 -7.1199 -16.8563 -4.8588 -1.0759 -16.9712 
o. 0073 o. 0078 o. 0079 0.0088 o. 0081 0.0119 0.0081 0.0082 0.0088 o. 0110 

HE6 co 59 co 60 Nl 60 NI 61 NI 62 cu 62 cu 63 ZN 65 ZN 66 AS 71 
-62.2327 -61.6513 -64.4707 -64.2200 -66.7480 -62.8130 -65.5831 -65.n7o -68.8810 -67.8930 

-20.6945 -11.7720 -12.4141 -5.2885 -4.8764 o. 32 49 -13.4136 -0.1921 -11.4552 
0.0067 o. 030'4 o. 0068 0.0403 0.0403 0.0072 o. 0072 o. 0104 o. 0069 

Ll6 FE 59 FE 60 co 60 co 61 co 62 Nl 62 Nl 63 cu 65 cu 66 GE 1l 
-60. 65'19 -61.5110 -61.6513 -62.9300 -61.5280 -66.7480 -65.5160 -66.2550. -69.8992 



- .. -
30 ZN 64 MASS EXCESS -66.0003 +I- 0.0046 MEV 

••••••••••• -------------------------------------------------------------------------------------------------------------------
INCOMING GAMMA N p D T HEJ HE4 Ll6 Ll7 C12 
-------------------------------------------------------------------------------------------------------------------
OUTGOING 

7.9881 3. <;467 10.8416 15.8117 11.3910 2.q944 12.4101 16. 8000 3.4297 
o. 006 8 o. 0166 0.0076 0.0110 0.1001 1.0000 0.0304 0.0102 1.0000 

GAMMA ZN 64 ZN 65 GA 65 GA 66 GA 67 GE 67 GE 68 AS 70 AS 71 KR 76 
-65. en 70 -62.65 80 ~63.7060 -66.8620 -62.4600 -66.5700 -64.3220 -67.8930 -69.4300 

-11.8547 -1.8548 1.7222 4.5842 1.5996 -9.1870 3.2167 5.1576 -10.0117 
0.0076 0.0304 0.0166 0.0076 0.1501 0.1001 0.3000 0.0304 1.0000 

N ZN 63 ZN 64 GA 64 GA 65 GA 66 GE 66 GE 67 AS 69 AS 70 KR 75 
-62.2170 -58.9280 -62.6580 -63.7060 -60.7400 -62.4600 -63.2000 -64.3220 -64.0600 

-7.7062 0.2098 5.7636 10.5417 5.3480 -4.0025 7.8998 12.1760 -4.1303 
0.0067 0.0066 0.0068 0.0076 0.0076 o. 0110 0.0063 0.0050 0.0205 

p cu 63 cu 64 ZN 64 ZN 65 ZN 66 GA 66 GA 67 GE 69 GE 10 8R 75 
-65.5831 -65.4276 -65.9170 -68.8810 -63.7060 -66.8620 -67.1007 -70.5580 -69.1590 

-16.3232 -5.4817 -9.63 02 1.7307 -1.5469 -13;0055 1.5222 2. 8718 -13.7262 
0.0110 0. OC67 o. 0076 0.0068 o. 0166 0.0076 1.0000 0.0063 1.0000 

0 cu 62 cu 63 ZN 63 ZN 64 ZN 65 GA 65 GA 66 GE 68 , GE 69 8R 74 
-62.8130 -65.5831 -62.2170 -65.9110 -62.6580 -63.7060 -66.5700 -67.1007 -65.4100 I 

I-' 

"' 'P 
-18.9662 -10.0658 -12. 53 83 -5.5973 -7.0909 -15.8675 -4.4018 0.5271 -17.4802 

0.0084 o. 0110 o. 0138 0.0076 0.0304 0.0167 0.1001 1.0000 1.0000 
T cu 61 cu 62 ZN 62 ZN 63 ZN 64 GA 64 GA 65 GE 67 GE 68 BR 73 

-61.9840 -62.8130 -61.1230 -62.2170 -58.9280 -62.6580 -62.4600 -66.5700 -63.4700 

-16.7116 -6.1122 -1 c. 8296 -2.2126 -0.5541 -12.5899 0.0188 1. 0497 -12.7606 
0.0076 0.0068 o. 0110 o. 0067 0.0067 0.0068 0. 0111 0.0076 0.0323 

HE3 NI 61 NI 62 cu 62 cu 63 cu 64 ZN 64 ZN 65 GA 67 GA 68 SE 73 
-64.2200 -66.7480 -62.8130 -65.5831 -65.4276 -65.9170 -66.8620 -67.0740 -68.1710 

-3.9543 3.8664 o. 84 79 7.5239 12.1080 a. 7233 9.3693 13.3443 -0.8050 
0.0065 0.0076 o. 0084 o.ouo 0.0067 0.0076 0.0076 o. 0111 1.0000 

HE4 NI 60 NI 61 cu 61 cu 62 cu 63 ZN 63 ZN 64 GA 66 GA 67 SE 72 
-64.4707 -64.2200 -61.9840 -62.8130 -65.5831 -62.2170 -63.7060 -66.8620 -67.6200 

-24.2596 -14.3672 -16. 0815 -12.1166 -6~6645 -12.0872 -20.0507 -10.5821 -6.C332 
0.0076 o. 0072 0.0079 0.0101 0.0093 o. 2001 0.0144 0.0306 0.0172 MASS 

HE6 NI 58 Nl 59 cu 59 cu 60 cu 61 ZN 61 ZN 62 GA 64 GA 65 SE· 70 
-59. 3389 -.61.1599 -60. 22 80 -58.3460 -61.9840 -56.5800 -61.1230 -58.9280 -62.6580 UNKNOWN 

-20.2507 -9.7846 -11.6398 -2.4821 -0.9187 -3.1734 -14.8509 0.7356 -15.7667 
w 
0 

0.0076 0.0059 o. 0061 0.0066 0.0076 0.0085 0.0111 0.0070 0.0304 ~ 

ll6 co 58 co 59 NI 59 NI 60 Nl 61 cu 61 cu 62 ZN 64 ZN 65 AS 70 1:1 
0\ 

-59.8380 -62.2327 -61.1599 -64.4707 -64.2200 -61.98 40 -62.8130 -65.9170 -64.3220 +"" 



30 ZN 66 MASS EXCESS -68.8810 +I- 0.0060 MEV w 

**:0******** 0 

N ------------------------------------------------------------------------------------------------------------------- ::s 
IN COM JNG GAMMA N p D T HE3 HE4 ll6 LI7 C12 
----------------------------------------------~--------------------------------------------------------------------

0\ 
0\ 

OUTGOING 
7.0'534 5. 27 00 11.3289 15.3952 13.1510 4.1018 13.4264 16.9473 5.2620 
O. Oll 1 o. 0117 0.0085 0.0069 0.0013 0.0062 0.0117 o. 0306 0.0078 

GAMMA ZN 66 ZN 67 GA 67 GA 68 GA 69 GE 69 GE 70 AS 72 AS 13 KR 78 
-67.863 0 -66.8620 -67.0740 -69.3262 -67.1007 -70.'5580 -68.2l<JO -70.9210 -74.1430 

-11~0354 -5. 9574 3.0455 5.0715 4.5489 -7.4270 5.0290 6.1139 -6.6024 
0.0078 o. 0085 0.0117 0.0085 1.oooo O. C013 0.0109 o. 0117 0.0802 

N ZN 65 ZN 66 GA 66 GA 67 GA 68 GE 68 GE 69 AS 71 AS 72 KR 17 
-65. '>110 -63.7060 -66.8620 -67.0740 -66.5700 -67.1007 -67.8930 -68.21<JO -70.3500 

-8.9040 -1.8435 4.8289 8.1740 5. 83 54 -4.4190 7.8176 11.3164 -2.9340 
0.0078 0.0108 0.0117 0.0078 0.0085 o. 0069 0.0076 0.0063 0.0085 

p cu 65 cu 66 ZN 66 ZN 67 ZN 68 GA 68 GA 6q GE 11 GE 12 BR 77 
-67.2660 -66.2550 -67.8630 -69.9940 -67.0740 -69.3262 -69.8992 -12.5791 -73.2360 

-16.5893 -6.6795 -8. 8109 o. 7960 -0.2236 -12.5182 2.6295 2.7896 -11.3869 
0.0077 o. 0078 o. 0078 0.0117 0.0117 0.0085 0.0063 o. 0076 0.0603 

D cu 64 cu 65 ZN 65 ZN 66 ZN 67 GA 67 GA 68 GE 70 GE 71 BR 76 
-65.4276 -67.2660 -65. q170 -67.8630 -66.8620 -67.0740 -10.5580 :.6q.8qqz -70.6300 I 

1-' w 
0 
I 

-18.2478 -10.3319 -10.5417 -4.7780 -5.1936 -14.5442 -2.6418 1.6344 -14.6719 
0.0077 o. 007? o. 0076 0.0078 0.0085 o. 0117 0.0074 0.0063 0.0209 

T cu 63 cu 64 ZN 64 ZN 65 ZN 66 GA 66 GA 67 GE 69 GE 70 BR 75 
-65.5831 -65.4276 -66.0003 -65.9170 -63.7060 -66.8620 -67.1007 -70.5580 -69.1590 

-18.2963 -B. 6349 -11.0957 -3.4104 -2.6074 -13.5246 -0.3977 -0.0080 -11.6459 
0.0078 0.0078 o. 0077 0.0078 0.0108 o. 0117 0.0070 0.0086 0.0071 

HE3 Nl 63 Nl 64 cu 64 cu 65 cu 66 ZN 66 ZN 67 GA 69 Gil 70 SE 75 
-65.5160 -67.1060 -65.4276 -67.2660 -66.2550 -67.8630 -69.3262 -68.8970 -72.1664 

-4.5577 2. 2 81 7 1. 56 63 7.2578 10.9102 9. 5426 9.8567 12.9278 0.9065 
0.0078 o. 0078 o. 0078 0.0077 0.0078 o.oo78 0.0086 0.0070 0.0077 

HE4 NI 62 Nl 63 cu 63 cu 64 cu 65 ZN 65 ZN 66 GA 68 GA 69 SE 74 
-66.7480 -65.5160 -65.5831 -65.4276 -67.2660 -65.9170 -67.0740 -69.3262 -72.2122 

-22.0085 -14.1878 -17.2062 -10.5303 -5. '3461 -9.3309 -18.0541 -8.6848 -4.7099 -18.8592 
0.0086 0.0094 o. 01 01 o.in23 0.0087 o. 0094 0.0086 0.0094 0.0124 1.0000 

HE6 NI 60 Nl 61 cu 61 cu 62 cu 63 ZN 63 ZN 64 GA 66 GA 67 SE 72 
-64.4707 -64.2200 -61.9840 -62.8130 -65.5831 -62.2170 -66.0003 -63.7060 -66.8620 -67.6200 

-21.3181 -11.9680 -11.46 04 -3.0855 -2.5034 -2.45 50 -15.1170 -0.1991 -14.7504 
0.0076 0.0405 o. 0086 0.0079 0.0079 0.0078 0.0078 o. 0118 0.0117 

ll6 co 60 co 61 Nl 61 NI 62 NI 63 cu 63 cu 64 ZN 66 ZN 67 AS 72 
-61.6513 -62.9300 -64.22 00 -66.7480 -65.5160 -65.5831 -65.4276 -67.8630 -68.2190 

.. 



-
30 ZN 67 MASS E lCCESS -67. 8630 +I- 0.0100 MEV 

*********** 
------------------------------------------------------------------------------------------------------~------------
INCOMIN(; GAMMA N p n T HE3 HE4 Ll6 ll7 C12 

-------------------------------------------------------------------------------------------------------------------
OUTGOING 

10.2024 6. 5000 14.5991 15. CJ840 17.6263 4. 4610 17.1464 17.8993 6.5920 
o. 0112 o. 0117 0.0106 0.0117 0. 0101 0.0110 0.0316 0.0108 o. 0117 

GAMMA ZN 67 ZN 68 GA 68 GA 69 GA 70 GE 70 GE 11 AS 73 AS 74 KR 79 
-69.9940 -67.0740 -69.3262 -68.8970 -10.55 80 -69.8CJ92 -70.9210 -70.8550 -74.4550 

-1.0534 -1.7834 4.2755 8. 3417 6.0976 -2.CJ511 6.3730 CJ.8939 -1.7914 
o. 0117 o. 0141 0.0117 0.0106 o. 0108 0.0102 0.014? 0.031.6 0.0112 

N ZN 66 ZN 67 GA 67 GA 68 GA 69 GE 69 GE 10 AS 72 AS 73 KR 78 
-68.8810 -66.8620 -67.0740 -69.3262 -67.1007 -70.5580 -68.2190 -70.9210 -74.1430 

-8.8970 0.2105 7.9779 8.2230 9.10 55 -3.8302 11.5155· 11. 0483 -1.7050 
0.0135 0.0156 0.0112 0. 0117 o. 0106 o. 0117 0.0102 o. 0102 o. 0117 

p cu 66 cu 67 ZN 67 ZN 68 ZN 6CJ GA 69 GA 70 GE 72 GE 13 BR 78 
-66.2550 -'-67.2CJ10 -69.9940 -68.4250 -69.3262 -68.8970 -72.5791 -11.2930 -73.4470 

-13.7329 -6.6725 -4.82 89 3.9450 1.0064 -9.2480 2.9887 6.4875 -7.7629 
0.0112 o.C135 o. 0117 0.0112 o. 0117 o.o106 0.0111 0.0102 0.0117 

D cu 65 cu 66 ZN 66 ZN 67 ZN 68 GA 68 GA 69 GE 71 GE 72 BR 77 
-67.2660 -66.2550 -68.8810 -69.9940 -67.0740 -69.3262 -69.8992 -72.5791 -73.2360 I 

I-' 
w 
'I' 

-17.3853 -7.4755 -9.6070 -0.7960 -1.0196 -13.3142 1.8335 1.9936 -12.1829 
o.o111 0.0112 o. 0112 0.0117 o. 0141 o. 0117 0.0102 o. 0111 0.0608 

T cu 64 cu 65 ZN 65 ZN 66 ZN 67 GA 67 GA 68 GE 70 GE 71 BR 76 
-65.4276 -67.2660 -65. 91 70 -68.8810 -66.8620 -67.0740 -70.5580 -69.8992 -70.6300 

-15.6883 -9.5859 -8.23 93 -3.4034 -0.5534 -10.3756 0.1911 2. 2477 -7.5373 
0.0112 o. 012 8 o. 0112 0.0135 0.0156 0.0112 o. 0117 o. 0109 0.0122 

HE3 Nl 64 Nt 65 cu 65 cu 66 cu 67 ZN 67 ZN 68 GA 70 GA 11 SE 76 
-67.1060 -65.1370 -67.2660 -66.2550 -67.2910 -69.9940 -68.8970 -70.l347 -75.2570 

-4.7717 4.8897 2. 42 88 10.1142 10.9172 13.5246 13.1269 13.5166 1.8787 
0.0112 o. 0112 o. 0111 0.0112 0.0135 o. 0117 0.0106 o. 0117 0.0107 

HE4 Nt 63 Nl 64 cu 64 cu 65 cu 66 ZN 66 IN 67 GA 69 GA 70 SE 75 
-65.5160 -67.1060 -65.4276 -67.2660 -66.2550 -68.8810 -69.3262 -68.8970 -72.1664 

-21.2412 -10.6418 -15.3592 -6.7422 -5.08 36 -4.5296 -17.1194 -4.5108 -3.4799 -17.2902 
0.0123 o. 0119 o. 0147 0.0118 o. 0118 o. 0117 0.0119 0.0147 o. 0124 0.0338 

HE6 Nt 61 NI 62 cu 62 cu 63 cu 64 ZN 64 ZN 65 GA 67 GA 68 SE 73 
-64.2200 -66.7480 -62. 8130 -65.5 831 -65.4276 -66.0003 -65.9170 -66.8620 -67.0740 -68.1710 

-19.0214 -12.3520 -1.9144 -3.2995 0.1046 -1.5925 -12.2606 2.94q9 -11.0304 
w 
0 

0.0412 o. 0412 o. 0112 0.0112 0.0112 o. 0111 0. 0112 o. 0113 0.0316 N 

LI6 .CO 61 co 62 Nl 62 Nl 63 NI 64 cu 64 cu 65 IN 67 ZN 68 AS 73 
:::! 
0'\ 

-62.9300 -61.5280 -66.7480 -65.5160 -67.1060 -65.4276 -67~2660 -M.9940 -70.9210 ---:) 



30 ZN 68 MASS EXCESS -69.9940 +I- 0.0050 MEV w 

•••******** 0 

N ------------------------------------------------------------------------------------------------------------------- 1:1 
INCOMING GAMMA N p D T HE3 HE4 lt6 ll7 C12 0\ 

co -------------------------------------------------------------------------------------------------------------------OUTGO lNG 
6.5024 6.6212 12o0389 15o0906 l4o8365 5o0098 14o9494 17o9445 1o 8970 
0.0078 Oo 0060 Oo0078 0.0066 Oo0068 Oo0053 Oo0064 Oo 0063 Oo0078 

GAMMA ZN 68 ZN 69 . GA 69 GA 70 GA 71 GE 71 GE 72 AS 74 AS 75 KR 80 
-6Ro4250 -69.3262 -68o8'H0 -70o1347 -69.8'l'l2 -72o57'l1 -70o 8550 -73o0312 -77o8910 

-to: 2024 -3.7024 4.3'l67 5o 7815 7 0 4239 -5o7415 6.9440 7o6969 -3o6l04 
Oo01l2 Oo 0078 .0.0060 0.0078 o. 00 53 Oo0068 0.0304 Oo0064 Oo0078 

N ZN 67 ZN 68 GA 68 GA 69 GA 70 GE 70 GE 71 AS 73 AS 74 KR 79 
-67o8630 -67.0740 -69.)262 -68.8970 -70.5580 -69.8992 -70.'l210 -70.8550 -74.4550 

-9o9920 -3.8015 4.2779 1. 2170 6o5454 -4.7235 .8.0984 11. 042 8 -1.2083 
0.0130 0.0602 Oo0078 Oo0078 0.0078 0.0066 0.0054 0.0054 o.oosq 

p cu 67 cu 68 ZN 68 ZN 69 ZN 70 GA 70 GA 71 GE 73 GE 74 .8R 79 
-67.2910 -65.4100 -68o4250 -69.5500 -68.8'}70 -70.1347 -11.2930 -73.4185 -76.0747 

-16.874'} -7.7675 -1.9779 o. 2450 1.1276 -11.8082 3.5376 3.0704 -9.6829 
0.0103 o. 013 c o. 0112 0.0078 0.0061 0.0078 0.0054 o. 0054 Oo0078 

0 cu 66 cu 67 ZN 67 ZN 68 ZN 69 GA 69 GA 70 GE' 72 GE 73 BR 78 
-66.2550 -67.2910 -67.8630 -68.4250 -69.32 62 -68.8970 -72.5791 -71.2930 -73.4470 I 

I-' w 
"' ., 

-11.6719 -10.6175 -8.7740 -3.9450 -2.9386 -13o1930 -0.9563 2.5424 -11.7079 
o. 0011 0.0103 o. 0078 o.on2 0.0078 0.0061 0.0069 0.0054 0.0078 

T cu 65 cu 66 ZN 66 ZN 67 ZN 68 GA 68 GA 69 GE 11 GE 72 BR 77 
-67.2660 -66.2 550 -68.8810 -67.8630 -67.0740 -69". 3262 -69.8992 -72.5791 -73.2360 

-19.7883 -10o7<l8<l -11. 3813 -4.4984 -4.5654 -14.0756 ..:.0.1022 -1.4350 -10.3243 
o. 009 4 o. 0314 o. 0103 0.0130 0.0602 0.0078 0.0067 0.0087 0.0011 

HE3 NI 65 NI 66 cu 66 cu 67 cu 68 ZN .68 ZN 69 GA 71 GA 12 SE 77 
-65.1370 -66o0550 -66o 25 50 -67.2910 -65.4100 -68.4250 -70.1347 -68.5830 -74.6010 

-5o 3127 0.7897 2. 1362 6.9722 '}.8222 10.3756 10o5667 12.6232 2.8383 
Oo001l 0.0094 0.0071 0.0103 0.0130 0 0 0112 0. 007<1 0.0067 0.0086 

HE4 Nl 64 Nl 65 cu 65 cu 66 cu 67 ZN 67 ZN 68 GA 10 GA 11 SE 76 
-67o1060 -65.1370 -67. 2660 -66.2550 -67.2910 -67o8630. -68.8970 -70.1347 -75.2570 

-20o8442 -14.0048 -l4o 12 01 -9.0287 -5.3763 -6.7439 -16.2865 -6.4298 -3.3587 -15.3800 
0.0081 Oo 0081 o. 0081 ooooao ·0.0081 0.0081 0.0088 0.0088 0.0073 o.oo8o 

HE6 Nl 62 NI 63 cu 63 cu 64 cu 65 ZN 65 ZN 66 GA 68 GA 69 SE 74 
-66.7480 -65.5160 -65.5831 -65.4276 -67.2660 :-65.9170 -68.8810 -67.0740 -69.3262 -72.2122 

-22. 5'544 -14.0910 -11.2774 -3.8405 -3.9955 -1.88 51 -l5o4026 -0.7501 -13.2274 
0.0403 0.2001 o. 0072 0.0072 o. 0095 0.0072 0.0104 0.0080 0.0064 

Ll6 co 62 co 63 NI 63 Nl 64 Nl 65 cu 65 cu 66 ZN 68 ZN 69 AS 74 
-61.5280 -61.9200 -65.5160 -67.1060 -65.1370 -67.2660 -66 .• 2550 -68.4250 -70.8550 

-



.. 
30 ZN 7C MASS E)(CESS -6<1.5500 +I- 0.0060 MEV 

*********** 
-------------------------------------------------------------------------------------------------------------------
INCOMING GAMMA N p 0 T HE3 HE4 ll6 ll7 C12 
-------------------------------------------------------------------------------------------------------------------
OUTGOING 

6. 0414 7. 8737 12.1689 15.1430 16.6743 6. 2933 16.8244 19.2743 11.0394 
0.0504 o. 0074 0.0092 0.0404 0.0063 0.0062 0.0135 0.0117 0.0076 

GAMMA ZN 70 ZN 71 GA 71 GA 72 GA 73 GE 73 GE 74 AS 76 AS 77 KR 82 
-67.5200 -70.1347 -68.5830 -69.7430 -71.2930 -73.4185 -72.2860 -73.9170 -80.5894 

-9.1964 -1.43 54 5.6492 5.9115 9.8890 -3.9037 9.4982 9. 5719 0.0486 
0.0085 o. 0085 0.0074 0.0092 0.0062 0.0063 o. 0071 o. 013 5 0.1002 

N ZN 69 ZN 70 GA 70 GA 71 GA 72 GE 72 GE 73 AS 75 AS 76 KR 81 
-68.4250 -68.8970 -70.1347 -68.5830 -72.5791 -71.2930 -73.0312 _:12. 2860 -77.6700 

3.8169 6. 2550 . 6.6754 -4.6712 9.0824 11.2776 1.1330 
MASS MASS 0.0504 0.0108 0,0092 0.0404 0.0200 0.0064 0.0078 

p cu 69 cu 70 ZN 70 ZN 11 ZN 72 GA 72 GA 73 GE 75 GE 76 BR 81 
UNKNOWN UNKNOWN -67.5200 -68.1440 -68.5830 -69.7430 -71.8330 -73.2093 -'77.9720 

-17.2759 -6.9719 -0.2160 2.3801 -11.6782 4 .• 8'210 4. 0544 -6.8037 
0.0603 MASS o. 0085 0.0504 0.0074 0.0092 0.0063 o. 0200 0.0069 

D cu 68 cu 69 ZN 69 ZN 70 ZN 71 GA 71 GA 72 GE 74 GE 75 BR 80 
,-65.4100 UNKNOWN -68.42 50 -67.5200 -70.1347 -68.5830 -73.4185 -71. 8330 -75.8822 I 

I-' w 
w 

I 

-17.2089 -11.0185 -7.2170 -2.9390 -0.6716 -11.940'5 0.8815 3.8259 -8.4252 
.o. 0134 o. 0603 o. 0078 0.0085 0.0085 0.0074 0•0064 0.0063 o. 0068 

T cu 67 cu 68 ZN 68 ZN 69 ZN 70 GA 70 GA 71 GE 73 GE 74 BR 79 
-67.2910 -65.4100 -69.9940 -68.4250 -6B.8•no -70.1347 -71.2930 -73.4185 -76~0747 

-21.2813 -11.7823 -14. 53H -0.6499 -1.7540 -8.5605 
0.3001 MASS o. 0603 MASS MASS 0.0504 0.0405 0.0504 0.0074 

HE3 Nl 67 Nt 68 cu 68 cu 69 cu 70 ZN 70 · ZN 7l GA 73 GA 74 SE 79 
-63.2000 UNKNOWN -65.4100 UNKNOWN UNKNOWN -67.5200 -69.7430 -67.8200 -75•9208' 

-5.9197 -o. 7033 2~6052 6.5712 11.3816 10.6967 12.6755 5.0458 
0.0316 o. 3001 o. 0134 0.0603 MASS 0.0085 0.0093 0.0405 0,0065 

HE4 NI 66 NI 67 cu 67 cu 68 cu 69 ZN 69 ZN 70 CA 72 GA 73 SE 78 
-66. 0550 . -63.2000 -67.2910 -65.4100 UNKNOWN -68.4250 -68.5830 -69.7430 -77.0205 

-20.0422 -13.9398 -12.5932. -7.7573 -4.9072 -4.3539 -14.7294 -4.1628 -2.1062 -11.8912 
o.oo88 c. 01 08 o. 0088 0.0115 O. Oi40 0.0123 o. 0088 0.0094 0.0085 0.0100 

HE6 Nt 64 NI 65 cu 65 cu 66 cu 67 ZN 67 ZN 68 GA 70 GA 71 SE· 76 
-67.1060 -65.1370 -67.2660 -66.2550 -67.2910 -67•8630 -69.9940 -68.8970 -70.1347 -75.2570 

-11.2124 -4.4475 -5.4885 -1.4161 -15.8036 -1.2111 -11.3524 
w 
0 

MASS MASS o. 0101 0.0316 0.3001 0.0135 0.0603 0.0504 0.0135 N 

LI6 co 64 co 65 Nl 65 Nt 66 NI 67 cu 67 cu 68 ZN 70 ZN 71 . AS 76 
:;! 

UNKNOWI\4 UNKNOWN -65.1370 -66.0550 -63.2000 -67.2910 -65.4100 -67.5200 -72.2860 
-..:] 
0 



31 GA 6<; MASS E~CESS -69.3262 +I- 0.0034 MEV w 

********•** I-' 

------------------------------------------------------------------------------------------------------------------- Q 
Pl 

INCOMING GAMMA N p 0 T HE3 HE4 lt6 ll7 C12 ~ 

------------------------------------------------------------------------------------------------------------------- \.0 

OUTGOING 
7.6422 8.5208 13.7089 18.2029 13.8241 4.01'16 16.9286 20.8381 6.1038 
0.006<; o. 0038 0.0057 0.0038 0.0106 0.0302 0.0051 0.0079 0.1001 

GAMMA GA 69 GA 70 GE 10 GE 11 GE 72 AS 72 AS 73 SE 75 SE 76 RB 81 
·d:8. 8'170 -70.55 80 -69.8992 -72.5791 -68.2190 -70.9210 -12.1664 -75.2570 -75.4300 

-10.3236 -3.0079 6.2963 7. 4515 5.4267 -6.7539 8.9030 9.6761 -4.5976 
0.0069 o. 00 54 0.0038 0.0057 0.0096 0.0106 0.0060 0.0051 0.6000 

N GA 68 GA 69 GE 69 GE 70 GE 71 AS 71 AS 12 SE 74 SE 75 RB 80 
-67.0740 -67.1007 ·-70.5580 -69.8992 -67.8930 -68.2190 -72.2122 -72.1664 -72.8000 

-6.6212 -C.ll87 5.4177 8.4695 8. 21 54 -1.6113 8.3282 11.3233 1.2758 
0.0060 0.0069 0.0069 0.0055 0.0057 0.0038 0.0053 0.0051 0.0069 

p ZN 68 ZN 69 GA 69 GA 70 GA 11 GE 11 GE 72 AS 74 AS 75 KR 80 
-69.9'}40 -68.4250 -68.8910 -70.1347 -69.8992 -72.5791 -70.8550 -73.0312 -11.8910 

-14.5991 -4.3967 -B. 0991 1. 38 48 3.0272 -10.1382 2.5473 3. 3002 -8.0071 
0.0106 0.0060 o. 0069 0.0069 o.oo 38 0.0057 0.0302 0.0053 0.0069 

D ZN 67 ZN 68 GA 68 GA 69 GA 70 GE 70 GE 11 AS 73 AS 74 KR 79 
-67.8630 -69. 9CJ40 -67.0740 -6A. 8'H0 -70.5580 -69.8992 -70.9210 -70.8550 -74.4550 I 

I-' 
w .,.-

I 

-15.3951 -8.3417 -10.1252 -4.0662 -2.2441 -11.2934 -1.9687 1.5522 -10.1331 
0.0069 0.0106 o. 0106 0.0069 0 .oo 54 0.0038 0.0106 O.C302 0.0061 

T ZN 66 ZN 67 GA 67 GA 68 GA 69 GE 69 GE 70 AS 12 AS 73 KR 78 
-68.8810 -67.8630 -66.8620 -67.0740 -67.1007 -70.5580 -68.2190 -70.9210 -74.1430 

-18.0025 -8.8951 -9.1055 -1.1276 -0.8826 -12. •nse 2.4100 1.9428 -10.8105 
0.0096 0.0125 o. 0106 0.0061 0.0069 0.0069 0.0039 0.0040 0.0069 

HE3 cu 66 cu 67 ZN 67 ZN 68 ZN 69 GA 69 GA 70 GE 72 GE 73 BR 78 
-66.2550 -67.2'110 -67.8630 -69.9940 -68.47.50 -68.8970 -72.5791 -71.2930 -7:'1.4470 

-4.4849 2. 5755 4. 4190 9.2480 13.1930 10.2544 12.2367 15.7355 1.4851 
0.0061 0.0096 o. 0069 0.0106 0.0061 0.0069 0.0058 0.0039 0.0069 

I'E4 cu 6'i cu 66 ZN 66 ZN 67 ZN 68 GA 68 GA 69 GE 11 GE 72 BR 77 
-67.2660 -66.2550 -68.8810 -67.8630 -69.9940 -67.0740 -69.8992 -72.5791 -1'3.2360 

-21.3413 -13.4254 -13.63 51 -7..8715 -3.0934 -a. 2871 -17.6376 -5.1353 -1.4591 -17.7654 
0.0072 o. 0071 o. 00 70 0.0073 0.0080 0.0080 0.0113 0.0068 0.0056 0.0207 

HE6 cu 63 cu 64 ZN 64 ZN 65 ZN 66 GA 66 GA 67 GE 69 GE 70 BR 75 
-65.5831 -65.4276 -66.0003 -65.9170 -68.8810 -63.7060 -66.8620 -67.1007 -70.5580 -69.1590 

-17.891l6 -e.2372 -10.6980 -3.0127 -2.2096 o. 3977 -13.1268 0.3897 -11.2482 
0.0061 0.0061 o. 0060 0.0061 0.0097 0.0070 0.0106 0.0071 0.0051 

L I 6 NY 63 NI 64 cu 64 cu 65 cu 66 ZN 66 ZN 67 GA 69 GA 70 SE 75 
-65.5160 -67.1060 -65.42 76 -67.2660 -66.2550 -68.8810 -67.8630 -68.8970 -72.1664 

.. -~-



' ... ~ 

31 GA 71 MASS EXCESS -70.1347 +/- 0.0043 MEV 
*********** -------------------------------------------------------------------------------------------------------------------
INCOMING GAMMA N p 0 T HE3 HE4 li6 LI7 Cl2 
-------------------------------------------------------------------------------------------------------------------
OUHOING 

t.5197 9. 7334 14.2942 18.2338 15.6516 5. 3213 18.5547 21.7931 9.0253 
0.0082 o. 0046 0.0047 0.0046 0. 00 58 0.0057 0.0067 0.0051 1.0000 

GIIMMA GA 71 GA 72 GE 72 GE 73 GE 74 AS 74 AS 75 SE 77 SE 78 RB 83 
-68.5830 -?2.5791 -71.2930 -7-3.4185 -70.8550 -73.0312 -74.6010 -77.0205 -79.1600 

-9.3091 -1.0179 7.5089 8. 0368 7.6462 -4.9264 11.1393 11.3022 -1.7871 
0.0074 o. 0063 0.0046 o. 004 7 0.0303 0.0058 0.0083 0.0067 0.0303 

N GA 70 GA 71 GE 71 GE 72 GE 73 .1\S 73 AS 74 SE 76 SE 77 RB 82 
-68.8970 -6'1. 8992 -72.5791 -71.2930 -70.9210 -70.8550 -75.2570 -74.6010 -76.4190 

-7.8737 -1.8322 4.2952 7. 2693 8.8007 -1.5804 8.9507 11.4006 3.1657 
o. 0074 0.0502 0.0082 0.0402 0.0047 0.0046 0.0128 0.0109 0.0064 

p ZN 70 ZN 71 GA 71 G.A 72 GA 73 GE 73 GE 74 AS 76 AS 77 KR 82 
-69.5500 -t7. 5200 -68.5830 -69.7430 -71.2930 -73.4185 -72.2860 -73.9170 -80.58'14 

-14.8456 -5.6492 -7.0846 0.2623 4.2398 -9.5529 3.8490 3.9227 -5.6006 
0.0074 o. 0074 o. 0074 o.ona2 0.0046 0.0047 0.0058 0. 012 8 0.1001 

D ZN 69 ZN 70 GA 70 GA 71 GA 72 GE 72 GE 73 AS 75 AS 76 KR 81 
-68.4250 -69.5500 -68.8970 -68.5830 -72.5791 -71.2930 -73.0312 -72.2860 -77.6700 I 

I-' 
lAJ 
V1 

I 

-15.0906 -8.5882 -8.4695 -3.0517- -0.2541 -10.0808 -0.1412 2.8539 -7.1936 
0.0066 0.0074 o. 0055 0.0074 0.0063 o. 0046 0.0059 0.0058 0.0074 

T ZN 68 ZN 69 GA 69 GA 70 GA 71 GE 71 GE 72 AS 74 AS 75 KR 80 
-t9. 9940 -68.4250 -69.3262 -68.8970 -69.8992 -72.5791 -70.8550 -73.0312 -77.8910 

-19.6560 -9. 35 20 -2.3801 -2.5961 -14.0583 2.4409 1.6743 -9.1838 
o. 0602 MASS o. 0074 0.0074 0.0502 0.0082 0.0047 0.01'15 0.0055 

HE3 cu 68 cu 69 ZN 69 ZN 70 ZN 71 GA 71 GA 72 GE 74 GE 75 8R 80 
-65.4100 UNKNOWN -68. 42 50 -69.5500 -67.5200 -68.5830 -73.4185 -71.8330 -7'5.8822 

-5.2684 0.9220 4. 72 35 9.0015 11.9405 11.2689 12.8220 15.7664 3.5153 
o. 0128 0.0602 o. 0066 0.0074 0.0074 0.0074 0.0048 0.0047 0.0053 

HE4 cu 67 cu 68 ZN 68 ZN 69 ZN 70 GA 70 GA 71 GE 73 GE 74 BR 79 
-67.2910 -65.4100 -69.9940 -68.4250 -69.5'500 -68.8970 -71.2930 -73.4185 -76.0747 

-20.466'1 -13.4065 -11.5629 -6.7340 -2.7889 -5.7276 -15.9819 -3.7453 -0.2465 -14.4969 
0.0017 0.0107 o. 0084 0.0116 o. 0077 0.0084 0.0068 0.0075 0.0062 0.0()84 

HE6 cu 65 cu 66 ZN 66 ZN 67 ZN 68 GA 68 GA 69 GE 71 GE 72 BR 77 
-67.2660 -H. 2 550 -68.8810 -67.8630 -69.9940 -67.0740 -69.3262 -69.8992 -72.5791 -73.2360 

-19.0861 -10.0967 -10.6791 -3.7962 -3.8631 o. 7022 -13.3733 -0.7328 -9.6221 
lAJ 
I-' 

0.0091 o. 0313 o. 0100 0.0128 0.0602 0.0067 0.0075 0.0084 0.0067 0 

l 16 NI 65 Nl 66 cu 66 cu 67 cu 68 ZN 68 ZN 69 GA 71 GA 72 SE 77 Pl 

-65.1370 -66. 0550 -66.25 50 -67.2910 -65.4100 -69.9940 -68.42'50 -68. '5830 -74.6010 
--..:] 
I-' 



32 GE 7C MASS EXCESS -70.5580 +I- 0.0017 MEV 
"********** -------------------------------------------------------------------------------------------------------------------
IN COM lNG GAMMA N p 0 T HE3 HF.4 ll6 l17 C12 

-------------------------------------------------------------------------------------------------------------------
OUTGOING 

7.4126 4. 6240 10.7969 15.3130 
0.0049 o. 0092 0.0101 0.0300 

GAMMA GE 70 GE 71 AS 71 AS 72 AS 73 
-69.8992 -67.8930 -68.2190 -70.9210 

-11.5287 -7.0184 2.3995 4.5395 
0.0045 o. 0300 0.0092 0.0101 

N GE 69 GE 70 AS 70 AS 71 AS 72 
-67.1007 -64. 32 20 -67.8930 -68.2190 

-8.5208 -o. 878'i 5.1881 9.6821 
0.0038 0.0062 0.0049 0.0023 

p GA 69 GA 10 GE 70 GE 11 GE 72 
-69. 3262 -68.8970 -69.8992 -72. 57CH 

-16.6199 -6.2963 -9.3042 1.1552 
0.0062 0.0038 o. 0045 0.0049 

0 GA 68 GA 69 GE 69 GE 70 GE 11 
-67.0740 -69.3262 -67.1007 -69.8992 

-18. 6459 -10.3625 -11.6490 -5.2713 
o. 0101 0.0062 1. 0000 0.0045 

T GA 67 GA 68 GE 68 GE 69 GE 70 
-66.8620 -67.0740 -66.57 00 -67.1007 

-17.6263 -7.4239 -11.12 63 -3.0272 -1.6424 
o. 0101 0.0053 o. 0062 0.0038 0.0062 

HE3 ZN 67 ZN 68 GA 68 GA 69 GA 70 
-67.8630 -69.9940 -67.0740 -69.3262 -68.8970 

-4.1017 2.9517 1. 16 82 7.2272 11.2934 
0.0062 0.0102 o. 0102 0.0062 0.0038 

HE4 ZN 66 ZN 67 GA 67 GA 68 GA 69 
-68.8810 -67.8630 -66.8620 -67.0740 -69.3262 

-22.1559 -14.1678 -18.2092 -11.3143 -6.3442 
0.0063 0.0066 o. 0166 0. 007 4 0.0109 

HE6 ZN 64 ZN 65 GA 65 G.A 66 GA 67 
-66.0003 -65.'1170 -62.6580 -63.7060 -66.8620 

-19.2188 -<;.3090 -11.4404 -2.6295 -1.8334 
0.0052 0.0054 o. 0054 0.0063 0.0102 

l16 cu 64 cu 65 ZN 65 lN 66 ZN 67 
-65.4276 -67.2660 -65.91 70 -68.8810 -67.8630 

.. 

12.5443 4.0790 14.1604 
0.0320 o. 0051 0.0600 
SE 73 SE 74 BR 76 

-68.1710 -72.2122 -70.6300 

3.9219 -8.0337 4.6180 
1. 0000 0.0320 0.0201 
SE 72 · SE 73 BR 75 

-67.6200 -68.1710 -69.1590 

5.30 34 -4.5012 8.4078 
0.0101 0.0301 0.0042 
AS 72 AS 73 SE 75 

-68.2190 -70.9210 -72.1664 

-0.8696 -13.0502 2.6067 
0.0092 0.0102 0.0052 
AS 11 AS 72 SE 74 

-67.8930 -68.2190 -72.2122 

-6.2546 -15.1902 -3.2485 
0.0300 0.0092 0.0321 
AS 70 AS 11 SE 13 

-64.3220 -67.8930 -68.1710 

-13.1654 -0.4799 
0.0049 0.0301 

GE 70 GF. 71 AS 13 
-69.8992 -70.9210 

9.0493 9.3247 
0.0046 0.0102 
GE 69 GE 70 AS 72 

-67.1007 -68.2190 

-10.7649 -19.1614 -9.7458 
0.1001 1. 0000 0.0303 
GE 67 GE 68 AS 70 

-62.4600 -66.5700 -64.3220 

-2.8531 -15.1476 
0.0102 0.0063 
GA 67 GA 68 GE 70 

-66.8620 -67.0740 

.. 

17.5853 
0.0063 
BR 77 

-73.2360 

6.9079 
0.0600 
BR 76 

-70.6300 

12.3173 
0.0013 
SE 76 

-75.2570 

3.3798 
0.0042 
SE 75 

-72.1664 

1.6116 
0.0052 
SE 74 

-72.2122 

0.2730 
0.0044 
AS 74 

-70.8550 

12.8456 
0.0301 
AS 73 

-70.9210 

-5.3559 
o. 0101 
AS 11 

-67.8930 

0.1601 
0.0051 
GE 71 

-6'1.8992 

i .· 

' 

5.4620 
1.0000 
SR 82 

-76.0200 

MASS 
SR 81 

UNKNOWN 

-2.4170 
0.1000 
RB 81 

-75.4300 

-10.8939 
0.6000 
RB 80 

-72.8000 

MASS 
RB 79 

UNKNOWN 

-11.0343 
0.0062 
KR 79 

-74.4550 

1.1603 
0.0053 
KR 78 

-74.1430 

-18.7262 
1.0000 
KR 76 

-69.4300 

-14.0164 
0.0600 
BR 76 

-70.6300 

w 
[\) 

Q 
(]) 

--.l 
0 

I 
1-' 
w 
0'1 
I 



32 GE.72 MASS E XCF.SS -72.5791 +I- 0.0016 r>'EV 
*********** --------------------------------------------·----------------------------------------------------------------------
INCOMING GAMMA N p 0 T HE3 HE4 U6 LT7 Cl2 
-------------------------------------------------------------------------------------------------------------------
OUHOING 

""' 6.7853 5. 6309 11.4118 15.4021 14.5186 5.1021 14.9563 18.4029 8.0589 
1).0024 o. 03 00 0.0042 o. 0040 o. 0040 o. 0072 0.0063 0.0037 0.0040 

GAMMA GE 72 GF. 73 AS 73 AS 74 AS 75 SE 75 SE 76 BR 78 BR 79 S,R 84 
-71. 2<;3 0 -70.9210 -70.8550 -73.0.312 -72.1664 -75.2570 -73.4470 -16.0747 -80.6380 

' 
-10.7513 -5. 1425 3.4064 5.1544 6.4930 -6.05<;4 6.6739 7.7038 -3.7005 

0.0049 o. 01 01 0.0300 0.0042 0.0051 0.0041 0.0063 0.0063 1.0000 
N GE 71 GE 72 AS 72 .AS 73 AS 74 SE 74 SE 75 BR 77 BR 78 SR 83 

-69.8992 -68.2190 -70.9210 -70.8550 -72.2122 -72.1664 -73.2360 -73.4470 -76.9500 

-9.7334 -3.2136 4.5608 a. 5004 5. 9183 -4.4121 8.8213 12.0597 -0.7081 
0.0046 o. 0072 0.0024 0.0023 0.0042 0.0041 0.0054 0.0032 1.0000 

p GA 71 GA 72 GE 72 GE 73 GE 74 AS 74 AS 75 SE 77 SE 78 RB 113 
-7.0.1347 -68.5830 -71.2930 -73.4185 -70.8550 -73.0312 -74.6010 -77.0205 -79.1600 

-16.8180 -7.5089 -B. 5268 0.5279 0.1373 -12.4353 3.6304 3.7933 -9.2960 
0.0062 o. 0046 o. 0049 0.0024 0.0300 0.0042 0.0073 0.0054 0.0300 

0 GA 70 GA 71 GE 71 GE 72 GE 73 AS 73 AS 74 SE 76 SE 77 RB 82 
-68.B<J10 -70.1347 -69.8992 -71.2930 -70.9210 -70.8550 -15.2570 -74.6010 -76.4190 I 

1-' 
w 
--.J 

I 

-18.20 28 -10.5606 -9.6821 -4.4939 .,-4. 3787 -14.1833 -1.2742 2.6353 -12.0990 
0.0038 0.0062 o. 0023 0.0049 0.0101 0.0300 0.0042 o. 0073 0.1000 

T GA 69 GA 70 GE 70 GE 71 GE 72 AS 72 AS 73 SE 75 SE 76 RB 81 
-69.3262 -68. 8970 -70.55 80 -69.8992 -68.2190 -70.9210 -12.1664 -75.2570 -75.4300 

-19.0854 -9.8890 -11.32 44 -4.2398 -3.9775 -13.7927 -0.3908 -0.3171 -9.8.404 
0.0062 o.co62 0.0062 0.0046 0.0072 0.0024 0.0042 0.0122 0.1000 

HE3 Z.N 69 ZN 70 GA 70 GA 71 GA 72 GE 72 GE 73 AS 75 AS 76 KR 81 
-68.4250 -69.5500 -68.8970 -70.1347 -68.5830 -71.2930 -73.0312 -7:?.2860 -77.6700 

-5.0098 1.4926 1. 6113 7.0291 10.0808 9.8267 9.9396 12.9347 2.8872 
0;.0053 o. 0062 o. 0038 0.0062 0. 0046 0.0049 0.0044 0.0042 o. 0062 

HE4 ZN 68 ZN 69 GA 69 GA 70 GA 71 GE 71 GE 72 AS 74 AS 75 KR 80 
-6<J.9940 -68.4250 -69. 32 62 -68.8970 -70.1347 -69.8992 -10.8550 -B.C312 -77.8910 

-21.2963 -14.2429 -16. 02 63 -9.9674 -5.9011 -8.1453 -17.1945 --7.8699 -4.3490 -16.0343 
0•0074 c. 0109 o. 0109 0.0014 0.0055 0.0060 0.0046 0.0109 0.0303 0.0066 

HE6 ZN 66 ZN 67 GA 67 GA 68 GA 69 GE 69 GE 70 AS 72 AS 73 KR 78 
-68.8810 -67.8630 -66.8620 -67.0140 -69.3262 -67.1007 -70.5580 -68.2190 -70.9210 -74.1430 

-20.4125 -11.3051 -11.5155 -3.5376 -3.2925 -2.4100 -15.3457 -0.4672 -13.2205 w 
[\) 

o.oon o. 012 2 o. 0102 0.0054 0.0063 0.0039 0.0063 0.0029 0.0063 Q 

Ll6 cu 66 cu 67 ZN 67 ZN 68 ZN 69 GA 69 GA 70 GE 72 GE 73 BR 78 ro 

-66.2550 -67.2910 -67.8630 -69.9940 -68.4250 -69.3262 -68.8910 -11.2930 -73.4470 --.J 
[\) 



32 GE 73 MASS EXCESS -71.2930 
*********** 

+I- 0.0018 MEV w 
"' Q 

------------------------------------------------------------------------------------------------------------------- co 
INCOMING GAMMA N p 0 T HE3 HE4 ll6 ll7 C12 --J 

w -------------------------------------------------------------------------------------------------------------------
OUTGOING 

10.19(:~ 6. 8510 14.8741 15.9430 18. 8953 5. 7327 18.8701 19.4965 9.7560 
0.0024 o. 0043 0.0041 0.0121 0.0072 0.0053 0.0037 n. 0040 0.0301 

GAMMA GE 73 GE 74 AS 74 AS 75 AS 76 SE 76 SE 77 BR 79 BR 80 SR 85 
-73.4185 -70.85 50 -73.0312 -72.2860 -75.2570 -74.6010 -76.0747 -75.8822 -61.0490 

-6. 78'53 -1.154'5 4.6265 8.6167 7. 7333 -1.6627 8.1710 ll.6176 1.2736 
0.0024 o. 03 01 0.0043 0.0041 0.0041 0.0072 0.0064 0.0038' 0.0041 

N GE 72 GE 73 AS 73 AS 74 AS 75 SE 75 SE 76 BR 78 BR 79 SR 84 
-72.5791 -70.9210 -70.8550 -73.0312 -72.1664 -75:2570 -73.4470 -76.0747 -80.6360 

-9.9990 -0.7675 1.n24 8. 2010 9. 38 06 -3.8712 12.'5269 12.2461 1.1705 
0.0072 0.0400 0.0024 0.0191 0.0041 0 •. 0121 0.0033 0.0049 O.OQ47 

p GA 72 GA 73 GE 73 GE 74 GE 75 AS 75 AS 76 SE 78 SE 79 PB 84 
-68.5830 -69.7430 -73.4185 -71.8330 -73.0312 -72.2860 -77.0205 -75.9208 -79.7'525 

-14.2942 -7.7745 -4.56 08 3. 9395 1.3574 -8.9730 4.2605 7.4989 -5.2689 
0.0047 o.oon o. 0024 0.0024 0.0043 0.0041 0.0054 0.0033 1.0000 

0 GA 71 GA 72 GE 72 GE 73 GE 74 AS 74 AS 75 SE 77 SE 78 RB 83 
-70.1347 -68.5830 -72.5791 -73.4185 -70.6'550 -7~.0312 -74.6010 . -77.0205 -79.1600 I 

I-' w 
m 
I 

-17.3459 -8.;0368 -9.0548 -0.5279 -0.3906 -12.9632 3.1025 3.2654 -9.8239 
0.0063 0.0047 o. 0049 0.0024 0.0301 0.0043 0.0073 0.0054 0.0301 

T GA 70 GA 71 GE 71 GE 72 GE 73 AS 73 AS 74 SE 76 SE 77 RB 82 
-68.8970 -70.1347 -69.8992 -72.5791 -70.9210 -70.8550 -75.2570 -74.6010 -76.4190 

-16.6743 -10.6329 -8.8006 -4.5054 ..:1.5314 -10.3811 0.1501 . 2. 6000 -5.6349 
0.0063 c. 0500 o. 0047 0.0072 0.0400 0.0024 0.0122 0.0102 0.0050 

HE3 ZN 70 ZN 11 GA 71 GA 72 GA 73 GE 73 GE 74 AS 76 AS 77 KR 82 
-69.5500 -67.5200 -70.1347 -68.5830 -69.7430 -73.4185 -72.2 860 -73.9170 -80.5894 

-5.2927 3.'l037 2.4682 9.5529 9.8152 13.7927 13.4019 13.4756 3.9523 
0.0063 0.0063 o. 0063 0.0047 0.0072 o.oo 24 0.0043 0.0122 0.1000 

HE4 ZN 69 ZN 70 GA 70 GA 71 GA 72 GE 72 GE 73 AS 75 AS 76 KR A1 
-68.42'50 -69.5500 -68.8970 -70.1347 -68.5830 -72.5791 ·-73.0312 -72.2860 -77.6700 

-21.0282 -10.8258 -14.52 82 -6.4291 -5.0442 -3.4019 -16.5672 -3.8818 -3.1289 -14.4362 
0.0109 0.0067 o. 0074 0.0056 o. 0074 0.0047 0.0064 0.0303 0.0060 0.0074 

HE6 ZN 67 ZN 68 GA 68 GA 69 GA 70 GE 70 GE 71 AS 73 AS 74 KR 79 
-67.8630 -69.'l940 -67.0740 -69.3262 -68.6970 -70.5580 -69.8992 -70.9210 -70.8550 -74.4550 

-18.0904 -ll.CJOOO -8.0984 -3.8205 -0.8814 -1.55 31 -12.8219 2. ~444 -9.3067 
0.0122 o. 0600 o. 0054 0.()064 0.0064 0.0064 0.0048 0.0029 Oo0037 

Lll: cu 67 cu 68 ZN 68 lN. 69 lN 70 GA 70 GA 71 GE 73 GE 74 BR 79 
-67.2910 -65.4100 -69.9940 -68.4250 -69.5500 -68.8970· -70.1347 -73.4185 -76.0747 

) 



32 GE 74 MASS El<CESS -73.4185 +I- 0.0016 MEV 
*********** 
-------------------------------------------------------------------------------------------~~-------------~--------
INCOMING GAMMA N p 0 T HE3 HE4 l16 t17 Cl2 
-------------------------------------------------------------------------------------------------------------------
OUTGOING 

6.4859 6. 9017 12.0034 -15.4485 16.1138 6.0U8 16.5521 19.4608 11.0806 
0.0191 o. 0040 0.0121. o. 0101 0.0053 o. 0030 0.0039 !).0054 0.0051 

GAMMA GE 74 GE 75 AS 75 AS 76 AS 77 SE 77 SE 78 BR 80 BR 81 SR 86 
-71.8330 -73.0312 -72.2860 -73.9110 -74.6010 -77.0205 -75.8822 -77.9720 -84.49'H 

-10.1969 -3.3460 4.6772 5. 7460 8.6984 -4.4642 8.6732 9.2996 -0.4409 
0.0024 o. 0042 0.0040 0.0121 0.0072 0.0053 0.0037 0.0039 0.0300 

N GE 73 GE 74 AS 74 AS 75 AS 76 SE 76 SE 77 BR 79 BR eo SR 85 
-71.2930 -70.8550 -73.0312 -72.2860 -75.2570 -74.f010 -76.0747 -75.8822 -81.0490 

-10. 9t45 -4.8160 4.2614 7.4518 6.5099 -4.3657 9.3017 11.9528 1.4485 
- o. 0400 0.0500 0.0191 o. 0025 o. 0121 0.0101 0.0048 0.0033 0.0053 

p GA 73 GA 74 GE 74 GE 75 GE 76 AS 76 AS 77 SE 79 SE 80 RB 85 
-69.7430 -67.8200 -71.8330 -73.2093 -72.2860 -73.9170 -75.9208 -77.7530 -82.1560 

-17.9714 -8.7400 -7.9724 0.2285 1.4081 -11.8437 4.5545 4.2737 -6.8019 
o. 0072 0.0400 o. 0024 0.0191 0.0040' 0.0121 0.0032 o. 0048 0.0046 

D GA 72 GA 73 GE 73 GE 74 GE 75 AS 75 AS 76 SE 78 SE 79 RB 84 
-68.5830 -69.7430 -71.2930 -71.8330 -73.0312 -72.2860 -77.0205 -75.9208 -79.7525 I 

I-' w 
'P 

-18.2337 -11.7140 -8.5004 -3.9395 -2.5821 -12.9125 0.3210 3.5594 -9.2084 
0.0046 0.0072 o. 0023 0.0024 0.0042 0.0041 0.0054 0.0032 -1.0000 

T GA 71 GA 72 GE 72 GE 73 GE 74 AS 74 AS 75 SE 77 SE 78 RB 83 
-70.1347 -68.5830 -72.5791 -71.2930 -70.85 50 -73.0312 -74.6010 -77.0205 -79.1600 

-20.8298 -12.1344 -12.4778 -5.4709 -5.5799 -14.0921 -0.3444 -o~ 6925 -8.3651 
0.0500 o. 0091 o. 0072 0.0400 0.0500 o. 0191 0.0102 0.2QOO 0.0047 

HE3 ZN 71 ZN 72 GA 72 GA 13 GA 74 GE 74 GE 75 A.S 77 AS 78 KR 83 
-67.5200 -68.1440 -68.5830 -69.7430 -67.8200 -71.8330 -73 .• 9170 -72.7500 -79.9847 

-6.2932 -0.2518 1. 5804 5.8757 e. 8497 10.3811 10.5312 12.9811 4.7462 
0.0062 o. 0500 ' o. 0046 0.0072 0.0400 0.0024 0.0122 o. 0102 0.0050 

HE4 ZN 70 ZN 71 GA 71 GA 12 GA 73 GE 73 GE 74 AS 76 AS 17 KR 82 
-6<l.5500 -67.5200 -70.1347 -68.5830 -69.7430 -71.2930 -72.2860 -73.9170 -80.5894 

-21.0227 -14.5203 -14.4015 -8.9838 -5.9320 -6.1862 -16.0128 -6.0733 -3.0782 -13.1257 
0.0066 o. 0074 o. 0055 0.0074 o. 0061 0.0063 o. 0046 0.0059 0.0058 0.0074 

HE6 ZN 68 ZN 69 GA 69 GA 70 GA 11 GE 71 GE 72 AS 74 AS 75 KR 80 
-69.9940 -68.4250 -69. 32 62 -68.8970 -70.1347 -69.8992 -72.5791 -70.8550 -73.0312 -11.8910 

-22.0969 -11.7929 -4.8210 -5.0369 -2.4409 -16.4991 -0.7666 -11.6247 w 
[\) 

0.0600 MASS o. 0063 0.0063 o. 0500 0.0047 o. 0073 o. 0191 0.0039 Q 

ll6 cu 68 cu M ZN 69 ZN 70 ZN 71 GA 11 GA 72 GE 74 GE 75 BR 80 C1> 

-65.4100 UNKNOWN -68.42 50 -69.5500 -67.5200 -70.1347 -68.5830 -11.8330 -75.8822 
-.1 
-!:" 



32 GE 76 MASS EXCESS -:73.20,93 +I- 0.0019 MEV w 

*********** "' 
------------------------------------------------------------------------------------------------------------------- Q 

(!) 

tNCOMtNG GAMMA N p 0 T HE3 HE4 ll6 LI7 C12 a\ -------------------------------------------------------------------------------------------------------------------
OUTGOING 

6.0321 7.9967 12.6766 15.4306 17.6428 6.G685 18.3761 20.7170 14.6847 
0.0500 o. 0102 0.2000 0.0600 0.0048 0.0033 0.0055 o. 0161 0.0063 

GAMMA GE 76 GE 17 AS 77 AS 78 AS 79 SE 79 SE 80 BR 82 8R 83 SR 88 
-71.1700 -73.9170 -72.7500 -73.6<)00 -75.9208 -77.7530 -77.4970 -79.01.90 -87 ~ 8940 

-9.44 77 -1.7057 5.7722 6.4192 10.6711 -2.9352 10.7797 11.1236 3. 5842 
0.0191 o. 0122 0.0102 0.2000 o. 00 31 0.0048 0.0055 0.0055 0.0038. 

N GE 75 GE 76 AS 76 AS 77 AS 78 SE 78 SE 79 BR 81 13R ll2 SR 87 
-71.8330 -72.2860 -73.9170 -72.7500 -77.0205 -75. nos -77.9720 -77.4970 -84.8649 

-11.9683 3.8076 6. 2117 7.18 31 -4.3835 9.9861 11.9950 4.0925 
0.2000 MASS 0.0500 0.2000 0.21)00 0.0600 o. 0073 0.0064 0.0036 

p GA 75 GA 76 GE 76 GE 77 GF T8 AS 78 AS -79 SE 81 SE 82 PB 87 
-68.5300 UNKNOWN -71.1700 -71.7600 -72.7500 -73.6900 -76.3<)60 -77.5860 -84.5908 

-18.5252 -9.7438 -7.2232 -o. 2253 2. 50 31 -11.1705 5.4962 4.9581 -3.6202 
0.0500 C.2000 o. 0191 0.0500 0.0102 o. 2000 0.0035 0.0073 0.0073 

D GA 74 GA 75 GE 75 GE 76 GE 77 AS 77 AS 78 , SE 80 SF 81 RB 86 
-67.8200 -68.5300 -n. 8330 -71.1700 -73.9170 -72.7500 -77.7530 -76.3960 -82.7;?50 I 

f-' 
+ 
0 
I 

-18.4H2 -12.2678 -7.4518 -3.1903 -0.9419 -11.8175 1.8500 4.5011 -6.0032 
0.0400 0.0500 0.0025 0.0191 0.0122 0.0102 0.0049 0.0035 0.0054 

T GA 73 GA 74 GE 74 GE 75 GE 76 AS 76 AS 77 SE 79 SF 80 RB 85 
-69.7430 -67.8200 -73.41 A5 -71.8330 -72.2860 -73.9170 -75.9208 -77.7530 -82.1560 

-13.0316 -6.4747 -14.5459 -0.3622 -1.4833 -6.6576 
MASS MASS o. 05 00 o.zooo MASS 0.0500 0.0600 C.2000 0.0063 

HE3 ZN 73 ZN 74 GA 74 (;II 75 GA 76 GE 76 GE 77 AS 79 AS 80 KR 85 
UNKNOWN UNKNOWN -67.8200 -6A.5300 UNKNOWN -71.1700 -73.6900 -71.7500 -Al.4A30 

-7.4900 1. 3979 5. 3 219 7.8459 11.1303 11.2044 12.9632 6.7986 
0.0092 MASS o. 04 00 0.0500 0.2000 0.0\91 o. 2000 0.0600 0.00'38 

HE4 l.N 72 Z.N 73 GA 73 GA 74 GA 75 GE 75 GE 76 AS 78 AS 79 KR 84 
-61!.1440 UNKNOWN -69. 7430 -67.8200 -68.5'300 -71.8,330 -72.7500 -73.6900 -82.4'326 

-21.2575 -15.2161 -13.3838 -9.0886 -6.1145 -4.5832 -14.9642 -4.4331 -1.91!32 -10.2181 
0.0075 0.0502 o. 0062 0.01)83 0.0402 0.0048 0.0047 0.0128 O. Oll 0 0.0065 

HE6 ZN 70 ZN 71 GA 71 Gil 72 GA 73 GE 73 GE 74 AS 76 AS 77 KR 82 
-69.5500 -67.5200 -70.13 47 -68.5830 -69.7430 -71.2930 -73.4185 -72.2860 -73.9170 -80.5894 

-12.48 87 -6.0178 -2.62 34 -17.0529 -1.2204 -9.8007 
MASS MASS o. 05 00 0.0093 MASS 0.0401 0.0500 0.0501 0.0055 

'll6 cu 70 cu 71 ZN 71 ZN 72 ZN 73 GA 73 GA 74 GE 76 GE 77 8R 82 
UNKNOWN UNKNOWN -67.52 00 -68.1440 UNKNOWN -69.7430 -67.8200 -71.1700 -77.4970 



33 AS 75 MASS E~CESS -73.0312 +I- 0.0037 pAEV 
********0;** 
--------------------------------------------------------------------------------------------------------------------
INCOMING GAMMA N p D T HE3 HE4 li6 LI7 C12 
-------------------------------------------------------------------------------------------------------------------
OUTGOING 

7.3262 9. 5148 14.7057 18.9392 15.3471 5.4683 18.7272 22.4655 10.1188 
o. 012 6 n. 0079 0.0062 0.0045- 0.0071 0.0048 0.1001 0.0061 0.2000 

GAMMA AS 75 AS 76 SE 76 SE 77 SE 78 BR 78 BR 79 KR 81 KR 82 y 97 
-72.2860 -75.2570 -74.6010 -77.0205 -73.4470 -76.0747 -77.6700 -80."i894 -83.1500 

-10.2476 -1.6473 7.2903 8.4483 7.0647 -5.2309 10.8768 11.4747 -1.8766 
0.0054 o. 0052 0.0079 0.0062 0.0071 0.0071 o. 0071 o. 1001 0.0174 

N AS 74 AS 75 SE 75 SE 76 SE 77 BR 77 BR 78 KR 80 I<R Bl y 86 
-70.8550 -72.1664 -75.2570 -74.6010 -73.2360 -73.4470 -17.8910 -77.6700 -79.2260 

-6.9017 -0.4157 5.1017 8.5468 9.2121 -0.8749 9.6504 12.5591 4.1789 
0.0040 o. 0194 0.0126 0.0107 0.0062 0.0045 0.0051 0.0063 0.0061 

p GE 74 GE 75 AS 75 AS 76 AS 77 SE 77 SE 78 BR 80 BR 81 SR 86 
-73.4185 -11.8330 -72.2860 -73.9170 -74.6010 -77.0205 -75.8822 -77.9720 -84.4991 

-14.8741 -4.6772 -8.0231 1.0688 4.0212 -9.1414 3.9960 4.6224 -5.1181 
0.0041 0.0040 O• 0054 0.0126 o. 0079 0.0062 0.0050 0.0051 0.0302 

D GE 73 GE 74 AS 74 AS 75 AS 76 SE 76 SE 77 BR 79 BR 80 SR 85 
-71.2930 -13.4185 -70. 85 50 -72.2860 -75.2570 -74.6010 -16.0747 -75.8822 -81.0490 I 

~ 
I;"' 

-15.4021 -8.6167 -9.7712 -3.9902 -0.88 34 -10.2994 -0.4458 3.0009 -7.3432 
0.0040 0.0041 o. 0302 0.0054 0.0052 0.0079 0. 0071 0.0050 0.0052 

T GE 72 GE 73 AS 73 AS 74 AS 75 SE 75 SE 76 BR 78 BR 79 SR 84 
-72. 5H1 -71.293 0 -70.9210 -70.8550 -72.1664 -75.2570 -73.4470 -76.0747 -80.6380 

-19.3795 -10.1481 -9.3805 -1.4081 -1.1796 -13.2518 3.1464 2.8656 -8.2100 
0.0079 o. 0402 o. 0041 0.0040 0.0194 0.0126 0.0046 o. 0059 0.0057 

HE3 GA 72 GA 73 GE 73 GE 74 GE 75 AS 75 AS 76 SE 78 SE 79 RB 84 
-68.5830 -69.7430 -71.2930 -73.4185 -11.8330 -72.2860 -77.0205 -75.9208 -79.7525 

-5.3212 1.1 q9 5 4. 4121 8.9730 12.9125 10.3304 13.2334 16.4718 3.7041 
0.0057 o. 0079 o. 0041 0.0041 0.0041 0.0054 0.0063 0.0046 1.0000 

HE4 GA 71 GA 72 GE 72 GE 73 GE 74 AS 74 AS 75 SE 11 SE 78 RB R3 
-70.1347 -68.5830 -72• 57'H -71.2930 -73.4185 -70.8550 -74.6010 -71.0205 -79.1600 

-21.3032 -13.6610 -12.7824 .-7.5943 -3.1004 -7.4791 -17.2837 -4.3746 -0.4651 -15.1994 
o. 0064 O.C081 o. 0057 0.0071 . o. 0057 0.0114 0.0305 0.0067 0.0089 0.1001 

HE6 GA 69 GA 70 GE 10 GE. 11 GE 72 AS 72 AS 13 SE 75 SE 76 R881 
-69.3262 -68.8970 -70.55 80 -69.8992 -72.5791 ·-6~.2190 -70.9210 -72.1664 -75.2570 -75.4300 

-18.6946 -9.4982 -10.93 36 -3.8490 -3.5866 o. 3908 -13.4018 0.0737 -9.4496 w 
w 

o. 0071 o. 0071 o. 0071 0.0058 0.0080 0.0042 o. 0043 0.0127 0.1001 :» 
ll6 ZN 69 ZN 10 GA 70 GA 11 GA 72 GE 72 GE 73 AS 75 AS 76 KR 81 "' 

-68.4250 -6r;. 5500 -68.8970 -70.1347 -68.5830 -72.5791 -71.2930 -12.2860 -77.6700 -.1 
\Jl 



34 SE 74 MASS E~CESS -12.2122 +I- 0.0048 MEV w 

*********** 
-F 

U> ------------------------------------------------------------------------------------------------------------------- CD 

INCOMING GAMMA N p 0 T HE3 HE4 ll6 U7 C12 .....:] 
-F -------------------------------------------------------------------------------------------------------------------

OUTGOING 
8.0256 4. 23 58 11.5537 1.5.9738 13.0691 4.3555 14.6762 18.1251 5.8178 
0.0061 o. 02 06 0.0602 o. 0077 0.0801 o. 0069 0.6000 0.1001 1.0000 

GAMMA SE 74 SE 75 BR 75 BR 76 BR 77 KR 77 KR 18 RB 80 RB 81 ZR 86 
-12.1664 -69.1590 -70.6300 -73.2360 -70.3500 -74.1430 -12.8000 -75.4300 -78.0300 

-12.1126 -1. 5847 2.0113 5. 2963 4.0717 -7.5089 7.4237 
0.0324 1. 0000 0.0206 0.0602 1.0000 0.0801 MASS 0.6000 MASS 

N SE 73 SE 74 BR 74 BR 75 BR 76 · KR 76 KR 71 RB 79 RB 80 lR 85 
-68.1110 -65.4100 -69.1590 -70.6300 -69.4300 -70.3500 UNKNOWN -72.8000 UNKNOWN 

-8.5802 -0.5747 5. 8011 10.7058 6.0602 -3.8404 9.0422 13.2971 -1.7122 
0.0304 0.0062 0.0061 0.0085 0.0602 o. 0077 0.0078 0.0078 0.0324 

p AS 73 AS 74 SE 74 SE 75 SE 76 BR 76 BR 77 KR 79 KR ec y 85 
-70.9210 -70.8550 -72.1664 -75.2570 -70.6300 -73.2360 -74.4550. -77.8910 -77.7890 

-17.1291 -6.3557 -9.8881 1.7682 -1.2578 -12.2934 2.8833 4.0142 -11.0081 
o. 0111 o. 0304 0.0324 ~ 0.0061 0.0206 0.0602 0.0070 0.0078 0.1001 

D AS 72 AS 73 SE 73 SE 74 SE 75 BR 75 BR 76 KR 78 KR 79 y 84 
-68.2190 -70.9210 -68.1710 -72.1664 -69.1590 -70.f:300 -74.1430 -74.4550 -74.3400 I 

~ 
"' I 

-19.2691 -10.8717 -12.2532 -5.8552 -6.8208 -15.5784 -2.7237 1.8R82 
0.0102 o. 0111 1. 0000 0.0324 1.0000 0.0206 0.0802 0.0070 MASS 

T AS 71 AS 72 SE 72 SE 73 SE 74. BR 74 8R 75 KR 77 KR 78 y 83 
-67.8930 -68.2190 -67.6200 -68.1710 -65.4100 -69.1590 -70.3500 -74.1430 UNKNOWN 

-17.2443 -6.4930 -11.6355 -3.0866 -1.3386 -12.5524 0.1809 1.2108 -10.1935 
0.0067 0.0051 o. 0111 0.0304 0.0062 o. 0061 0.0078 0.0078 1.0000 

I-'E3 GE 11 GE 12 AS 72 AS 73 AS 74 SE 74 SE 75 BR 77 BR 78 SR 83 
-69.8992 -72. 5791 -68.2190 -70.9210 -70.8550 -12.1664 -73.2360 -73.4470 -76.9500 

-4.0789 3.3337 o. 5450 6. 7180 11.2340 8.4654 10.0815 13.5064 1. 3 831 
0.0051 o. 0067 o. 0102 0.0111 0.0304 0.0324 0.0602 o. 0078 1.0000 

HE4 GE 70 GF. 11 AS 71 AS 72. AS 73 SE 73 SE 74 BR 76 BR 77 SR 82 
-70.5580 -6<J.8992 -67.8930 -68.2190 -70.9210 -68.1710 -70.6300 -73.2360 -76.0200 

-23.2404 -14.63~3 -19.3214 -12.3525 -6.9675 -11.3891 -19.7656 -10.3120 -5.7441 
1.0000 0.0075 o. 3001 0.0306 0.0110 o. 3001 1.0000 1.0000 0.0210 MASS 

I-'E6 GE 68 GE 69 AS 69 AS 70 AS 71 SE 71 SE 12 BR 74 BR 75 SR 80 
-66.5700 -67.1007 -63.2000 -64.3220 -67.8930 -63.4900 -67.6200 -65.4100 -69.1590 UNKNOWN 

-19.2266 -8.<;030 -ll. '11 09 -2.6067 -1.4514 -3.4763 -15.6568 c. 7731 -13.5006 
0.0078 o. 0060 o. 0065 0.0052 0.0067 0.0103 0.0112 o. 0063 0.6000 

l 16 GA 6S GA 69 GE 69 GE 10 GE 71 AS 71 AS 72 SE 74 SE 75 P,B 80 
-67.0740 -69.3262 -67.1007 -70.5580 -69.8992 -67.8930 -68.2190 -72.1664 ,-72. 8000 



34 SE 76 MASS EXCESS -75.2570 +I- 0.0070 I'IEV 
*********** 
-------------------------------------------------------------------------------------------------------------------
IN COM lNG· GAMMA N p 0 T HE3 HE4 LI6 ll7 Cl2 
---------------------------------------------------------------------------------------------~---------------------
OUHOING 

7.4154 5. 26 80 11.3259 15.7677 14.1293 5. as e 8 15.2504 18.8103 8.5130 
0.0086 o. 0092 0.0092 o. 0077 0.0092 o.oon 0.0308 1.0000 1.0000 

GAMMA SE 76 SE 17 BR 77 BR 78 BR 79 KR 79 KR 80 RB 82 RB 83 ZR 88 
-74.6010 -73.23 60 -73.4470 -76.0747 -74.4550 -71.8910 -76.4190 -7<;.1600 -83.7100 

-11.1620 -5.4094 3.0435 5.0685 5. 7459 -6.4487 6.1900 7.9979 -3.6784 
0.0079 o. 0604 0.0092 0.0092 o.oo86 0.0092 o. 1003 0.0308 0~2001 

N SE 75 SE 76 BR 76 BR 11 BR 78 KR 78 KR 79 RB 81 RB 82 ZR 87 
-72.1664 -10.6300 -73.2360 -73.4470 -14.1430 -74.4550 -75.4300 -76.4190 -19.6500 

-9.5148 -2.1885 5.1909 9.4245 5.8323 -4.0465 9.2124 12.9507 0.6040 
0.0079 o. 0139 0.0086 0.0074 0.0092 0.0077 0.1003 0.0085 0.2001 

p AS 75 AS 76 SE 76 SE 71 SE 78 BR 78 BR 79 KR 81 KR 82 y 87 
-73.0312 -72.2860 -74.6010 -71.0205 -73.4470 -76.0747 -77.6700 -80.5894 -83.1500 

-17.5379 -7.2903 -B. 9375 1.1580 -0.2256 -12.5212 3.5865 4.1844 -9.1669 
0.0080 o. 0079 o. 0079 0.0086 0.0092 o.ooq2 Oo0093 0.1003 0.0184 

0 AS 74 AS 75 SE 75 SE 76 SE 17 BR 77 BR 78 KR 80 KR 81 y 86 
-70.8550 -73.0312 -72.1664 -74.6010 -73.2360 -73.4470 -17.8910 -77.6700 -79.2260 I 

~ 
w 

I 

-19.2859 -11.2805 -1 o. 7058 -4.9046 -4.6456 -14.5462 -1.6635 2.5914 -12.4179 
0.0308 0.0080 0.0085 0.0079 0.0604 o. 0092 0.0093 o.oo•n 0.0328 

T AS 13 AS 74 SE 74 SE 75 SE 76 8R 76 BR77 KR 79 KR 80 y· 85 
-70.9210 -70.8550 -72.2122 -12.1664 -70.6300 -13.2360 -74.4550 -17.8910 -77.7890 

-18.8953 -8.6984 -12. 0443 -4.0212 -2.9524 . -13.1626 -0.0252 0.6012 -9.1393 
o. 0072 o. 0072 o. 0080 0.0079 0.0139 0.008.6 0.0017 0.0019 0.0308 

HE3 GE 73 GE 74 AS 74 AS 75 AS 76 SE 76 SE 77 BR 79 BR 80 SR 85 
-71.2930 -73.4185 -70~ 85 50 -73.0312 -72.2860 -74.6010 -76.0747 -75.8822 -81.0490 

-5.1026 1.6827 o. 52 82 6.3092 10.2994 9.4160 9.8537 13.3003 2.9563 
0.0072 o. 0072 o. 0308 o. 0080 0.0079 0.0079 0.0093 o.oo11 0.0079 

HE4 GE 72 GE 73 AS 73 AS 74 AS 75 SE 75 SE 76 BR 78 BR 79 SR 84 
-72.5791 -71.2'B0 -70.9210 -70.8550 -73.0312 -72.1664 -73.4470 -76.0747 -80.6380 

-22.2972 -14.8846 -17.6132 -11.5003 -6.9843 -9.7529 -18.2182 -8.1368 -4.7119 -16.8352 
0.0082 c.oo93 o. 0121 0.0128 0.0311 0.0330 0.0094 0.0605 0.0101 1.0000 

HE6 GE 70 GE 71 AS 71 AS 72 AS 73 SE 73 SE 74 BR 76 BR 77 SR 82 
-70.5580 .::69.8992 -67.8930 -68.2190 -70.9210 . -68.1710 -72.2122 -70.6300 -73.2360 -76.0200 

-20.4484 -11.1393 -12.1572 -3.6304 -3.1024 -3.4931 -16.0656 0.1629 -12.9264 w 
-~'"" 

0.0093 0.0083 o. 0084 0.0073 o. 0073 0.0308 0.0081 0.0087 0.0308 (I) 

LI6 GA 70 GA 71 GE 11 GE 72 GE 73 AS 73 AS 74 SE 76 SE 77 RB 82 
(]) 

-68.8970 -70.1347 -69.8992 . -72.5791 -71.2930 -70.9210 -70.8550 -74.6010 -76.4190 -..J 
CJ\ 



34 SE 77 MASS EXCESS -74.6010 +/- o.ooso MEV w 

*********** '-I'"" 

Ul ------------------------------------------------------------------------------------------------------------------- CD 

INCOMING GAMMA N p 0 T HE3 HE4 ll6 ll7 Cl2 ---'1 
---'1 

----------------------------------------------------------------------------------~--------------------------------
OUTGOING 

10.4CJOCJ 6. 13 50 14.6096 16.2312 18.2213 5.4CJ38 18.6474 20.0588 10.2440 
0.0056 o. 0078 0.0059 0.0061 0.0078 0.1001 1. 0000 0.0067 o.oon 

GAMMA SE 77 SE 78 BR 78 8R 79 BR 80 KR 80 KR 81 RB 83 RB 84 ZR 89 
-77.0205 -73.4470 -76.0747 -75.8822 -77.8910 -77.6700 -79.1600 -H. 7525 -84.8450 

-7.4154 -2. 14 ?4 3.9105 8.3522 6.7139 -2.3567 7.8350 11.394CJ 1.0CJ76 
0.0086 o. 0078 0.0078 o.oo5CJ 0.0078 o. 0078 0.0304 1.0000 1.0000 

N SE 76 SE 77 BR 77 BR 78 BR 79 KR 79 KR 80 RB 82 RB 83 ZR 88 
-75.2570 -73.23 60 -73.4470 -76.074 7 -74.4550 -77.8'H0 -76.41CJO -7<;.1600 -83.7700 

-<).6040 0.0985 8.2664 8.<J808 9.1161 -3.5830 12.7878 1~.0020 2. 3 83 0 
0.0130 o. 0112 0.0056 o. 0067 0.0059 0.0061 0.0070 0.0068 0.0086 

p AS 76 AS 77 SE 77 . SE 78 SE 79 BR 7CJ BR 80 KR 82 KR 83 y 88 
-72.2860 -73. CJ170 -77•0205 -75.9208 -76.0747 -75.8822 -80. 58CJ4 -79.CJ847 -84.2730 

-14.7057 -7.3795 -5. 19 OCJ 4.2335 0.6414 -CJ.2375 4.0215 7.75CJ!l -4.5 86CJ 
0.0062 0.0130 o. 0086 0.0056 0.0078 0.005<) 0.1001 0.0070 o. 2001 

D AS 75 AS 76 SE 76 SE 77 SE 78 BR 78 BR 79 KR 81 KR 82 y 87 
-73.0312 -72.2860 -75.2570 -77.0205 -13.4470 -76.0747 -77.6700 -80. 58CJ4 -83.1500 I 

I-' 
-!'"" 
-!'"" 
I 

-18.6CJ5CJ - e.4483 -10. OCJ56 -1.1580 -1.3836 -13.67CJ2 2.4285 3.0264 -10.324CJ 
0.0063 0.0062 o. 0062 0.0086 0.0078 0.0078 0. 007CJ 0.1001 0.0177 

T AS 74 AS 75 SE 75 SE 76 SE 77 BR 77 BR 78 KR 80 KR 81 v 86 
-70.8550 -73.0312 -72. 1664 -75.2570 -73.2360 -73.4470 -77.8CJ10 -77.6700 -7CJ.2260 

-16.1138 -CJ.627CJ -CJ. 2121 -4.1104 -0.6654 -10.0871 0.4383 3.3470 -5.0332 
o. 005.3 O.OlCJ6 o. 0062 0.0130 0.0112 0.0056 0.0061 o. 0072 o. 006CJ 

HE3 GE 74 GE 75 AS 75 AS 76 AS 77 SE 77 SE 78 BR 80 BR 81 SR 86 
-73.4185 -71.8330 -73.0312 -72.2860 -13.9170 -77.0205 -75.8822 -77. CJ720 -84.4CJCJ1 

-5. 7327 4.4642 1.11 82 CJ.1414 10.2102 13.1626 13.1374 13.7638 4.0233 
0.0053 0.0053 o. 0064 0.0062 o. 0130 0.0086 0.0060 o. 0062 0.0304 

HE4 GE 73 GE 74 AS 74 AS 75 AS 76 SE 76 SE 71 BR 79 BR 80 SR 85 
-71.2CJ30 -73.4185 -70.85 50 -73.0312 -72.2860 -75.2570 -76.0747 -75.8822 -81.04CJO 

-22.3000 -11.5487 -16.6CJ12 -8.1423 -6.3942 -5.0557 -17.6080 ·-4.8748 -3.844CJ -15.2492 
0.007CJ 0.0066 o. 0119 0.0307 0~00-75 o.oo8o 0.0074 o.oo88 0.0088 1.0000 

HE6 GE 71 GE 72 AS 72 AS 73 AS 74 SE 74 SE 75 BR 77 BR 78 SR 83 
-6c;.89CJ2 -72.5791 -68. 21 CJO -70.CJ210 -70.8550 -72.2122 -72.1664 -73.2360 -73.4470 -76.CJ500 

-18.5547 -12.0350 -8.8213 -4.2605 -0.320CJ -2.CJ031 -13.2334 3.2384 -9.52CJ4 
0.0067 0.0087 o. 0054 0.0054 0.0054 0.0064 0.0063 0.0058 1.0000 

Ll6 GA 11 GA 72 GE 72 GE 73 GE 74 AS 74 AS 75 SE 77 SE 78 RB 83 
-70.1347 -68.5830 -72. 57CJ1 -11.2930 -73.4185 -70.8550 -73.0312 -77.0205 -7q.1600 



34 SE 78 MASS EXCESS -77.0205 +I- 0.0025 MEV 
*********** 
-------------------------------------------------------------------------------------------------------------------
INCOMING GAM"lA N p 0 T HE3 HE4 Ll6 Ll7 C12 
-------------------------------------------------------------------------------------------------------------------
OUTGO lNG 

6. 9717 6. 3432 11.9976 15.9015 15.5808 5.9937 16.8204 20.0428 11.7497 
0.0051 o. 0040 0.0042 0.0056 0.1000 0.0053 0.0051 0.0057 0.0046 

GAMMA SE 78 SE 79 BR 79 BR 80 BR 81 KR 81 KR 82 RB 84 RB 85 7R qo 
-75.9208 -76.0747 -75.8822 -77.9720 -17.6700 -so. '5894 -79.7525 -82.1560 -88.7702 

-10.4909 -4.35 60 4.1187 5.7402 7.7304 -4.9972 8.1565 9.5679 -0.2469 
0.0056 o. 0065 0.0040 0.0042 0.0065 0.1000 1. 0000 0.0051 0.0056 

N SE 77 SE 78 BR 78 BR 79 BR 80 KR 80 KR 81 RB 8·3 RB 84 ZR 89 
-74.6010 -71.4470 -76.0747 -75.8822 -77..8910 -77.6700 -79.1600 -79.7525 -'84.8450 

-10.3925" -3.4880 4.7472 8.3935 6. 5041 -3.9127 9.7636 13.0304 3.3688 
0.0103 c. 2000 0.0051 0.0037 0.0042 0.0056 0.0052 0.0043 0.0051 

p AS 77 AS 78 SE 78 SE 79 SE 80 8R 80 BR 81 KR 83 J<R 84 y 89 
-73.9170 -72.7500 -75.9208 -77.7530 -75 .sa 22 -77.9720 -79.9847 -82.4326 -87.6783 

-17.8704 -8.1680 -8.2664 o. 7143 0.8496 -11.8495 4.5214 4. 7356 -5.8834 
0.0123 0.0103 o. 0056 0.0051 0.0040 0.0042 0.0054 0.0052 0.0074 

0 AS 76 AS 77 SE 77 SE 78 SE 79 BR 79 BR 80 KR 82 KR 83 y 88 
-72.2860 -73.9170 -74.6010 -75.9208 -76;.0747 -75.8822 -eo. 5894 -79.9847 -84.2730 I 

~ 
Y' 

-18.9392 . -11.6130 -9.42 4.5 -4.2335 -3.59 21 -13.4710 -0.2120 3.5263 -8.8204 
0.0045 o. 0123 o. 0074 0.0056 0.0065 0.0040 0.1000 o. 0054 o. 2000 

T AS 75 AS 76 SE 76 SE 77 SE 78 BR 78 8R 79 KR 81 KR 82 y 87 
-73.0312 -72.2860 -75.2570 -74.6010 -73.4470 -76.0747 -77.6700 -80.5894 -83.1500 

'""20.1188 -10.6711 -12.3768 -4.8989 -4.2519 -13.6063 0.1086 0.4525 -7.0869 
0.0192 0.0031 o. 0123 0.0103 0.2000 0.0051 0.0057 o. 0057 0.0041 

HE3 GE 75 GE 76 AS 76 AS· 77 AS 78 SE 78 SE 79 BR 81 8R 82 SR 87 
-71.8330 -73.2093 -72.2860 -73.9170 -72.7500 -75.9208 -77.9720 -77.4970 -84.8649 

-6.0267 C.4592 o. 8749 5.9767 9. 4217 10~0871 10.5254 13.4341 5.0539 
0.0030 0.0192 o. 0045 0.0123 0.0103 0.0056 0.0044 0.0057 0.0054 

HE4 GE 74 GE 75 AS 75 AS 76 AS 17 SE 77 SE 78 BR 80 BR 81 SR 86 
-73.4185 -7!".8330 -73.0312 -72.2860 -73.9170 -74.6010 -75.88n -77.9720 -84.4991 

-22.0396 -15.2543 -16.4087 -10.6278 -6.6375 -7.5210 -16.9369 -7.0833 -3.6367 -13.9807 
0.0050 o. 005 0 o. 03 04 0.0061 0.0060 . 0.0060 0.0084 0.0077 0.0058 0 .• 0060 

HE6 GE 72 GE 73 AS 73 AS 74 AS 75 SE 75 SE 76 8R 78 8R 79 SR· 84 
-72.5791 -n.2•no -70. <l210 -70.8550 -73.0312 -72.1664 -75.2570 -73.4470 -76.0747 -80.6380 

-22.5259 -13.2945 -12.5269 -4.5545 -4.3259 -3.1464 -16~3981 -0.2808 -11.3564 
w 
+ 

0.0075 0.0401 o. 0033 0.0032 o. 0192 o. 0046 0.0123 0.0053 0.0051 m 
ll6 GA 72 GA 73 GE 73 GE 74 GE 75 AS 75 AS 76 SE 78 SE 7Q RB 84 

CD 

-68.5830 -69.7430 -71.2930 -73.4185 -71.8330 -73.0312 -72.2860 -75.9208 -79.7525 
-..;:) 
()) 



34 SE 80 ~ASS EXCESS -77.7530 +/- 0.0027 MEV w 

••••••••••• -!="" 

(/) ------------------------------------------------------------------------------------------------------------------- (J) 

INCOMING GAMMA N p 0 T HE3 HE4 Ll6 LI7 C12 CX> 

-----------------------------------------------------------------------------------------~-------------------------
0 

OUTGOING 
6.7144 7. 5080 12.R79q 16.2160 17.1630 7.1044 1q.0604 21.7451 10.7087 
0.0075 0.0057 0.0057 0.0162 0.0052 0.0043 0.0076 o.co43 0.0043 

GAMMA SE 80 SE 81 BR 81 BR 82 BR 83 KR 83 KR 84 RB 86 RB 87 ZR q2 
-76.3'160 -11. qno -77.4970 -H.o1qo -79.9847 -82.4326 -82.7250 -84.5qo8 -88.4617 

-9.9036 -2.6532 5.2835 6.6225 q.6963 -3.4150 10.4200 11.8079 2.0684 
0.0052 o. 0043 0.0057 0.0057 0.0054 0.0052 0.0058 0.0076 0.0055 

N SE 79 SE 80 BR· 80 8R 81 BR 82 KR 82 KR 83 RB 85 RB 86 ZR 91 
-75.9208 -75. 88 22 -77.9720 -71.4970 -80.5894 -79.9847 -82.1560 -82.7250 -87.8928 

-11.3520 -5.2205 4.4899 7.4940 7. 3863 -3.5982 10.5294 13.1246 1.3060 
0.0601 0.2000 0.0075 0.0066 0.0057 0.0162 0.0067 o. 0050 0.0075 

p AS 79 AS 80 SE 80 SE 81 SE 82 BR 82 BR 83 KR 85 KR 86 v 91 
-73.6900 -11. 7500 -76.3960 -77.5860 -77.4970 -79.o1qo -81.4830 -83.25cn -86.3480 

-18.1389 -9.1275 -7.6791 0.4570 2.0144 -10.9672 5.6321 5. 5014 -4.3 869 
0.2000 o. 0601 o. 0052 0.0075 0.0057 0.0057 0.0044 o. 0067 0.0048 

0 AS 78 AS 79 SE 7q SE 80 SE 81 BR 81 BR 82 KR 84 KR 85 v 90 
-72.7500 -13.6900 -75.9208 -76.3960 -77.9720 -77.4970 -82.4326 -81.4830 -86.5020 I 

~ 
0\ 
I 

-18.7859 -11.8815 -8.3935 -3.6462 -1.8894 -12.3062 1.3702 4.6370 -5.0246 
0.0104 0.2000 o. 0037 0.0052 o.oo 44 0.0057 0.0053 0.0044 0.0053 

T AS 77 AS 78 SE 78 SE 79 SE 80 BR 80 BR 81 KR 83 KR 84 v 89 
-73.9170 -72.7500 -77.02 05 -75.9208 -7<; .88 22 -77.9720 -79.984 7 -82.4326 -87.6783 

-21.5143 -12.8529 -12.6453 -<;.8584 -5.9844 -13.8636 0.4231 -0.0470 -6.4693 
0.0501 0.2000 o. 2000 0.0601 0.2000 0.0075 0.0163 0.0501 0.0075 

HE3 GE 77 GE 78 AS 78 AS 79 AS 90 SE 80 SE 81 BR 83 BR 84 SR 89 
-71.1700 -71.7600 -72.75 00 -73.6900 -71.7500 -76.3960 -79.0190 -77.7300 -86.2150 

-6.9684 -0.9363 1. 0282 5. 7082 8.4622 10.6744 11.4076 13.7486 7. 7163 
0.003:1 0.0501 o. 01 04 0.2000 o. 0601 0.0052 0.0058 0.0163 0.0066 

HE4 GE 76 GE 77 AS 77 liS 78 AS 79 SE 79 SE 80 BR 82 BR 83 SR 88 
-13.2093 -71.1700 -73.9170 -72.7500 -73.6900 -7'i.9208 -'17.4970 -79.0190 -87.8940 

-21.9327 -15.4468 -15.0310 -9.9293 -6.4843 -5.8189 -15.'1059 -5.3806 -2.4719 -10.8521 
0.0051 0.0196 o. 0061 0.0129 0.0111 o. 0070 0.0054 0.0060 0.0070 0.0068 

HE6 GE 74 . GE 75 AS 75 AS 76 AS 77 SE 77 SE 78 BR 80 ~R 81 SR 86 
-73.4185 -71.8330 -73.0312 -72.2860 -73.9170 -74.6010 -77.0205 -75.8822 -77.9720 -84.4991 

-24.0214 -15.2400 -12. 7194 -5.4962 -5.7214 -2.9931 -16.6666 -c. 5381 -9.1164 
0.0501 0.2000 o. 0192 0.0035 0.0501 o.o1 04 0.2000 0.0017 0.0076 

L 16 GA 74 GA 75 GE 75 GE 76 GE 71 AS 77 AS 78 SE 80 SE 81 RB 86 
-67.8200 -68.5300 -71.8330 -73.2093 -71.1700 -73.9170 -72.7500 -76.3960 -82.7250 



<.;; 

34 SE 82 MASS EXCESS -77.5860 +I- 0.0060 MEV 
*********** -------------------------------------------------------------------------------------------------------------------
INCOMING GAMMA N p D T HE3 HE4 LI6 LI7 C12 
-------------------------------------------------------------------------------------------------------------------
OUTGOING 

~.9254 a. 1220 13.2799 16.0440 18.8283 8. 0981 19.1524 19.6213 9.6810 
0.2001 o. 0171 o.o5Q4 0.1002 0.0085 0.0072 0.0902' 0.0504 0.0069 

GAMMA SE 82 SE 83 BR· 83 BR 84 BR 85 KR 85 KR 86 R8 88 R8 89 ZR 94 
-75.4400 -79.0190 -77.7300 -78.68 00 -81.4830 -83.2593 -82.6500 -82.3000 -87.2670 

-9.2614 -0. 8715 6.4975 7.0225 11.7065 -1.7497 13.0218 11.8999 1.4556 
0.0092 o. 0078 0.0171 0.0504 0.0069 0.0085 0.0068 0.0902 0.0085 

N SE 81 SE 82 BR 82 BR 83 BR 84 KR 84 KR 85 RB 87 .RB 88 ZR 93 
-76.3960 -77.4970 -79.0190 -77.7300 -82.4326 -81.4830 -84.5908 -82.6500 -87.1130 

- 12. 27 50 3.7009 7. 7863 -3.7702 9. 'H14 '1.8823 -0.6520 
o. 2001 MASS 0.2001 MASS 0.0504 0.1002 0.0109 0.2201 0.0218 

p AS 81 AS 82 SE 82 SE 83 SE 84 BR 84 8R 85 KR 87 KR 88 y 93 
-72.6000 UNKNOWN -75.4400 UNKNOWN -77.7300 -78.6800 -80.6980 -79.8500 -84.2230 

-18.9719 -10.0505 -7.0369 -o. 3320 3. 2284 -10.5672 6.6258 4.8834 -5.8879 
0.2001 0.2001 o. 0092 o. 2001 0.0171 0.0504 0.0073 o. 0109 0.0209 

0 AS 80 AS 81 SE 81 SE 82 SE 83 BR 83 BR 84 KR 86 KR 87 y 92 
-71.7500 -72.6000 -76.3960 -75.4400 -79.0190 -77.7300 -83.2593 -80.6980 -84.8340 I 

~ 
--l 

I 

-18.8460 -12.7145 -7.4940 -3.0040 -0.1076 -11.0922 3.0354 5.6307 -6.1880 
0.0603 0.2001 o. 0066 0.0092 0.0078 o. 0171 0. 0086 0.0073 0.0092 

T AS 79 AS 80 SE 80 SE 81 SE 82 BR 82 BR 83 KR 85 KR 86 y 91 
-73.6900 -71.7500 -77.7530 -76.3960 -77.4970 -79.0190 -81.4830 -83.2593 -86.3480 

-13.4783 -6.7814 -14.6526 0.2511 -1.9500 -8.8393 
MASS MASS o. 2001 0.2001 MASS 0.2001 0.1002 0.3001 0.0134 

HE3 GE 79 GE 80 AS 80 AS 81 AS 82 SE 82 SE 83 BR 85 BR 86 SR 91 
UNKNOWN UNKNOWN -71.7500 -72.6000 UNKNOWN -75.4400 -78.6800 -75.6600 -83.6780 

-a. 2507 o. 9682 4.8752 7.5392 11.3166 11.8076 13.5766 5.9453 
0.2001 MASS o. 06 03 0.2001 0.2001 o.oon 0.0504 0.1002 0.0078 

HE4 GE 78 GE 79 AS 79 AS 80 AS 81 SE 81 SE 82 BR 84 BR 85 SR 90 
-71.7600 UNKNOWN -73.6900 -71.7 500 -72.6000 -76.3960 -77.7300 -78.6800 -85.9560 

-21. 1H49 -15.942 8 -13.9782 -9.2983 -6.5443 -4.3321 ,;..15.0064 -3.5988 -1.2579 -7.2902 
0.0075 o. 0505 o. 0123 0.2001 0.0604 0.0085 0.0077 0.0088 o. 0176 0.0094 

HE6 GE 76 GE 77 AS 71 AS 78 AS 79 SE 79 SE 80 BR 82 BR 83 SR 88 
-13.2093 -71.1700 -73. 9170 -72.7500 -73.6900 -75.9208 -17.7530 -77.4970 -79.0190 -87.8940 

-13.2154 -6.7785 -3.0531 -17.4997 -1.3271 -9.0244 
lAJ 
-I=" 

MASS MASS o. 05 04 0.2001 MASS 0.0603 0.2001 0.2001 0.0902 (I) 

l 16 GA 76 GA 11 GE 77 GE 78 GE 79 AS 79 AS 80 SE 82 SE 83 RB 88 
(1) 

UNKNOWN UNKNOWN -71.1700 -11.7600 ' UNKNOWN -73.6900 -71.7500 -75.4400 -82.6500 
(Xl 
[\) 



35 8R 79 MASS EXCESS -76.0747 +I- 0.0031 MEV LU 

oO********** VI 

------------------------------------------------------------------------------------------------------------------- w 
INCOMIN(; GAMMA N p 0 T HE3 HE4 ll6 ll7 C12 ~ 

~ -------------------------------------------------------------------------------------------------------------------
OUTGOING 

1. 8789 9.1053 14.7312 19.4647 15.2756 5.5100 19.0627 23.3317 10.6753 
0.0046 o. 0068 0.1000 0.0056 0.0302 1.0000 0.0302 0.0058 0.0601 

GAMMA BR 79 BR 80 KR 80 KR 81 KR 82 RB 82 RB .83 SR 85 SR 86 N8 91 
-15.8822 -77.8910 -77.6700 -80.5894 -76.4190 -79.1600 -81.0490 -84.4991 -86.7500 

-10. 6991 -2.4022 6.8808 8.4738 6. 2152 -5.3024 10.5803 11.8102 -1.4861 
0.0068 0.0068 0.0068 0.1000 0.1000 0.0302 0.0050 0.0302 0.0114 

N BR 78 BR 79 KR 79 KR 80. KR 81 RB 81 R8 82 SR 84 SR 85 NB 90 
-13.4470 -74.4550 -77.8910 -77.6700 -75.4300 -76.1tl90 -80.6380 -81.0490 -82.6600 

-6.3432 0.6286 5.6544 9.5583 9.2376 -0.3495 10.4712 13.6996 5.4065 
0.0040 0.0054 0.0046 0.0059 0.1000 0.0056 0.0054 0.0060 0.0050 

p SE 78 SE 19 BR 79 8R 80 BR 81 KR 81 KR 82 RB 84 RB 85 ZR .90 
-17.0205 -75.9208 -75.8822 -77.9720 -77.6700 -80.'5894 -79.7525 -82.1560 -88.7702 

-14.6096 -4.1187 -8.4746 1.6215 3. 6117 -9. 1159 4.0378 5.4492 -4.3656 
0.0059 o.co4o 0.0068 0.0046 0.0068 ·0.1000 1.0000 0.00'54 0.00'59 

0 SE 77 SE 78 BR 78 BR 79 BR 80 KR 80 KR 81 RB 83 R8 84 ZR 89 
-14.6010 -17.0205 -73.44 70 -75.8822 -77.8910 -17.6700 -79.1600 -79.7'525 -84.8450 I 

I-' 
-!'"" 
'i"' 

-15.7616 -1'.3522 -1 o. 4997 -4.4417 -1.6383 -10.7089 -0.5173 3. 0427 -7.2546 
o. 0077 o. 005 9 o. 0068 0.0068 0.0068 0.0068 0.0302 1.0000 1.0000 

T SE 76 SE 77 BR 77 BR 78 BR 79 KR 79 KR 80 RB 82 RB R3 ZR 88 
-75.2570 -74.6010 -73.2360 -73.4470 -74.4550 -17.8910 -76.4190 -79.1600 -83.7700 

-18.7200 -9.0176 -9.1160 -0.8496 -0.1353 -12.6991 3.6718 3.8860 -6.7330 
0.0124 0.0105 0.0059 0.0040 0.0054 0.0046 0.0057 0.0055 0.0077 

HF.3 AS 76 AS 17 SE 77 SE 78 SE 79 8R 79 BR 80 KR 82 KR 83 y 88 
-72.2860 -73.9170 -74.6010 -77.0205 -75.9208 -75.8822 -80.5894 -79.9847 -84.2730 

-5.4682 1.8580 4. 0465 9.2375 13.4710 9.8789 13.2590 16.9973 4.6505 
O. 004R 0.0124 o. 0077 0.0059 o. 0040 0.0068 0.1001 0.0057 0.2000 

HE4 AS 75 AS 76 SE 76 SE 77 SE 78 BR 78 BR 79 KR 81 KR 82 y 87 
-73.0312 -72.2860 -75.2570 -74.6010 -77.0205 -73.4470 -17.6700 -80.5894 -83.1500 

-22.751'3 -14.7465 -14.1717 -8.3706 -3.4660 -8.1116 -18.0121 -5.1295 -0.8746 -15.8839 
o. 0304 0.0064 o. 0070 0.0063 O.OOM o. 0602 0.0079 0.0079 o. 007'3 0.0324 

HE6 AS 73 AS 74 SE 74 SE 75 SE 76 BR 76 BR 77 KR 79 KR 80 y A~ 

-10.9210 - 7{). 8550 -72.2122 -72.1664 -75.2570 -70.6300 -13.2360 -74.4550 -77.8910 -77.7890 

-18.8701 -8.6732 -12.0191 -3.9960 -2.9271 0.0252 -13.1374 0.6264 -9.1141 
0.0037 o. 0037 0.0051 0.0050 0.0124 0.0077 0.0060 0.0049 0.0302 

ll6 GE 73 GE 74 AS 74 AS 75 AS 76 SE 76 SE 77 BR 79 BR 80 SR 85 
-71.2930 -73.4185 -70.8550 -73.0312 -72.2860 -75.2570 -74.6010 -75,. 8822 -81.0490 



35 BR 81 MASS EXCESS -77.9720 +I- 0.0050 MEV 
*********** 
----------------------------------------------------------~------------------------------------------------------
IN COM lNG GAMMA N p D T ~ HE3 HE4 lt6 Ll7 Cl2 
-------------------------------------------------------------------------------------------------------------------
OUTGOING 

7. 5'164 9. 90 64 15.1486 19.4106 16.7118 6.6088 20.9813 24. 8293 9.2315 
o. 0071 o. 0069 0.0067 0.0060 0.0066 0. 0071 0.0061 0.0079 0.0069 

GAMMA BR 81 BR 82 KR 82 KR 83 KR 84 RB. 84 RB 85 SR 87 SR 88 NB 93 
-77.4970 -80. 5894 -79~9847 -82.43U: -79.7525 . -82.1560 -84.8649 -87.8<J40 -87.2035 

- 10.1612 -1. 08 44 7.6819 8. 8912 a. 04 79 -3.8662 12.5441 13.7288 0.4116 
0.0060 o. 1001 0.0069 0.0067 1.0000 0.0066 0.0070 0.0061 0.0112 

N BR 80 BR 81 KR 81 KR 82 KR 83 RB 83 RB 84 SR 86 SR 87 NB 92 
-75.8822 -77.67 00 -80.5894 -79.9847 -79.1600 -79.7<;25 -84.4991 -84.864'1 -86.4550 

-7.5080 -0.7935 5. 3119 8.7080 9. 65 51 -o. 4036 11.55,24 14.2371 3.2007 
0.0057 0.0086 0.0011 o. 0168 0.0067 0.0060 0.0087 0.0060 0.0060 

p SE 80 SE 81 BR 81 BR 82 BR 83 KR 83 KR 84 RB 86 RB 87 lR 92 
-77.7530 -76.3CJ60 -77.4970 -79.01CJO -7CJ .CJ84 7 -82.4326 -82.7250 -84. 5908 -88.4617 

-15.1871 -5.2835 -7.9367 1.3390 4.4128 -e. 6985 5.1365 6.5244 -3.2151 
0.0067 0.0057 o. 0060 0.0071 0. 0069 0.0067 0.0072 0.0087 0.0069 

D SE 79 SE 80 BR 80 BR 81 BR 82 KR 82 KR 83 RB 85 RB 86 ZR 91 
-75.9208 -77.753 0 -75.8822 -77.4970 -80.5894 -79.q847 -82.1560 -82.7250 -87.8928 I 

I-' 
+ 
'P 

-15~ CJ014 -e. <JZCJ7 -9.55 83 -3.9038 -0.3206 -9.9078 0.9190 4.1414 -4.1517 
0.0056 o. 0067 o. 0059 0.0061 0.1001 0.0069 0.0067 o.con 0.0063 

T SE 78 SE 79 BR 79 BR 80 BR 81 KR 81 KR 82 RB 84 RB 85 Z.R 90 
-77.0205 -75.'1208 -76.0747 -75.8822 -77.6700 -80.5894 -79.7525 -82.1560 -88.7702 

-20.1533 -11.141'1 -9.6935 -2.0144 -1.5574 -12.9816 3.6177 3.4870 -6.4013 
0.2001 0.0602 o. 0067 0.0057 0.0086 0.0011 0.0061 0.0079 0.0064 

HE3 AS 78 AS 79 SE 79 SE 80 SE 81 BR 81 BR 82 KR 84 KR 85 y 90 
-72.7500 -73.6900 -75. qz 08 -77.7530 -76.3960 -77.4970 -82.4326 -81.4830 -86.5020 

-6.4797 0.4247 3. 9127 8.6600 12.3062 10.4168 13.6764 16.9432 1. 2 816 
o. 0112 0.2001 o. 0056 0.0067 0.0057 0.0061 0.0068 0.0061 0.0067 

HE4 AS 71 AS 78 SE 78 SE 79 SE 80 BR 80 BR 81 KR 83 KR 84 y 89 
-73.9170 -12.7500 -H. 0205 -75.9208 -71.7530 -75.88J2 -79.9847 -82.4326 -87.6783 

-22.5390 -15.212 8 -13.0242 -7.8333 -3.5997 -7.1919 ..:-17.0707 -3.8118 -0.0735 -12.4202 
0.0074 o. 0136 o. 0095 0.0081 0.0069 0.0088 o. 0071 0.1002 0.0080 0.2001 

HE6 AS 75 AS 76 SE 76 SE 77 SE 78 BR 78 BR 79 KR 81 KR 82 y . 87 
-73.0312 -12.2860 -75.2570 -74.6010 -71.0205 -73.4470 -76.0747 -77.6700 -80.5894 -83.1'500 

-20.2274 -10. 719.7. -12.48 54 -5.0075 -4.3604 -o .1086 -13.7148 0.3439 -7.1955 
w 
\Jl 

0.0197 0.0055 o. 0130 0.0112 0.2001 0.0057 0.0068 0.0012 0.0061 w 
l 16 GE 75 GE 76 AS 76 AS 11 AS 78 SE 78 SE 79 BR 81 BR 82 SR 87 

()) 

-71.8330 -73.2093 -72.2860 -73.9170 -72.7500 -77.0205 -75.9208 -77.4970 -84.8649 I-' 



3t KR 78 MASS E~CESS -74.1430 +/- 0.0050 MEV w 
CJ\ 

H•********* 
------------------------------------------------------------------------------------------------------------------- q 
INCOMING GAMMA N p 0 T HE3 HE4 ll6 ll7 C12 --..:] 

co -------------------------------------------------------------------------------------------------------------------
OUHOING 

a. 3834 11.7929 16.2370 4.3018 14.2854 18.5533 6.0300 
o. 0078 MASS 0.6000 0.1001 MASS 1..0000 0.1001 0.0324 0.0139 

GAMMA KR 78 KR 79 RB 79 RB 80 RB 81 SR 81 SR 82 y 84 y 85 MO 90 
-74.4550 UNKNOWN -72.8000 -75.4300 UNKNOWN -76.0200 -74.3400 -77.7890 -80.1730 

-11.8(:44 5.5355 7.0329 
0.0802 MASS MASS 0.6000 MASS MASS MASS 0.1001 MASS 

N KR 77 KR 78 RB 78 RB 79 RB 80 SR 80 SR 81 y 83 ·y 84 MO 89 
-70.3500 UNKNOWN UNKNOWN -72.8000 UNKNOWN UNKNOWN UNKNOWN -74.3400 UNKNOWN 

-8.1960 0.0865 6.1589 11.4090 6. 2994 -3.5772 9.6064 14.1133 -0.4720 
0.0078 o. 0078 0.0078 0.0078 0.6000 0.1001 1.0000 0.0063 0.0901 

p BR 77 BR 78 KR 78 KR 79 KR 80 RB 80 RB 81 SR 83 SR 84 NB 89 
-73.2360 -73.4470 -74.4550 -71.8910 -72.8000 '"'75.4300 -76.9500 -so. 6380 -80.9600 

-16.6489 -5.•r715 -9. 63 99 2.1260 -12.0542 2.8295 4.5784 -10.7089 
0.0602 o.co78 0.0802 o.po1a MASS 0.6000 1.0000 1.0000 1.4100 

0 BR 76 BR 77 KR 77 KR 78 KR 79 Rfl 79 RB 80 SR 82 SR 83 NB 88 
-70.6300 -7~.2360 -70.3500 -74.4550 UNKNOWN -72.8000 -76.0200 -76.9500 -76.5700 I 

I-' 
Vl 

'? 
-19.9339 -10.3915 -12.3740 -5.6070 1.8344 

0.0206 c.o602 1. coon 0.0802 MASS MASS MASS 1.0000 MASS 
T BR 75 BR 76 KR 76 KR 77 KR 78 RB 78 RB 79 SR 81 SR 82 NB 87 

-69.1590 -70.6300 -69.43 00 -70.3500 UNKNOWN UNKNOWN UNKNOWN -76.0200 UNKNOWN 

-16.9079 -5.7459 -11.1553 -2.7024 -0.6774 -12.1<14(: 0.4441 2.2520 -9.4243 
0.0062 0.0086 o. 0602 0.0078 o.orna 0.0078 0.1001 o. 0304 0.2001 

t-'E3 SE 75 SE 76 8R 76 BR 77 BR 78 KR 78 KR 79 RB 81 RB 82 ZR 87 
-72.1664 -75.2570 -70. 63 00 -73.2360 -73.4470 -74.4550 -75.4300 -76.4190 -79.6500 

-4.3555 3.6701 -o. 1198 7.1982 11.6182 a. 7136 10.3207 13.7696 1.4623 
0.0069 0.0062 o. 02 06 0.0602 0.0078 0.0802 0.6000 0.1001 1.0000 

HE4 SE 74 SE 75 BR 75 8R 76 BR '77 KR 77 KR 78 RB 80 RB 81 ZR 86 
-72.2122 -72.1664 -69.1590 -70.6300 -n. 2360 -70.35 00 - ?2 .8000 -75.4300 -78.0300 

-24.1212 -15.4<;88 -20.9822 -13.1953 -7.6322 -12.7499 -19.8864 
1.0000 0.0326 1. 0000 1.0000 0.0210 1.0000 1.0000 MASS MASS MASS 

HE6 SE 72 SE 73 BR 73 BR 74 BR 75 KR 75 KR 76 RB 78 R,B 79 ZR 84 
-67.6200 -68.1710 -63.4700 -65.4100 -69.1590 -64.0600 -69.4300 UNKNOWN UNKNOWN UNKNOWN 

-20.0124 -«;.2390 -12.7714 -2.8833 -1.1150 -4.1411 -15.1766 1.1309 -13.8914 
o. 0112 o. 0304 o. 0324 0.0070 0.0063 0.0206 0.0602 0.0080 0.1001 

LI6 AS 72 AS 73 SE 73 SE 74 SE 75 BR 75 BR 7(: KR 78 I<R 79 y 84 
-68.2190 -70.9210 -68.1710 -72.2122 -72.1664 -69.1590 -70.6300 -74.4550 -74.3400 



3€: KR 8C MASS EXCESS -77.8910 +I- 0.0060 MEV 
*********** -------------------------------------------------------------------------------------------------------------------
IN COM lNG GAMMA N p n T HE3 HE4 LI6 LI7 C12 
-------------------------------------------------------------------------------------------------------------------
OUTGOING 

7.8504 4. 82 80 11.6639 16.2190 13.9903 5.1118 15.4234 20.1663 8.9133 
0.1002 0.1002 0.0306 1.0000 .. 1. 0000 o. 0071 0.0181 0.2001 0.1')068 

GAMMA KR 80 KR 81 RB 81 RB 82 RB 83 SR 83 SR 84 y 86 y 87 MO 92 
-77.6700 -75.43 00 -76.4190 -79.1600 -76.9500 -80.6380 -79.2260 -83.1500 -86.8043 

-11.5074 -5.8734 2.6035 5.4065 4.9889 -6.5877 5.9150 8.1709 -3.6724 
0.0085 o. 6000 0.1002 o. 0306 1.0000 1. 0000 0.0326 0. 01 R 1 0.0504 

N KR H KR 80 RB 80 RB 81 RB 82 SR 82 SR 83 y 85 y 86 MO 91 
-74.4550 -72.8000 -75.4300 -76.4190 -76.0200 ·-76. 9500 -77.7890 -79.2260 -82.2900 

-9.1053 -1.2263 5.6259 10.3594 6.1704 -3.5952 9.9574 14.2264 1.5700 
0.0068 o. 0069 0.1002 0.0076 0.0306 1.0000 0.0306 0.0078 0.0603 

p BR 79 BR 80 KR so KR 81 KR 82 RB 82 RB 83 SR 85 SR 86 NB 91 
-76.0747 -75.8822 -77.6 700 -80. 5M4 -76.4190 -79.1600 -81.0490 -84.4991 -86.7500 

-17.5799 -6.8808 -9.2829 1. 5930 -0.6656 -12.1832 3.6995 4.9294 -8.3669 
0.0085 o. 0068 o. 0085 0.1002 0.1002 0.0306 o.oon 0.0306 0.0125 

0 BR 78 BR 79 KR 79 KR 80 KR 81 RB 81 RB 82 SR 84 SR 85 NB 90 
-73.4470 -76.0747 -74.4550 -77.6700 -75.4300 -76.4190 -80.6380 -A1. 0490 -82.6600 I 

1--' 
\.J1 
f;-' 

-19.6049 -11.3225 -11.4090 -5.2500 -5.1096 -14.9862 -1.8025 2.7044 -11.8809 
0.0085 o. 00.85 o. 0078 0.0085 0.6000 0.1002 1.0000 0.0071 0.0902 

T BR 77 BR. 78 KR 78 KR 79 KR 80 RB 80 RB 81 SR 83 SR 84 NB 89 
-73.2360 -73.4470 -74.1430 -74.4550 -72.8000 -75.4300 -76.9500 -80.6380 -80.9600 

-18.2213 -7.7304 -12. 0863 -3.6117 -1.9902 -12.7276 0.4261 1.8375 -7.9773 
a·.oo78 o. 0065 o. 0085 0.0068 0.0069 0.1002 1.0000 0.0075 0.0078 

HE3 SE 71 SE 78 BR 78 BR H BR 80 KR 80 KR 81 RB 83 RB 84 ZR 89 
-74.6010 -77.0205 -73.44 70 -76.0747 -75.8822 -77.6700 -79.1600 -79.7525 -84.8450 

-5.0587 2.3567 o. 2092 6.2672 10.7089 9.0706 10.1917 13.7516 3.4543 
Oo0092 o. 0078 o. 0085 0.0085 0.006_8 0.0085 0.0306 1.0000 i.oooo 

HE4 SE 76 SE 77 BR 77 BR 78 BR 79 KR 79 KR 80 RB 82 RB 83 ZR 88 
-75.2570 -74.6010 -73.23 60 -73.4470 -76.0747 -74.4550 .:...76.4190 -.79. 1600 -83.7700 

-23.2770 -15.2514 -19,;0412 -11.7233 -7.3032 -10.2079 -18.9214 -8.6008 -5.1519 -17.4592 
0.0087 0.0081 o. 0213 0.0604 (h0094 0.0803 0.0088 0.6000 0.1003 1..0000 

HE6 SE 74 SE 75 BR 75 BR 76 BR 77 KR 77 KR 78 RB 80 RB 81 ZR A6 
-72.2122 -72.1664 -6<l. 15<l0 -70.6300 -73.2360 .. -70.3500 -74.1430 -72.8000 -75.4300 -78.0300 

-21.1244 -10.8768 -12. 52 40 -3.5865 -2.4284 -3.8121 -16.1076 0.5979 -12.7534 
w 
0'. 

0.0072 0.0071 o. 0071 0.0093 o. 0079 0.0086 o. 0086 0.1002 0.0181 q 
ll6 AS 74 AS 75 SE 75 SE 76 SE 77 BR 77 BR 78 KR 80 KR 81 y 86 

-70.8550 -13.0312 -72.1664 -75.2570 -74.6010 -73.2360 -73.4470 -71.6700 -79.2260 
()) 
0 



3f KR 82 MASS E)CESS -80.5894 +I- 0.0047 MEV w 
"********** 0'\ 

------------------------------------------------------------------------------------------------------------------- q 
INCOMING GAMMA N p 0 T HE3 HE4 ll6 Ll7 Cl2 ()) 

[\) -------------------------------------------------------------------------------------------------------------------
OUTGOING 

7.4667 5. 8596 12.2990 16.5166 15.3909 6.3344 11.7720 21.9962 7.8111 
0.0064 1. 0000 0.0064 0.0069 0.0304 0.0067 o. 0085 0.0066 0.0054 

GAMMA KR 82 KR 83 R8 83 PB 84 RB 85 SR 85 SR 86 y 88 y 89 MO 94 
-79.9847 -79.1600 -79.7525 -82.1560 -81.0490 -84.4991 -84.2730 -87.6783 -88.4065 

-10.9908 -4. 95 29 3.6351 6.0416 6.9085 -5.1871 8.5776 10.5195 -1.8758 
0.101)1 o. 03 04 1.0000 0.0064 0.0060 0.0304 0.2001 0.0085 0.0138 

N KR 81 KR 82 RB 82 RB 83 RB 84 SR 84 SR 85 y 87 y 88 MO 93 
-11.6700 -76.4190 -79.1600 -79.7525 -80.6380 -81.0490 -83.1500 -84.2730 -86.7850 

-9.9064 -2.3099 5.2422 9.5042 6.8054 -3.2976 11.0749 14.9229 -0.6749 
0.0069 0.0069 0.0064 1}.0057 0.0064 0.0069 0.0058 0.0077 o. 0066 

p BR 81 BR 82 KR 82 KR 83 KR 84 RB 84 RB 85 SR 87 SR 88 NB 93 
-71.9720 -77.4970 -79.9847 -82.4326 -79.7525 -82.1560 -84.8649 -87.8940 -87.2035 

-17.8431 -7.6819 -8.7663 1. 2093 o. 3660 -11.5481 4.8622 6.0469 -7.2703 
0.0058 0.0069 o. 10 01 0.0064 1.0000 o. 0064 0.0068 o.oos8 0.0111 

0 BR 80 BR 81 KR 81 KR 82 KR 83 RB 83 RB 84 SR 86 SR 87 NB n 
-75.88 22 -77.972 0 -11.6700 -79.9847 -79.1600 -79.7525 -84.4991 -84.8649 -86.4550 I 

1-' 
VI 
[\) 
I 

-19.4646 -11.5857 -10.3594 -4.7334 -4.1890 -13.9546 -0.4019 3. 8671 -8.7893 
0.0056 o. 0058 o. 0076 0.1001 0.0304. 1.0000 0.0304 0.0068 0.0602 

T BR 79 BR 80 KR 80 KR 81 KR 82 R8 82 RB 83 SR 85 SR 86 NB 91 
-76.0747 -75.882 2 -17.8910 -77.6700 -76.4190 -79.1600 -81.0490 -84.4991 -86.7500 

-1'0.5999 -9.6963 -12.3495 -4.4128 -3.0738 -13.1113 0.7237 2.1116 -7.6279 
0.0064 o. 0054 0.0058 0.0069 0.0069 o. 0065 0.0070 0.0085 0.0067 

HE3 SE 79 SE 80 BR 80 BR 81 8R 82 KR 8 2 KR 83 RB 85 RB 86 ZR 91 
-75. <1208 -77.7530 -75.8822 -77.9720 -77.4970 -79.9847 -82.1560 -82.7250 -87.8928 

-5.9936 0.9781 o. 3495 6.0040 9.9078 9.5872 10.8268 14.0492 5. 7561 
0.0053 0.0065 o. 0056 0.0058 0.0069 0.1001 0.0065 0.0070 0.0061 

HE4 SE 78 SE 79 BR 79 BR 80 8R 81 KR 81 KR 82 RB 84 RB 85 ZR 90 
-71.0205 -75.9208 -76.0747 -75.8822 -77.9720 -77.6700 -79.7525 -82.1560 -88.7702 

-22.9306 -15.5152 -17.6626 -11.6047 -7.1629 -8.8013 -17.8719 -7.6802 -4.1203 -14.4176 
0.0093 o. 007 9 o. 0086 0.0086 0.006<! o. 0086 O. COA6 0.0306 l.COOO 1.0000 

HE6 SE 76 SE 77 BR 77 BR 78 8R 79 KR 79 KR 80 RB 82 RB 83 ZR 88 
-75.2570 -74.6010 -73.23 60 -73.4470 -76.0747 -74.4550 -77.8<!10 -76.4190 -79.1600 -83.7100 

-22. 3<!18 -12.6894 -12.7878 -4.5214 -3.8070 -3.6718 -16.3708 0.2142 -10.4048 
0.0129 o. 0111 o. 0070 0.0054 0.0065 o.oo 57 o.005CJ 0.0066 0.0085 

ll6 AS 76 AS 77 SE 77 SE 78 SE 79 BR 79 BR 80 KR 82 KR 83 y 88 
-72.2860 -73.9170 -74.6010 -77.0205 -75.9208 -76.07 47 -75.8822 -79.9847 -84.2730 



3t KR 83 MASS ElCC ES S -79.9847 +I- 0.0044 MEV 
*********** -------------------------------------------------------------------------------------------------------------------
INCOMING GAMMA N p D T HE3 HE4 ll6 ll7 Cl2 
-------------------------------------------------------------------------------------------------------------------
OUTGOING 

10.5193 7. G5 68 15.3072 17.6903 19.4457 7.304«; 21.7820 21.4246 7.7242 
0.0055 o.co62 0.0067 0.0083 0~0065 0.0055 0.0064 o. 0060 0.0053 

GAMMA KR 83 KR 84 RB 84 RB 85 RB 86 SR 86 SR 87 y 89 y 90 MO 95 
-82.4326 -79.7525 -82.1560 -82.7250 -84.4991 -84.8649 -87.6783 -86.5020 -87.7089 

-7.4667 -1.6072 4.8323 9.0498 7.9242 -1.1323 10.3053 14.5295 0.3504 
0.0064 1. 0000 0.0062 0.0067 0.0303 0.0065 0.0083 0.0064 0.0052 

N KR 82 KR 83 RB 83 RB 84 RB 85 SR 85 SR 86 y 88 y 89 MO 94 
-eo. 5894 -79.1600 -79.7525 -82.1560 -81.0490 -84.49'11 -84.2730 -87.6783 -88.4065 

r 

-«;.7767 -0.1832 8.2948 9.1593 9.8137 -2.123'1 14.7087 13.8486 -0.9277 
0.0067 o. 0166 0.0055 0.0074 0.0067 o. 0083 0.0075 0.0083 0.0147 

p 8R 82 BR 83 KR 83 KR 84 KR 85 RB 8 5 RB 8l: SR 88 SR 89 N8 94 
-17.4970 -7<;. 0190 -82.4326 -81.4830 -82.1560 -82.7250 -87.8940 -86.2150 -86.3460 

-1~.1486 -1.5522 -5.2422 4.2619 1.5632 -8.5399 5.8327 '1.6807 -5.9171 
0.0067 0.0067 o. 0064 0.0055 0.0062 0.0067 0.0056 0.0075 o. 0064 

D 8R 81 BR 82 KR 82 KR 83 KR 84 RB 84 RB 85 SR 87 SR 88 NB 93 
-77.9720 -77.4970 -so. 5894 -82.432!: -79.7525 -82.1560 -84.8649 -87.8940 -87.2035 I 

1--' 
\.n 
w 

I 

-19.0524 -8.8912 -9.9757 -1.20<}3 -0.8433 -12.7574 3.6529 4. 8376 -8.4796 
0.0056 o. 0067 o. 1001 0.0064 1.0000 0.0062 0.0066 o. 0056 ,0.0109 

T BR 80 8R 81 KR 81 KR 82 KR .83 RB 8 3 RB 84 SR 86 SR 87 NB 92 
-75.8822 -77.9720 -17.6700 -80.5894 -79.1600 -79.7525 -84.4991 :-84.864'1 -86.4550 

-17.1630 -10.4486 -9.65 50 -4.2831 -o. 9471 -10.0587 1.8974 4.5821 -6.4543 
0.0052 o. 0083 o. 0067 0.0067 0.0166 o. 0055 0.0083 0.0055 0.0055 

HE3 SE 80 SE 81 BR 81 BR 82 BR 83 KR 83 KR 84 RB 86 RB 87 ZR 92 
-77.7530 -76.3960 -77.9720 -77.4970 -79.0190 -82.4326 -82.7250 -84.5'108 -88.4617 

-6.4886 3. 4150 o. 7617 8.6985 10.0375 13.1113 13.8350 15.2229 5.4834 
0.0062 0.0052 o. 0056 0.0067 ·0.0067 0.0065 0.0068 0.0083 0.0065 

HE4 SE 79 SE 80 8R 80 8R 81 BR 82 KR 82 KR 83 RB 85 RB 86 ZR 91 
-75.9208 -77.7530 -75.8822 -77.9720 -77.4970 -80.5894 -82.1560 -82.7250 -87.8928 

-22.981q -12.4910 -16.8469 -8.3723 ...,.6.7507 -4.7606 -17.4881 -4.3345 -2. '1231 -12.7379 
0.0078 o. 0065 o. 0084 0.0067 o. 0069 o. 0085 0.1002 1.0000 0.0074 o. 0078 

HE6 SE 77 SE 78 BR 78 BR 79 8R 80 KR 80 KR 81 RB 83 RB !l4 ZR 89 
-74.6010 -77.0205 -73.4470 -76.0747 -75.8822 -77.8910 -77.6700 -79.1600 -79.7525 -84.8450 

-20.1561 -13.2517 -9.7636 -5.0164 -1.3701 -3.25q6 -13.6763 3.2668 -6. 3q48 w 
0\ 

0.0110 0.2001 o. 0052 0.0063 0.0053 0.0057 0.0068 0.0057 0.0064 q 
Ll6 AS 77 AS 78 SE 78 SE 79 SE 80 BR 80 BR 81 KR 83 KR 84 y 89 

-73.9170 -72.7500 -17.0205 -75.9208 -77.7530 -75.8822 -17•9720 -82.4326 -87.6783 
()) 
w 



3f KR Fl4 MASS E )(CESS -82.4326 +I- 0.0033 MEV w 

*********** 
0\ 

------------------------------------------------------------------------------------------------------------------- q 
INCOMING GAMMA N p 0 T HE3 HE4 ll6 L17 C12 co 

+ 
-------------------------------------------------------------------------------~-----------------------------------
OUTGOING 

7. 121 8 . 7.0124 13.4283 17.1082 17.3636 7.8862 18.1578 18.8227 6.3616 
0.0068 o. 0060 0.0077 0.0045 0.0047 O.OOM 0.0053 o. 0078 0.0041 

GAMMA KR 84 KR 85 R8 85 RB 86 RB 87 SR 87 SR 88 y 90 y 91 MO 96 
-81.4830 -82.1560 -82.7250 -84.5908 -84.8649 -87.8940 -86.5020 -86.3480 -88.7942 

-10.5193 -3.4626 4.7879 7.1709 8.9264 -3.2144 11.2627 1 o. '1053 -2.7951 
0.0055 0.0054 0.0060 0.0077 0.0058 0.0047 0.0057 0.0053 0.0045 

N KR 83 KR 84 RB 84 RB 85 RB 86 SR 86 SR 87 y 89 y 90 MO 95 
-1'1. 9847 -19.75 25 -82.1560 -82.7250 -84.4991 -84.8649 -87.6783 -86.5020 -87.7089 

-10.7026 -3.'1201 4.8973 a. 4877 7.'1348 -2.7060 10.5818 11.1417 -2.9375 
0.0163 o. 0501 0.0068 0.0052 0.0077 0.0045 0.0078 0.0061 0.0045 

p BR 83 BR 84 KR 84 KR 85 KR 86 RB 86 RB 87 SR 89 SR 90 NB 95 
-79.0190 -77.7300 -81.4830 -83.2593 -82.1250 -84.5908 -86.2150 -85.9560 -86.7841 

-18.0115 -8.4781 -8.2948 0.8644 1. 5188 -10.4188 6.4139 5.5538 -9.2225 
0.0060 0.0163 o. 0055 o. 0069 0.0060 o. 0077 0.0069 0.0078 0.0144 

D BR 82 BR 83 KR 83 KR 84 KR 85 RB 85 RB 86 SR 88 SR '89 NB 94 
-77.4970 -7<J.0190 -79. CJ847 . -81.4830 -82.1560 -82.7250 -87.8940 -86.2150 -86.3460 I 

1-' 
V1 

-F 
-19.4105 -11.8141 -9.5042 -4.261C) -2.6987 -12.8018 1.5708 5.4188 -10.1790 

0.0060 0.0060 o. 0057 0.0055 0.0054 0.0060 0.0048 0.0069 0.0057 
T BR 81 BR 82 KR 82 KR 83 KR 84 R8 84 RB 85 SR 87 SR 88 NB 93 

-77.9720 -77.4970 -80.5894 -79.9847 -79.7525 -82.1560 -84.8649 -87.8940 -87.2035 

-2 o. 96 7<; -ll. 7065 -12.5779 -5.2090 -4.6840 -13.45€:2 1.3153 0.1934 -10.2509 
o. 0077 0.0069 o. 0060 0.0163 0.0501 0.006CJ 0.0047 0.0901 0.0069 

HE3 SE 81 SE 82 BR 82 BR 83 8R 84 KR- 84 KR 85 R8 87 RB 88 ZR 93 
-76.3960 -77.5860 -77.4970 -79.0190 -77.7300 -81.4830 - 84.5908 -8l. 6500 -87.1130 

-7.1043 -o. 3899 o. 4036 5.7756 9.1116 10.05 87 11.9561 14.6408 3.6044 
0.0043 0.0077 o. 0060 0.0060 0.0163 0.0055 0.0078 0.0047 0.0047 

HE4 SE 80 SE 81 BR 81 BR 82 8R 83 KR 83 KR 84 RB 86 RB 87 ZR 92 
-77.7530 -76.3960 -77. 'H20 -77.4970 -79.0190 -79.984,7 -82.7250 -84.5908 -88.4617 

-23.0103 -16.;0386 -16.6671 -11.0127 -7.1088 -7.42 95 -17.0166 -6.1899 -2.9675- -11.2606 
0.0058 o. 0068 o. 0060 0.0062 o. 0072 0.1001 0.0070 0.0068 0.0073 0.0065 

HE6 SE 78 5E 7'1 BR 79 BR 80 8R 81 KR 81 KR 82 R.B 84 RB 85 ZR 9o 
-17.0205 -75.9208 -76.0747 -75.8822 -77.9720 -71.6700 -80.58CJ4 -79.7525 -82.1560 -88.7702 

-23.7110 -14. 75CJ6 -13.3112 -5.6321 -5.1750 -3.6177 -16.59'12 -0.1307 -10.0190 
0.2000 o. 0601 o. 0056 0.0044 0.0078 0.0061 0.0061 0.0070 0.0053 

l 16 AS 78 AS 79 SE 79 SE 80 SE R1 BR 81 BR 82 KR 84 KR 85 y 90 
-72.7500 -73.6900 -75. 92 08 -77.7530 -76.3960 -77.9720 -77.4970 -81.4830 -86.5020 



3t KR 86 MASS EXCESS -83.2593 +I- 0.0040 MEV 
*********** ----------------------------------------------------------------·---------------------------------------------------
INCOMING GAMMA N .P 0 T HE3 HE4 LI6 ll7 C12 
-------------------------------------------------------------------------------------------------------------------
OUTGOING 

5.5101 8. 6205 12.5266 13.9907 17.8870 5.121'5 15.6631 15.8710 4.8504 
0.0098 o. 0051 0.0901 0.0502 O. OOfll 0.0064 0.0204 0.0214 o. 0048 

G,MMA KR 86 KR 87 RB 87 RB 88 RB 89 SR 89 SR 90 y 92 y 93 MO 98 
-80.6'180 -84.5908 -82.6500 -82.3000 -86.2150 -85.'1560 -84.8340 -84.2230 -88.10'17 

-9.8477 -1.3167 6.3960 6. 2692 11.4946 -2.6910 9.1057 8.4106 -3.7918 
0.0072 0.0081 0.0051 0.0901 0.0072 o. 0081 0.0081 0.0204 0.0048 

N KR 85 KR 86 RB 86 RB 87 R8 88 SR 88 SR 8'1 y 91 y 92 MO 97 
-81.4830 -82. 72 50 -84.5908 -82.6500 -87.8940 -86.2150 -86. 341!0 -84.8340 -87.5389 

-11.8683 -6.8168 3.2856 4. 2517 '7 .0330 -5.8235 7.2181 7.2790 -4.9423 
0.1001 0.3000 0.0099 0.2200 0.0901 ' o. 0502 0.0127 0.0701 0.0081 

p BR 85 BR 86 KR 86 KR 87 KR 88 R8 88 R8 8'1 SR 91 SR qz NB 97 
-78.6800 -75.6600 -80.6980 -79.8500 -82.6500 -82.3000 -83.6780 -82.9200 -85.6060 

-18.6652 -9.6438 -7.6232 -0.7473 3.1269 -ll. 3205 3.6492 2.1'101 -10.7512 
0.0502 0.1001 o. 0072 0.0099 0.0051 0.0901 0.0065 o. 012 7 0.0253 

0 BR 84 BR 85 KR 85 KR 86 KR 87 R8 87 R8 88 SR 90 SR 91 N8 96 
-.77. 7300 -78.6800 -81.4830 -80.6980 -84.5908 -82.6500 -85.9560 -83.6780 -85.6440 I 

1--' 
\Jl 
\Jl 
I 

-19.1902 -12.4078 -8.48 77 -3.5903 -o. 55 29 -11.1937 2.0942 2.6541 -11.4251 
o. 0165 0.0502 o. 0052 0.0072 0.0081 0.0051 0.0081 o. 0065 0.0051 

T BR fl3 8R 84 KR 84 KR 85 KR 86 RB 86 R8 87 SR 89 SR CJO NB 95 
-79.0190 -77.7300 -82.4326 -81.4830 -82.7250 -84.5908 -86.2150 -85.9560 -86.7841 

-22.7506 -13.1716 -6.3747 -7.5807 -15.0679 -1.8022 -3.9173 -12.5275 
0.2000 MASS o. 05 02 0.1001 o. 3000 O.OOCJ9 0.0502 0.1001 0.0063 • 

HE3 SE 83 SE 84 BR 84 BR 85 8R 86 KR 86 KR 87 RB 89 R8 90 ZR 95 
-75.4400 UNKNOWN -77.7300 -78.6800 -75.6600 -80.6980 -82.3000 -79.3660 -85.6631 

-8.0980 -2.1726 o. 62 39 5.1819 7. 9459 10.1303 ll.0544 11.5233 1.5830 
0.0072 o. 2000· o. 0165 0.0502 0.1001 0.0072 0.0901 0.0502 0.0053 

HE4 SE 82 SE 83 8R 83 8R 84 8R 85 KR 85 · KR 86 R8 88 R8 89 ZR 94 
-77.5860 -75.4400 -19.0190 -77.7300 -78.6800 -81.4830 -82.6500 -82.3000 -87.2670 

-23.1045 -16.3901 -15. 5965 .. -10.2246 -6.8885 -5.9415 . -16.0001 -4.0441 -1.3594 -12.3958 
0.0063 0.0090 o. 0076 0,;0076 o. 0170 0.0072 0.0066 0.0091 0.0065 0.0065 

HE6 SE 80 SE 81 BR 81 8R 82 8R 83 KR 83 KR 84 R8 86 RB 87 ZR92 
-77.7530 -76.3960 -77.9720 -77.4970 -79.0190 -79.9847 -82.4326 -82.7250 -84.5908 -88.4617 

-25.5977 -16.6763 -13.6627 -6.6258 -6.9578 -3.39 74 -17.1930 -1.7424 -12.5137 
w 
CJ'\ 

0.2000 0.2000 o. 0081 0.0073 0.2000 0.0165 0.0502 0.0100 0.0204 q 
ll6 AS 80 AS 81 SE 81 SE 82 SE 83 8R 83 BR 84 KR 86 KR 87 y 92 

-71.7500 -72.6000 -76.3960 -17.5860 -75.4400 -79.0190 -77.7300 -80.6980 -,84.8340 0> 
CJ'\ 



37 RB 85 MASS E lCCESS -82_.1560 +I- 0.0050 MEV lAJ 

•••******** -1 

------------------------------------------------------------------------------------------------------------------- 6! 
INCOMING GAMMA N p 0 T HE3 HE4 ll6 lt7 C12 ():) 

\Jl -------------------------------------------------------------------------------------------------------------------
OUTGOING 

B. 6404 9. 6321 15.8448 20.6880 17.0483 1. <;411 19.8252 21.2130 5.0840 
0.0086 o. 0069 0.0060 0.0078 0.0086 0.0067 0.0070 0.0061 1.0000 

GAMMA R8 85 RB 86 SR 86 SR 87 SR 88 y 88 y 89 ZR 91 ZR qz TC 97 
-82.1250 -84.4991 -84.8649 -87.8940 -84.2730 -87.6783 -87.8928 -88.4617 -87.2400 

-10.4749 -1.8895 7.4076 9.5874 7.85 39 -3.5297 12.6312 12.5727 -4.3674 
0.0066 o. 03 04 0.0069 o. 0060 o. 2001 0.0086 0.0064 0.0070 0.0502 

N RB 84 RB 85 SR 85 SR 86 SR 87 y 87 y 88 ZR 90 ZR 91 TC 96 
-79.7525 -81.0490 -84.4991 -84.8649 -83.1500 -84.2730 -88.1702 -87.8928 -85.8600 

-7.0124 0.1095 6.4159 10.0958 10.3512 o. 8738 11.1454 11.8103 -0.6508 
0.0060 0.0078 0.0086 0.0059 0.0060 o. 0078 0.0065 0.0087 0.0056 

p KR 84 KR 85 RB 85 RB 86 RB 87 SR 87 SR 88 y 90 y 91 MO 96 
-82.4326 -81.4830 -82.7250 -84.5908 -84.8649 -87.8940 -86.5020 -86.3480 -88.7942 

-15. 3072 -4.7879 -8.2504 2. 3830 4.1385 -8.0023 6.4748 6.1174 -7.5830 
0.0067 0.0060 o. 00 66 0.0086 0.0069 0.0060 0.0068 0.0065 0.0058 

D KR 83 KR 84 RB 84 RB 85 RB 86 SR 86 SR 87 y 89 y 90 1"10 95 
-79.9847 -82. 432t -79.7525 -82.7250 -84.4991 ,-84. 864<; -87.6783 -86.502 0 -87.7089 I 

I-' 
'cR 

I 

-H:.5165 - ~- 0498 -10.6570 -4.2175 -1.1256 -10.1821 1.2555 5.4797 -8.6994 
0.0069 o. 006 7 1. 0000 0.0066 0.0304 0.006<; 0.0087 O. C068 0.0057 

T KR 82 KR 83 RB 83 RB 84 RB 85 SR 85 SR 86 y 88 y 89 MO 94 
-80.5894 -79.9847 -79.1600 -79.7525 """81.0490 -84. 49'H -84.2730 -87.6783 -88.4065 

-19.5903 -<;. <)969 -9.8136 -1.5188 -0.6544 -11.9376 4.8951 4.0350 -10.7413 
o. 0071 0.0168 o. 0067 0.0060 Oo0078 0.0086 0.0079 0.0087 0.014<1 

t!E3 8R 82 8R 83 KR 83 KR 84 KR 85 RB 85 RB 86 SR 88 SR 89 NB 94 
-77.4970 -79.0190 -79.9847 -82;4326 -81.4830 -82.7250 -87;,8940 -86.2150 -86.3460 

-6. 6087 0.9877 3. 2976 8.5399 12.8018 10.1031 14.3726 18.2206 2.6228 
0.0071 0.0071 o. 0069 0.0067 0.0060 0.0066 0.0061 o. 0079 0.0069 

HE4 BR 81 8R 82 KR 82 -KR 83 KR 84 R8 84 R8 85 SR 87 SR 88 NB 93 
-77.9720 -17.4970 -eo. 5894 -79.9847 -82.432t -79.7525 -84.8649 -87.8940 -87.2035 

-23.6795 -15.8006 -14. 5742 -8.9483 -4.2148 -8.4039 -18.1694 -4.6168 -0.3478 -13.0042 
o. 0071 o. 0073 o. 0088 0.1002 0.0079 0.0307 1. 0000 0.0307 o. 0081 0.0603 

HE6 BR 7CJ BR eo KR 80 KR 81 KR 82 R8 82 RB 83 SR 85 SR 86 NB 91 
-76.0747 -75.8822 -77.8910 -77.6700 -80.5894 -76.4190 -79.1600 -81.0490 -84.4<)91 -86.7500 

-20.3236 -10.4200 -13.0732 -5.1365 -3.7975 -0.7237 -13.8349 1.3879 -8.3516 
0.0068 o. 005 8 o. 0061 0.0072 0.0012 0.0070 0.0068 0.0087 0.0070 

L 16 SE 7CJ SE 80 BR 80 BR 81 BR 82 KR 82 KR 83 RB 85 R8 86 ZR 91 
-75. 9208 -77.7530 -75.8822 -77.9720 -77.4970 -80.5894 -7CJ.<;847 -82.7250 -87.8928 



37 RB 87 "1ASS EXCESS -84.5908 + 1- 0.0031 ~EV 

:0********** 
--------------------------------~----------------------------------------------~----------------------------------
INCOMING GAMMA N p 0 T HE3 HF4 ll6 li7 C12 
-------------------------------------------------------------------------------------------------------------------
OUTGOING 

6.1306 10.5922 14.7601 16.3152 16.8425 4.1819 16.6106 17.5835 2. 7362 
0.0901 o. 0068 0.0017 0.0059 0.0051 0.0077 0.0068 o. 0047 0.0059 

GAMMA RB 87 RB 88 SR 88 SR 89 SR 90 y 90 y 91 ZR 93 7.R 94 TC 99 
-82.6500 -87.8940 -86.2150 -85.9560 -86.5020 -86.34.80 -87.1130 -87.2670 -87.3270 

-9.9372 -o. so 84 8.3677 8.5027 9.9474 -3.1355 9.8879 9.3581 -6.1422 
0.0077 o. 0045 0.0068 0.0077 0.0055 0.0051 0.0047 0.0068 0.2000 

N RB 86 RB 87 SR 87 SR 88 SR 89 y 89 y 90 ZR 92 ZR 93 TC 98 
-82.7250 -84. 8649 -87.8940 -86.2150 -87.6783 -86.5020 -88.4617 -87.1130 -86.5200 

-8.6205 -3.1103 3.9061 5.3702 9.2666 -3.4990 7.0426 7.2505 ~3.7701 
o. 0051 o. 0095 0.0901 0.0501 0.0077 0.0059 0.0203 0.0213 0.0041 

p KR 86 KR 87 RB 87 RB 88 RB 89 SR 89 SR 90 y 92 y 93 MD 98 
-83.2593 -80.6980 -82.6.500 -82.3000 -86.2150 -85.9560 -84.8340 -84.2230 -88.1097 

-1.6.2437 -6.3960 -7.7127 -0.1268 5.0986 -9.0870 2•7097 2.0146 -10.1878 
0.0068 o. 0051 o. 0077 0.0901 0.0068 0.0077 0.0071 o. 0203 0.0041 

0 KR 85 KR 86 RB 86 RB 87 RB 88 SR 88 SR 89 y 91 y 92 MO 97 
-81.4830 -83.2593 -82.72 50 -82.6500 -87.8940 -86.2150 -86.3480 -84.8340 -87.5389 I 

I-' 
\Jl 
-;-l 

-17.1081 -9.9863 -10~ 0958 -3.6798 0.2555 -9.2220 1.0497 1.1146 -10.7465 
0.0045 o. 0068 o. 0059 0.0071 0.0045 o. 0068 0.0052 0.0077 o. 0040 

T KR 84 KR 85 R8. 85 RB 86 RB 87 SR 87 SR 88 y 90 y 91 MO 96 
-82.4326 -81.4830 -82.1560 -82.7250 -84.8649 -87.8940 -86.5020 -86.3480 -88.7942 

-21. 7921 -12.1707 -10.7501 -3.1269 -3.8742 -14.4474 0.5223 -c. 9368 -13.8781 
0.0501 0.1000 o. 0068 0.0051 0.0095 0.0901 0.0060 0.0124 0.0252 

HE3 BR 84 BR 85 KR. 85 KR 86 KR 87 RB 87. RB 88 SR 90 SR 91 NB 96 
-17~7300 -78.6800 -81.4830 -83.2593 -80.6980 -82.E:500 -85.9560 -83.6780 -85.6440 

-7.9965 -1.2141 2. 7060 7.6034 11.1937 10.6408 13.2879 13.8478 -0.2315 
0.()163 o. 0501 o. 0045 0.0068 0.0051 0.0077 0.0077 0.0060 0.0044 

HE4 BR 83 BR 84 KR 84 KR 85 KR 86 RB 86 RB 87 SR 89 SR 90 NB 95 
-19.0190 -17.1300 -82.4326 -81.4830 -83.2593 -82.7250 -86.2150 -85.9560 -86.7841 

-24.2170 -16.6206 -14.3106 -9.0684 -4.8064 -7.5052 -17.6082 -3.2357 0.6123 -14.9855 
o. 0071 o. 0071 o. 0069 0.0067 0.0060 0.0066 o. 0071 0.0061 0.0079 0.0069 

HE6 BR 81 BR 82 KR 82 KR 83 KR 84 RB 84 RB 85 SR 87 SR 88 NB 93 
-77.9720 -77.4970 -so. 5894 -79.9847 -82.4326 . -79.75 25 -82.1560 -84.8649 -87.8940 -87.2035 

-22.2832 -13.0218 -13.8932 -6.5 243 -5.9993 -1.3153 -14. 7715 -1.1219 -11.5662 
w 
-.1 

0.0077 o. 0068 o. 0060 0.0163 o. 0501 0.0047 0.0069 0.0901 0.0068 6l 
ll6 SE 81 SE 82 BR 82 BR 83 BR 84 KR 84 KR 85 RB 87 RB 88 ZR 93 

-76.3960 -17.5860 -11.4q7o -79.0190 -77.7300 -82.1t326 -81.4830 -82.6500 -87.1130 
co 
-.1 



38 SR 84 MASS EXCESS -80.6~80 +I- o.oo31 MEV w 

U•********* co 

----------------------------------------------------------------------------------~-~-----------------------------
Ul 
'i 

INCOMING GAMMA N p 0 T HE3 HE4 L16 Ll7 C12 co 

----------------------------------------------------------------------------------------------------------------~--
-I=" 

OUTGOING 
8.4824 4. 4400 11.7239 17.4620 13.9433 ·5.5568 16.1104 21. C193 5.4330 
0.0302 o. 0322 0.0174 0.2000 0.2000 1.0000 0.0117 o. 0601 0.0062 

GAMMA SR 84 SR 85 y 85 y 86 y 87 ZR 87'. ZR 88 NB 90. NB 91 RU 96 
-81.0490 -77.7890 -79.2260 -83.1500 -79.6500 -83.7700 -82.6600 -86.7500 -86• 0710 

-11.7594 -7.08 04 2.2155 5.4665 4. 2519 -6.6347 6.3390 8.8579 -4.6914 
1.0000 o. 1001 0.0322 0.0174 1.0000 0.2000 0.0901 o. 0117 0.0372· 

N SR 83 SR 84 y 84 y 85 y 86 ZR 86 ZR 87 NB 89 NB 90 RU 95 
-76.9500 -74.34 00 -77~7890 -79.2260 -78.0300 -7'1.6500 -eo. 96oo -82. MOO -84.0180 

-a. 7670 -0.1030 6.2579 11.5221 6. 2304 -2.3522 11.0064 15.7505 -1.8770 
1.0000 0.0057 0.0302 0.0061 0.0174 o. 2000 0.0063 0.0055 0.0213 

p RB 83 RB 84 SR 84 SR 85 SR 86 y 86 y 87 ZR 89 ZR 90 TC 95 
-79. 1600 . -79.7525 -81.0490 .,-84.4991 -79.2260 ~83.15oo -84.8450 -88.7702 -86.0500 

-17.3549 -6.5425 -9.5349 2.2250 -1.0536 -12.123.2 4.0845 5.9784 -9.6279 
0.0302 1.0000 1. 0000 0.0302 0.0322 0.0174 1.0000 o. 0063 0.0079 

0 RB 82 RB 83 SR 83 SR 84 SR 85 y 85 y 86 ZR 88 ZR 89 TC 94 
-76.4190 -79.1600 -76.9500 -81 •. 0490 -77.7890 -79.2260 -83.7700 -84.8450 -84.1460 I 

1-' 
\J1 
co 
I 

-20.1579 -11.0975 -12.2790 -5.5020 -6.3166 ,-15.-3742 -1•8495 3.0894 -11.9889 
0.1001 0.0302 1o 0000 1.0000 0.1001 0.0322 0.2000 1.0000 0.0194 

T R8 81 RB 82 SR 82 SR 83 SR 84 y 84 y 85 ZR 87 ZR 88 TC •n 
-75.4300 -76.4190 -76.0200 -76.9500 -74.3400 -77.7890 -79.6500 -83.7700 -83.5990 

-17.8993 -6.9085 -11.8613 .,.3.2734 -0.8669 -12.0956 lo6691 3.6110 -8.7843 
o. 1001 o. 006 0 o. 0302 1.0000 0.0057 0.0302 0.2000 o.oo8o 0.0135 

. HE3 KR 81 KR 82 RB 82 RB 83 RB 84 SR 84 SR 85 y 87 y. 88 MO 93 
-77.6700 -!10.5894 -76.4190 -79'.1600 -79.7525 -81•0490 -83.1500 -84.2730 -86.7850 

-5.1717 2.6787 -o. 3438 6.4922 11.0472 8 • .8186 10.2517 i4.9946 3.7416 
o. 0071 0.1001 (). 10 01 0.0302 1.0000 1.0000 0.0174 0.2000 0.0049 

HE4 KR 80 KR e1 RB 81 RB 82 RB 83 SR 8 3 SR 84 y 86 y 87 MO 92 
-77.8910 -17.6700 -75.4300 ..:.76.4190 -79.1600 -76.9500 -79.2260 -83.1500 -86.8043 

-24.0932 -15.7098 -12.3003 -7.8562 -19.7914 -9.8078 -5.5399 -18.0632 
0.0074 0.0081 MASS 0.6000 o. 1001 MASS 1.0000 0.1002 0.0325 0.0141 

HE6 KR 78 KR 79 RB 79 RB 80 RB 81 SR 81 SR 82 y 84 y 85 MO 90 
-74.1430 -74.4550 UNKNOWN -72.8000 -75.4300 UNKNOWN -76.0200 -74.3400 -77.7890 -80.1730 

-21.2794 -10.5803 -12.9824 -3.6995 -2.1064 -4.3651 -15.8826 1.2299 -12 .• 0664 
o. 0071 o. 0050 o. 0071 o.oon 0.1001 0.1001 ' 0~0302 0.0303 0.0117 

ll6 BR 78 BR 79 KR 79 KR 80 KR 81 RB 81 RB 82 SR 84 SR 85 NB 90 
-73.4470 -76.074 7 -74.45 50 -77.8910 -77.6700 -75.4300 -76.4190 -81.0490 -82.6600 



38 SR 86 MASS EXCESS -84.4991 +I- 0.0048 MEV 
*********** 
----------------------------------------------------·-----·-------~---~:------------~--------------------------.--
IN COM lNG GAMMA N p 0 T HE3 HE4 LI6 LI7 C12 
-------------------------------------------------~--~-~---------------------------------~-~------------------------
OUTGOING 

8.4372 5. 9399 12.9098 18.1292 15.2772 6.f95<j 16.0443 17.6117 3.7224 
o. 0051l o. 2001 0.0085 o. 0066 0.0069 0.0062 0.0111 0.0068 0.0063 

GAMMA SR 86 SR 87 y 87 y 8'8 y R9 ZR 89 ZR 90 NB 92 NB 93 RU 98 
-84.8649 -83.15 00 -84.2130 -87.6783 -84.8450 -88.7702 -86.4550 -'87. 2035 -88.2215 

-11.5215 -6.0555 3~1154 6.6524 6.no8 -5.3008 8.2679 8.7918 -6.5305 
0.0304 o. 0177 0.2001 0~0085 1.0000 . 0.0069 0.0602 0.0111 1;.4100 

N SR 85 SR 86 y 86 y 87 y 88 ZR 88 ZR 89 NB 91 NB 92 RU 97 
-81.0490 -79.2260 -83.1500 -84.2730 -83.7700 -84.8450 -86.7500 -86.4550 -86.0400 

-9.6321 -c. '1916 6.2127 11~0559 7 .• 4163 -l.t850 10.1931 11.5809 -4.5481 
0.0069 0.0085 0.0058 0.0077 0.0085 o. 0066 0.0069 0.0059 1.0000 

p RB 85 RB 86 SR 86 SR 87 SR 88 y 88 y 89 ZR 91 ZR 92 TC 97 
-82. 1560 -82.1250 -84.8649 -87.8940 -84.27 30 -87.6783 -87.8928 . ~88.4617 -87.2400 

-17.8825 -7.4076 -9. 2970 2.1798 0.4463 -10.9373 5.·223f 5.1651 -11.7750 
0.0064 o. 006 9 o. 0304 0.0058 0.2001 0.0085 0.0063 o. 0069 0•0502 

D RB 84 RB 85 SR 85 SR 86 SR. 87 y 87 y 88 ZR 90 ZR 91 TC 96 
-79.7525 -82.1560 -81.0490 -84.8649 -83.1500 -84.2730- -88.7702 -87.8928 -B5.Rt'>OO I 

I-' 
VI 

'P 
-20.2890 '-11.6251 -11.5221 -5.2641 -5.2917 -13.8743 -0.5156 4.2285 -13.3990 

1.0000 0.0064 o. 0061 0.0304 0.0177 o. 2001 - 0.0070 0.0063 0.0215 
T RB 83 RB 84 SR 8_4 SR 85 SR 86 y 86 y 87 ZR 89 ZR 90 TC 95 

-79.1600 -79.752 5 -eo. 63 80 -81.0490 -79.2260 -83.1500 -84.8450 -88.7702 -86.0500 

-19.4457 -8.'1264 -12.38 89 -4.1385 -1.7555 -12.1408 2.3363 1. 978-9 -11.7215 
0.0065 o. 005 8 o. 0064 0.0069 0.0085 0.0058 0.0067 0.0063 0.0057 

HE3 KR 83 KR 84 RB 84 RB 85 RB 86 SR 86 SR 87 y 89 y 90 MO 95 
-79.9847 -82~43U -79. 75 25 -82.1560 -82.7250 -84.8649 -87.6783 -86.5020 -87.7089 

-6.3344 1.1323 -o. 4749 5.9646 10.1821 <J·.0565 11.4376 15.6618 1.4827 
0.0067 0.0065 1. 0000 0.0065 0.0069 o.o3o4 o.oo86 0.0067 0.0055 

HE4 KR 82 KR 83 RB 83 RB 84 RB 85 SR 85 SR BE: , y 88 y 89 MO 94 
-80.5894 -7Cl.9847 -7Cl.l600 -79.7525 -82.1560 -81.0490 ·-84.2730 -87.6783 -88.4065 

-24.2063 -16.3559 -19.3783 -12.5424 -7.9873 -10.2160 -19.0345 -8.782'1 -4.0400 -15.2930 
0.0087 0.1002 o. 1002 0.0306 1. 0000 1.0000 0.0073 0.0181 0.2001 0.0070 

HE6 KR 80 KR 81 RB 81 RB 82 RB 83 SR 83 SR 84 y 86 y 87 MO 92 
-77.8910 -17.6700 -75.4300 -76.4190 -79.1600 -76.Cl500 -80.6380 -79.2260 -83.1500 -86.8043 

-22.7053 -12.5441 -13. 62 85 -4.8622 -3.6528 -4.4962 -16.4102 1.1847 -12.1_325 w 
CX> 

0.0060 o. 0070' o. 1001 0.0068 0.0066 1.0000 0.0065 0.0060 o.0111 ((.l 

lt6 BR 80 BR 81 KR 81 KR 82 KR 83 RB 83 RB 84 SR 86 SR 87 NB 92 "l 

-75.8822 -77.972 0 -77.6700 -80.5894 -79.9847 -7'1.1600 -79.7525 -84.8649 -86.4550 co 
0\ 



38 SR 87 MASS E )(CESS -84.8649 +/- 0.0033 MEV w 
*********** co 

-------------------~------------------------------------------------~------------------------------~---------------
Ul 
'i 

IN COM lNG GAMMA N p D T HE3 HE4 ll6 L17 .. Cl2 co 
------------~---------------------------------------------------------------------------------------------------~--

-.J 

OUTGOING 
11.1005 6. 6971 15.9493 16.5871 18.8366 5.4527 16.4270 Hi. 3884 2.7541 
o. 0068 o. 0077 0.0056 0.0052 0.0051 0.0058 0.0058 0.0144 0.0052 

GAMMA SR 87 SR 88 y 88 y 89 y 90 ZR 90 ZR 91 NB 93 N8 94 RU 99 
-87.8940 -84.2730 -87.6783 -86.5020 -88.7702 -87.8928 -87.2035 -86.3460 -87.6190 

.,-8.4372 -2.4973 4.4726 9.6919 6. 8400. -1.7414 7. 6071 9.1745 -4.7148 
0.0058 o. 20.0(' o.-oo77 0.0056 0.0060 0.0051 0.0106 0.0058 0.0053 

N SR 86 SR 87 y 87 y 88 y 89 ZR 89 ZR 90 NB 92 NB 93 RU 98 
-84.4991 -83. 1500 -84.2730 -87.6783 -84.8450 -88.7702 -86.4550 -87.2035 -88.2215 

-9.4289 0.5084 8.8760 9.0111 10.45 58 -3.2271 10.3962 <;.8664 -5.6339 
o. 0077 0.0045 0.0068 0.0077 0.0056 0.0052 0.0048 0.0069 0.2000 

p RB 86 RB 87 SR 87 SR 88 SR 89 y 89 y 90 ZR ·92 ZR 93 TC 98 
-82.7250 -84.5908 -87.8940 -86.2150 -87.6783 -86.5020 -8!1.4617 -87.1130 -!16.5200 

-15.8448 -7.2044 -6.2127 4.8431 1. 2035 -7.8978 3.9804 5.3682 -1 o. 7608. 
0.0060 0.0077 o. 0058 0.0069 0.0077 0.0056 0.0059 0.0048 1.0000 

D RB 85 RB 86 SR 86 SR 87 SR 88 y 88 y 89 ZR 91 7:R 92 TC 97 
-82.1560 -82.7250 -84.4991 -87.8940 -84.27 30 -87.6783 -87.8928 -88.4617 -.87.2400 I 

~ 
0 
I 

-20. 0623 -<;.5874 -11. 47 69 -2.1798 -:1.7335 -13.1171 3.0438 2.9853 -13.9548 
0.0054 Oo 006C o. 0302 0.0058 o. 2000 0.0078 0.0052 0.0059 . o.n5o1 

T RB 84 RB 85 SR 85 SR 86 SR 87 y 87 y 88 ZR 90 ZR 91 TC 96 
~79.7525 - 82.1560 -81.0490 • -84.4991 -83.1500 -84.2730 -88.7702 -87. 89?.8 -85.8600 

-17.3636 -10.2418 -10.3512 -3.9353 -0.2555 -9.477': Q.7942 ·lo45'H -11.0020 
0.0047 0.0069 o. 0060 0.0077 0.0045 0.0069 0.0053 0.0078 0.0041 

HE3 KR 84 . KR. 85 RB 85 R8 86 RB 87 SR 87 SR 88 y 90 y 91 MO 96 
-82.4326 -81.4830 -82.1560 -82.7250 -84.5908 -87.8940 -86.5020 -86.3480 -88.7942 

-7.3049 3.2144 -o. 24 82 8.0023 10.3853 12.1408 14.4771 14.1197 0.4193 
0.0055 0.0047 o. 0054 0.0060 0.0078 0.0058 0.0057 0.0053 0.0045 

HE4 KR 83 KR 84 R8 84 RB 85 R8 86 SR 86 SR 87 y 89 y 90 MO 95 
-7<;. 9847 -82.4326 -79.7525 -82.1560 -82.7250 -84.4991 -87.6783 -86.5020 -87.7089 

-24.7931 -13. 8023 -18.7551 -10.1672 -7.7606 -6.8938 "'-18.98CJ3 -5.2247 -3.2828 -15.6781 
0.1001 0.0070 o. 0304 1.0000 0.0067 0.0064 0.0304 0.2001 . o. 0088 o. 0140 

HE6 KR 81 KR 82 R8 82 R8 83 R8 84 SR 84 SR 85 y 87 y 88 MO 93 
-77.6700 -eo. 5894 -76.4190 -79.1600 -79.7525 -80.6380 -81.0490 -83•1500 -84.2730 -86.7850 

-20.9813 -13.3849 -11.0749 -5.8327 -1.5707 -4.2695 -14.3725 3. 8480 -11.7498 
0.0061 0.0061 0.0058 0~0056 o •. oo48 0.0055 0.0061 0.0070 0.0058 

L(6 BR 81 8R 82 KR 82 KR 83 KR 84 RB 84 RB 85 SR 87 SR 88 N8 93 
-77.9720 -77.4970 -80.5894 -79.9847 -82.4326 -79.7525 -82.1560 -87.8940 -87.2035 



-
3e SR 88 MASS EXCESS -87.8940 +I- 0.0060 MEV ,. .......... 

-------------------------------------------------------------------------------------------------------------------
INCOMING GAMMA N p 0 T HE3 HE4 Ll6 LI7 Cl2 
-------------------------------------------------------------------------------------------------------------------
OUTGOING 

6. 3924 7. 0733 11.7439 13.4039 14.9301 2. 9925 12.5404 13.7974 1.3247 
0.0092 o. 0075 0.0072 0.0092 o. 0077 0.006<; 0.0153 c. 0068 0.0077 

GAMMA SR 88 SR 89 y 89 y 90 y 91 ZR 91 ZR 92 NB 94 NB 95 RU 100 
-86.2150 -87.6783 -86.5020 -86.3480 ~87 .8928 -88.4617 -86.3460 -86.7841 -89.2187 

-11.1005 -4.4035 4.8488 5.4865 7.7361 -5.6479 5.3265 5.2879 -8.3464 
0.0068 o. 0092 0.0075 0.0072 0.0072 o. 0071 0.0077 0.0153 0.0072 

N SR 87 SR 88 y 88 y 89 y 90 ZR 90 ZR 91 NB 93 . NB 94 RU 99 
-84. 8649 -84. 2730 -87.6783 -86.5020 -as .• 1102 -'87.8928 -87.2035 -86.3460 -87.6190 

-10.5922 -4.4615 4.1679 5. 7230 6. 2503 -6.4102 6.0184 6.9913 -7.8560 
0.0068 0.0902 0.0092 0.0078 0.0072 0.0092 0.0086 0.0070 0.0078 

p RB 87 RB 88 SR 88 SR 89 SR 90 y 90 y 91 ZR 93 ZR 94 TC 99 
-84. 5908 -82.6500 -86.2150 -85.9560 -86.5020 -86.3480 -87.1130 -87.2670 -87.3270 

-18.3049 -8.3677 -a. 87 60 0.1350 1.5797 -12.1032 1.5202 0.9904 -14.5099 
0.0092 0.0068 o. 0068 0.0092 0.0075 o. 0072 0.0069 o. 0086 0.2001 

D RB 86 RB 87 SR 87 SR 88 SR 89 y 89 y 90 ZR 92 ZR 93 TC 98 
-82.7250 -e4.5<i08 -84.8649 -86.2150 -87.6783 -86.5020 -88.4617 -87.1130 -86.5200 I 

~ 
'I' 

-20.6879 -12.0475 -11. 05 59 -4.8431 -3.6396 -12.7409 -0.8627 o. 5251 -15.6 039 
0.0078 0.0092 o. 0077 0.0069 0.0092 0.0075 0.0078 0.006<J 1.0000 

T RB 85 RB 86 SR 86 SR 87 SR 88 y 88 y 89 ZR 91 ZR 92 TC 97 
-82.1560 -82.7250 -84.4991 -84.8649 -8 4. 27 30 -87.6783 -87.8928 -88.4617 -87.2400 

-21.3423 -ll.4946 -12.8113 -5.0986 -5.2254 -14.1856 -2.3889 -3.0840 -15.2864 
o.ooas 0.0072 o. 0092 0.0068 0.0902 0.0092 0.0093 0.0209 0.0066 

HE3 KR 85 . KR 86 RB 86 RB 87 RB 88 SR 88 SR B<J y •n y 92 MO 97 
-et.4a3o -83.2593 -82.72 50 -84.5908 -82.6500 -86.2150 -86.3480 -84.8340 -87.5389 

-7.8861 -o. 7643 -o. a1 38 5.5422 9.2220 9.4775 10.2717 1 o. 9366 -1.5245 
0.0069 o. 0085 o. 0078 0.0092 0.0068 0.0069 0.0073 0.0093 0.0065 

HE4 KR 84 KR 85 RB 85 RB 86 RB 87 SR 87 SR 88 y 90 y 91 MO 96 
-82.4326 - et .4830 -82.1560 -82.7250 -84.5908 -84.8649 -86.5020 -86.3480 -88.7942 

-24.9028 -17.4361 -19.0432 -12.6038 -8.3862 -9.5119 -18.5683 -7.1308 -2.<J066 -17.0857 
0.0086 o.co84 1. 0000 0.0084 0.0088 0.0309 0.0087 0.0101 o. 0086 .0.0077 

HE6 KR 82 KR 83 RB 83 RB 84 RB 85 SR 85 SR 86 y 88 y 89 MO 94 
-80.5894 -79.984 7 -79.1600 -79.7525 -82.1560 -81.0490 -84.4991 -84.2730 -87.6783 -88.4065 

-24.4854 -14.8920 -14.7087 -6.4139 -5.5494 -4.8951 -16.8326 -0.8601 -15.6364 w 
co 

0.0079 o. 0171 o. 0075 0.0069 0.0086 0 .. 0079 0.0093 0.0093 0.0153 m 
ll6 BR 82 BR 83 KR 83 KR 84 KR 85 RB 85 RB Bl: SR 88 SR 89 NB 94 'i 

-77.4970 -79.0190 -79.9847 -82.4326 -81.4830 -82.1560 -82.7250 -86.2150 -86.3460 co 
co 



3Ci y A<J MASS EXCESS :-87.6783 +/.- 0.0045 MEV LV 

*********** 
\() 

-------------------------------------~---·----------------------~--;-~---------·-·------------------------.--------
t-<: 

INCOMING GAMMA N p 0 f. HE3 HE4'. Ll6 U7 C12 <Xl 
\() 

-------------------------------------------------------------------------------------------------------------------
OUTGOING 

6. 8<151 a. 38 09 13.3504 15.73.34 13. 7080 lo<,l5CO 14.1190 16.0232 -o.z'a53 
0.0060 o. 0060 0.0066· 0.0056 0.0110 0.0065 0.0055 0.0053 ·o.o1a6 

GAMMA y 89 y 90 ZR 90 ZR 91' ZR 92 NB qz NB 93 MO 95, MO q6' RH 101 
-86.5020 -ea. 1102 -87 .8<128 -88.4617 "-86.4550 -87.203~. ·-87.7089 -a e. 7<J42 -87.3<!30 

-11.4767 -3. 6157 6.1564 7.0<J3,0 5.9316 -6.8700 6.7452 6.8665 -10.1707 
0.0083 o •. oo67 0.0060 0.0066 0.0602 o.o11o 0.0054 0.0055 · d.o2l5 

N y 88 ' y 89 ZR a.q ZR 90 ZR 91 NB <J1 NB qz MO <J4 MO. '95 RH 100 
-84.2730 -84.8450 -88.7702 -87.8<128 -86.7500 -86.4550 -88.4065 -87.7089 -85.51<JO 

-7.0733 -c. 6808 4.6706 6.3307 7.8569 -4.0808 5. 46 71, 6.7241 -5.1486 
0.0075 0.0083 0.0060 o. 0083 0.0066 0.0056 0.0147 0.0('156 .0.0066 

p SR .. 88. SR 89 y 89 y ;90' y 91 ZR 91 ZR 92 NB <14 N8 95 RU 100 
-87.8<!40 -8·6.2150 -86.5020 -86.348.0 -a1 .aq 2a -88.4617 -86.3460 -86.784;1 -89.2187 

-15 .• 9493 -4.8488 -9,;2522 o. 6377 2.8873 -10.4967 0.4777 0.4391 -p.l952 
0.0056 Oo0075 o. 0083 o.oo60 0.0060 0;,01)66 0.0066 ·0.0147 0.0060 

D SR 87 SR 88 y 88 y 89 y 90 ZR 90 ZR 9l NB 93. NB 94 RU 99 
-84.8649 -87.8940 -84,; 2730 -86. 5020 -88.7702 -87.8928 -87.2035 -86.3460 -87.61<!0 ' b--

[\) 
I 

-18.1291 -9.691,9 -12.18.93 -5.2193 :-2.8519 -11.4333 -2.0848 -o. 5174 -14.4067 
o.oQ66 o. 00,56 o. 2001 0.0083 0.0067 0.0060 0.0110 0.0066 0.0061 

T SR 86' SR_87 v 87 v '88 y 8<! ZR 89 ZR 90 NB 92 NB . 93 . RU 98 
-84.4991 -84.8649 -83.1500 -84.2730 -84.8450 -88.770'2 -86.4550 -87.2035 -8_8.2215 

-19.8846 -<;. <l474 -10.4557 -1.5797 -1.4447 -13.6829 -0.0595 -0.5893 -:-16.08<)6 
0.0083 o. 0055 o. 0056 o.oo75 0.0083 0.0060 0.0057 0 •. OiH6 '0.2001 

HE3 RB 86 R.8 87. SR 87 SR 88 SR 89 y ,89 y 90 ZR 92 ZR. <J3 T.C 98. 
-82.7250 -84.5908 -84. 864<l -87 .8<140 -86.2150 -86.5020 -88.4617 -87.1130 -86.5200 

·' 

-7.9470 o. 6934 1. 68 50 7.8978 12.7409 9.1013 11 .• 8782 1,3.2660 -2.8630 
0.0067 0.0083 o. 0066 0.0056 0.0075 0.0083 0.0067 0.0057 1.0000 

HE4 RB 85 RB 86 SR 86 SR,87 SR 88 y 88 y 89. . ZR 91 lit 92 TC 97 
-82;1560 -82.7250 -84.4991 -84.8649 -87.89;40 -84.2'730 -87.8928 -88.4617 -87.2400 

-26.1165 -17.4526 -17.3495 ..,.11.0,916 -5.8274 ,-11.1.192 -1CJ.7017 -6.3431 -1.5990 -19.2265 
1.0000 o. 0074 o.oon 0.0306 0.0077 0.0180 o. 2001 0.0079 0.0073 .o.o21a 

HE6 RB 83 RB 84 SR 84 SR 85 SR 86 y 86 v, 87 Z.R 89 ZR CJ.O TC 95 
-79.1600 -7.9• 7525 -so. 63BO -81 •. 0490 -84.4991 -79.2260 -83.1500 -84.8450 -a a. 1102 -86.0500 

-21.78.20 -11.2l:27 -14.72 52 -6.4748 -4.0917 -2.3363 -14.4170 -0.3574 -14 .• 0578 
0.0064 o. 005 7 o. 0063 .. 0.0068 o. 0084 0.0067 0.0057 a·. 0062 0.0055 

l 16 · KR 83 KR 84 RB 84. RB 85 RB 86 SR 86 SR 87 y 89 v 9o · ·- MO 95 
-7<!.9847 -82.4326 :-79.75 25 -82.1.560 -82.7250 -84.4q91 -84.8649 -86.5020 -87.7089 

- - - -



40 ZR 90 MASS E liCESS :-88.7702 +I- 0.0039 MEV 
********"'** \'._ 

. . . -------------------------------------------------------------------------------------------------------------------
INCOMING GAMMA N p 0 T HE3 HE4 LI6 LI7 C12 
-------------------------------------------------------------------------------------------------------------------
OUTGOING 

7.1940 5. 26 88 10.82()7 13>3833 12.9461 2. 06ll 11.1782 13.3771 -0.8472 
0.0062 O. 06 01. 0.0107 0.0061 O. Ol36 0.0048 o.oso2 1.0000 0.0107 

GAMMA ZR .90 ZR 91 N8 91 NB 92 NB 93 MO 93 MO 9't TC .96 TC 97 PO 102 
-87.892 8 -86.7500 -86.4550 -87.2035 -86.7850 -:-:88.~065 -85.8600 -87.2400 -87.9230 

-11.9966 -6. 8926 3.0443 4. 5633 4. 8940 -'7.6319 3.2968 3.9257 -11.4376 
0.0063 o. 0117 0.0601 ('1.0107 0.0051 0.0136 0.0214 0.0502 0.0233 

N ZR 89 ZR·90 NB 90 NB 91 N8 92 MO . 92 MO 93 TC 95 TC . 96 PO 101 
-84. 8450 -82.6600 -86.7500 -86.4550 -86.8043 -86.7850 -86.0500 -85.8600 -85.4040 

·-a. 3809 -1.4857 4.9695 7.3525 5. 3272 -6.430CJ 5.7381 7. 6423 '78.6662 
0.0060 0.0056 0.0062 0.0051 0.0107 o.oo6l ,0.0050 0.0048 0.0184 

p y 89 y 90 ZR 90 ZR 91 ZR 92 NB 92 N8 93 MO 95 MO 96 RH 101 
-87•6783 -86.5020 -87.8928 -88.4617 -86.4550 -87.2035 - 8r. 7089 -88.7942 -a7.3<no 

-17;6331 -6.1564 -,9.7721 0.9366 '-0.2248 -13.0264 0.5888 0.7101 -16.3271 
0.0080 o. 0060 o. 0063 0.0062 0.0601 0.0107 O.OO't9 . 0.0050 ·.0.0214 

0 y 88 y 89 ZR .89 ZR 90 ZR 91 NB 91 NB 92 MO 94 MO 95 RH, 100. 
-84.2730 -87.6783 -84.8450 -87.8928 -86.7500 -86,.4550 -88.4065 -87.7089 -85.5790 

-20. 5701 -n. 3757 -12.6612 -5.7392 :-6.1288 -14.5454 ' -2.8467 -c. 4063 -18.2011 
0.2000 o. coso 1. 0000 o.oQ63 0.0117 0.0601 o.o136 o. 00.49 0.0204 

T y 87 y 88 ZR 88 ZR 89 ZR 90. NB 90 NB 91 MO . 93 MO 94 RH 99 
-83.1500 -84. 27'30 -8~. 7700 ·-84.8450 -82.6600 -86.7500 -86.7850 -88.4065 -85.5190 

-lB. 8366 --7.7361 -12.1395 -2;;8873 -2.2496 -13~3840 -2.4096 -2.4482 -16.0825 
0.0051 0.0072 o. 0080 0.0060 0.0056 Oe0062 0.0062 o. 0146 0.005'6 

liE3 SR 87 SR 88 y 88 y 89 y 90 lR 90 ZR · 91, NB· 93 NB 94 RU 99 
-84.8649 -87.8940 -84.2730 -8?~6783 -86.5020 -87. 892'8 -87.2035 -86.3460 -87.6190 

-6;6958 1. 7414 -o. 75 60 •.6.2140 11.4333 8.58,14 .9.34.85 . 10.9159 -2.9734 
O.OQ62 o. 0051 o. 2000 0.0080 0.0060 0.0064 0.0108 o;oo62 o.oos·7 

HE4 SR 86 SR 87 y .. 87 y 88 y, 89 ZR 89 ZR q(J NB 92 NB 93 RU 98 
-.84.4991 -84.8649 -83.1500 -84.2730 -87.6783 -84.8450 -86.4~50 -87.2035 -88.2215 

-:-:25.7304 -17.2480 -21.29 04 -14.0065 -8.2684 -ll. 7871 -20.1736 -9.6200 -4.7111 -20.2974 
0.0067 0.0305 o. 0325 0.0179 0.2001 0.2001 1.0000 0.0124 0. C603 0~0075 

HE6 SR. 84 SR 85 v 85' y 86 y 87 ZR 87 ZR 88 NB 90 NB 91 RU. · .96 
-80.6380 -81.0490 -77.7890 -79.2260 -83.1500 . -79.6500 -83.7700 -82.66'00 -86.7500 -86.0110 

-23.1061 -12.6312 -14.52 06 -5.2236 -3.0437 -4.7773 -16.1608 ~0.0585 -16.9986 
0.0059 o.c064 o. 0303 0.0063 0.0052 0.2000 o.co8t 0.0064 0.0502 

l 16 R8 84 RB 85 SR 85 SR 86 SR 87 y 87 y 88 ZR ~0 ZR 91 TC 96 
-79.7525 -82.1560 . ' -81.0490 -84.4991 .· -84.8649 -83.1500 -84.2730 -87. 8928 -85.8600 

-, 
I 

I 

~ 
w 

I 

-!=" 
0 

t'J 
'i 

'8 



40 ZR 91. MASS EXCESS -87.8928 +I- 0.0048 f'IEV + 
*********** 0 

-------~----------------------------------------------~---------~-------------------------------------~------------
t<l 
'i 

INCOMING GAMMA N p 0 T HE3 HE4 ll6 ll7 C12 \0 

-~-----------------------------------------·---------------------------------------------------~-------------------~ 
I-' 

OUTGOING 
8.6403 5. 851.2 12.4466 13.4031 15.4450 2.2409 13.4356 13.5345 -0.4328 
o. 005 8 0• 011.1 0 .• 0067 0.0148 o. 00 55 0.0057 .1. 00.00 0.2001 0.0206 

GAMMA ZR 91 ZR 92 NB 92. NB 93 NB 94 MO 94 MO 95 TC 97. TC 98 PO 103 
-88.4617 -86.4550 -87.2035 -86.3460 -88.4065 ·-87. 7089 -87.2400 -86.5200 -87.4600 

-7.1940 -1.9253 3.6267 6.1892 5. 75 21 -5.1330 3.9842 6.1831 -8.0412 
0.0062 o. 06 02 0.0111 0.0067 o.ol3<} 0.0055 0.0502 1.0000 · o.o1i1 

N ZR .90 ZR 91 NB 91 NB 92 NB 93 MO 93 MO 94 TC 96 TC. <n PO 102 
-88.1702 -86.7500 -86.4550 -87.2035 -86.7850 -88.4065 -85 .• 8600 -87.2400 -87 •. 9230 

-8.6798 -0.'7624. 6.4158 6.8812 6.95 30 -6.4110 7.7008 7.2644 -8.4078 
0.0062 o. 0085 o.oo:;8 0.0077 0.0067 0.0148 .0.0055 0.0056 0.0093 

p y 90 y 91 ZR 91 ZR 92 ZR 93 N8 93 N8 .94 MO 96 MO 97 RH .1 02 
-.86. 5020 -86.3480 -88•4617 -87.1130 -87.2035 -86.3460 -88.7942 -87.5389 -86.1740 

-13.3504 -.6. 4553 -4.96 95 2. 3829 0.3576 -11.4005 0.7686 . 2. 672 8 -13.6~57 
0.0066 0.0063 0.0062 0.0058 0.0111 0.0067 0.0058 :0.0055 0.0186 

D y. 89 y 90 ZR 90 ZR 91 . ZR 92 N8 92 N8 93. MO 95 MO 96 RH 101 
-87.6783 -96.5020 -88.7702 -88.4617 -86.4550 -87.2035 -87.7089 -89.7942 -87.3930 I 

b-, 
f' 

-18.5697 -7.0930 -10.7088 -0.9366 -:1.1614 -13.9630 -0.3478 -0.2265 -17.2637 
o. 0085 0.0066 o. 0069 0.0062 0.0602 o. Olll 0.0056 0.0058 0.0215 

T y 88 y 89 ZR 8.9 ZR 90 ZR 91 N8 91 NB 92 MO 94 MO 95 RH 100 
-84.2130 -87.6783 -84.8450 -88.1702 -86.7500 -86.4550 -88.4065 -87.7089 -85.5790 

-14.9301 -e. ~377 -7. 8568 -3 •. 1862 -1.5262 -11.9371 -2.3897 -1.1327 -13.6054 
0.0077 o. COBS o. 0066 0.0063 0.0085 o.oo5a 0.0148 o.od58 0.0068 

HE3 SR 88 SR 89 y 89 y 90 '( 91 ZR 91 iR 92 NB 94 NB 95 RU 100 
-87.8940 -86.2150 -87.6783 -86.5020 -86.3480 -88.4617 -86.3460 -86.7841 -89.2187 

- 5•4527 5.647<; 1. 2444 10.4967 11.1344 13.3840 10.<1744 10.9358 -2.6985 
0.0058 0.0077 0.0085 0.0066 0.0063 0.0062 0.0068 o. 014 8 0.0063 

HE4 SR 87 SR 88 y 88 y 89 y 90 ZR 90 ZR 91 NB 93 NB i:J4 RU 99 
-84. 8649 -87.8940 -84. 2730 -87.6783 -86.5020 -88.7702 -87.2035 -86.3460 -87.6190 

-24.4420 -12.9205 -18. <;760 -9.2051 -6. 26 81 -6.7897 -18.2212 -4.6526 -4.1287 -19.4510 
0.0306 c. 0079 o. 01 81 0.2001 0.0094 1.0000 o.ooao 0.0603 0.0118 1.4100 

HE6 SR 85 SR 86 y 86 y 87 y 88 ZR 88 ZR 89 NB 91 NB 92 RU 97 
-81.0490 -84.4991 -79.2260 -83.1500 -84.2730 -83.7700 -84.8450 -86.7500 -86.4550 -86.0400 

-1<1.8252 -11.1848 -10.1931 -3.9804 o. 8628 -2.7769 -11.8781 1.3878 -14.7412 
o. 0070 0.0086 o. 0069 0.0059 0.0078 0.0086 o. 0067 0.0060 1.0000 

ll6 RB 85 RB 86 SR 86 SR 87 SR 88 y 88 y 89 ZR 91 ZR 92 TC 97 
-82.1560 -82.1250 -84.4991 -84.8649 -87.8940 -84.27'30 -87.6783 -88.4617 -87.2400 

- _, 



40 ZR 92 MASS EXCESS -88.4617 +/-. 0.0033 MEV 
*********** 
------------------------------------------------~------------------------------------------------------------------
IN COM lNG GAMMA N p D T HE3 HE4 li6 ll7 C12 
----------------------------------------------------------~--------------------------------------------------------
OUTGOING 

6. 7227 6. 03 08 ll.0202 13.2723 14.1785 2.7572 12.1467 13.7726 0.9493 
o. oo6 e o. 0057 0.0144 0.0045 0.0045 0.0042 0.2000 0.0061 0.0115 

GAMMA ZR 92 ZR 93 NB 93 NB 94 NB 95 MO 95 MO 96 TC 98 TC 99 PO 104 
- 87.113C -87.2035 -86.3460 -86.7841 -137.7089 -88.7942 -86.5200 -87.327C -89.4ll0 

-e. 6403 -2.7892 3.8063 4. 7628 6.8047 -6.3995 4.7953 4.8942 -9.0731 
0.0058 o. 0105 0.0057 0.0144 0.0043 0.0045 1.0000 0.2000 0.0203 

N ZR 91 ZR 92 NB 92 NB 93 NB 94 MO 94 MO 95 Tc 97 TC 98 PO 103 
-87.8928 -86.4550 -87.2035 -86.3460 -88.4065 -87.7089 -87.2400 -86.5200 -87.4600 

-9.4027 -2.8453 4.4982 6.4663 5.5266 -6.5418 5.8766 7.2663 -7.7363 
0.0017 o. 0203 0.0068 o. 0047 0.0144 0.0045 0_.0044 o. 0044 0.0056 

p y 91 y 92 ZR 92 ZR 93 ZR 94 NB 94 NB 95 MO 91 MO 98 RH 103 
-86. 3480 -84. 8340 -87.1130 -87.2670 -86.3460 -86.7841 -87.5389 ·-88.1097 -88.0144 

-15.0956 -7.1782 -6.4158 o. 4653 0.5372 -12.8269 1.2850 o. 8486 -14.8236 
0.0052 o. 0077 o. 0058 0.0069 0.0057 0.0144 0.0043 0.0044 0.0087 

D y 90 y 91 ZR 91 ZR 92 ZR 93 NB 93 NB 94 MO 96 MO 97 RH 102 
-86.5020 -86.3480 -87.8928 -87.1130 -87.2035 -86.3460 -88.7942 -87.5389 -86.7740 I 

~ 
\Jl 
I 

-15.7333 -8.8382 -7.3525 -2.3829 -2.02 53 -13.7834 -1.6143 0,;2899 -16.0187 
0.0056 0.0052 o. 0051 0.0058 0.0105 0.0058 0.0046 0.0043 0.0183 

T y 89 y 90 ZR 90 ZR 91 ZR 92 NB 92 NB 93 MO 95 MO 96 RH 101 
-87.6783 -86.5020 -88.7702 -87.8928 -86.4550 -87._2035 -87.7089 -8fl. 7942 -87.3930 

- 17. 1780 -9.3656 -9.6020 -3.9091 -3.6091 -13.8553 -2•5205 -2.8417 -15.4398 
0.0077 o. 0060 o. 0052 0.0077 0.0203 0.0069 0.0047 0.0252 0.0045 

HE3 SR 89 SR 90 y 90 v . 91 v 92. ZR 92 ZR 93 N8 95 NB 96 RU 101 
-86.2150 -85.9560 -86.5020 -86.3480 -84.8340 -87.1130 -86.7,841 -85.6440 -87.9532 

-2.9924 3.4000 4. 0808 8.7515 1o. 4115 11.9317 9.5480 10.8049 -1.6677 
0.0069 o. 0077 o. 0056 0.0052 0.0078 0.0058 0.0144 0.0047 0.0058 

HE4 SR 88 SR 89 y 89 y 90 y 91 ZR 91 ZR 92 NB 94 NB 95 RU 100 
-87.8940 -86.2150 -87.67 83 -86.5020 -86.3480 -87.8928 -86.3460 -86.7841 -89.2187 

-21.5608 -13.1236 -15.62 09 -8.6510 -3.4317 -6.28 36 -14. 8650 -5.5165 -3.9491 -17.8384 
0.0071 0.0061 o. 2001 0.0087 0.0069 0.0072 0.0065 0.0113 o. 0071 0.0066 

HE6 SR 86 SR 87 y 87 y. 88 v 89 ZR 89 ZR 90 N8 92 NB 93 RU 98 
-84.4991 -84.8649 -83.1500 -84.2730 -87.6783 -84.8450 -88.7702 -86.4550 -87.2035 -88.2215 

-19.8251 -<J. 8879 -10.3962 -1.5202 -1.3851 0.0595 -13.6234 -o. 5298 -16.0301 -~'"" 
0 

0.0078 0.0047 o. 00.48 0.0069 .0.0078 0 .oo 57 0.0053 0.0070 0.2000 N 

ll6 RB 86 RB 87 SR 87 SR 88 SR 89 y 89 y 90 l.R 92 ZR 93 TC 98 'i 

-82.7250 -'81,.5908 -84.8649 -87.8940 -86.2150 -87.6783 -86.5020 -87.1130 -86.5200 
\() 

"' 



I 
,j 

40 ZR 94 MASS E.XCESS -87.2670 +/-, 0.0034 MEV 
*********** 
-----------------------------------------------~-------~.-:------------:-----------------------------------------
INCOMING GAMMA N p 0 T HE3 · HE4 Ll6 ll7 C12 

--------------------------------------------------------------~---------------------------------------~------------
OUTGOING 

6.405 6. 8061 11.5129 13.2889 15.20 32 3.267~ 12.6714 13.9643 2.6400 
o. 006 0 0.0046 0.0252 0.0078 0.0043 0.0044 0.0601 0.0253 0.0069 

GAMMA ZR 94 ZR 95 NB 95 NB 96 NB 97 MO 97 MO 98 TC 100 TC 101 PO 106 
-85.6631 .,-86 .. 7841 -85.6440 -85.6060 -87.5389 -88.1097 -85.8500 -86.3240 -89.9070 

-a. 2254 -1.7035 4.5816 5.2555 8.3871 -5.3748 6.0770 5.4189 -6.9074 
0.0069 0.0144 0.0046 0.0252 0.0042 0.0044 0.0061 . o. 0601 0.0125 

N ZR 93. ZR 94 NB 94 NB 95 NB 96 MO 96 MO 97 TC 99 rc 1o'o PO 105 
-87.1130 -86.3460 -86.7841 -85.6440 -88.7942 -87.5389 -87.3270 -85.8500 -88.4~10 

-10.3330 -4.2145 4.2430 5.8238 6.0194 -6.5252 5.4894 6.5366 -6.6900 
0.0213 0.2000 0.0060 0.0058 0.0252 0.0078 .· 0.0097 o. 0050 0.0125 

p y 93 y 94 ZR 94 ZR 95 ZR. 96 NB 96 NB 97 MO 99 MO 100 RH io5 
-84.2230 -82.2700 -85.6631 -85.4298 -85.6440 -85.6060 -85.9570 -86.1~53 -87~8660 

-15.5689 -8.1085 -6. 0009 o. 2101 1.3125 -12~3342 1.7952 0.4614 -13.4579 
0.0203 0.0213 o. 0069 0.0060 0.0046 0.0252 0.0045 0.0097 0.0069 

0 y 92 y 93 ZR 93 ZR 94. ZR 95 NB 95 NB 96 MO 98 Mci 99 RH 104 
-84 •. 8340 -84.2230 -87.1130 -85.6631 -86.7841 -85.6440 -88.1097 -85.9570 -86.9450 

-15.8689 -9.3115 -6.4663 -1.9680 -0.9396 -13.0081 .-0.5896 0.8001 -14.2025 
o. 0078 0.0203 0.0047 0.0069 0.0144 0.0046 ().0()45 o. 0045 0.0056 

T y ·91 y 92 ZR 92 ZR ·93 ZR 94 NB 94 NB 95 MO 97 MO 98. RH 101 
-86.3480 -84.8340 -88.4617 -87.1130. -86.3460 -86.7841 -87.5389 -88.1097 -88.0144 

~18.5203 -11.2069 -10.0753 -4.8394 -4.9784 -1.4oll05 -2.5039 -3.7810 -14.9243 
o. 012 5 o. 0701 o. 02 03 0.0213 0.2000 0.0060 O.OOH 0.2000 0.()193 

HE3 SR 91 SR 92 y 92 y 93 y 94 ZR 94 ZR 95 NB 97 NB 98 RU 103 
-83.6780 -82.9200 -84.8340 -84.2230 -82.2700 -85.M31 -85.6060 -83.5100 -87.2740 

-3.1357 2.0577 3. 9452 8.2782 9.4812 12• 3526 10.0407 10.8216 -0.5 938 
0.0061 0.0125 o. 0078 0.0203 0.0213 0.0069 0.02'53 0.0079 0.0056 

HE4 SR 90 SR n y. 91 y 92 y 93 l.R 93 ZR 94 NB 96 NB 97 RU 102 
-85.9560 -83.6780 -86.3480 -84.8340 -84.2230 -87.1130 -85.6440 -85.6060 -89.0979 

-16.9712 -10.5788 -9. 8979 -5.2273 -3.5673 -2.0411 -13.<;181 -4.4308 -3.173 8 -15.6465 
o.oo8o o. 0088 o. 0069 0.0066 0.0088 0.0071 . 0.0062 0.0150 0.0062 o. 0071 

HE6 SR 88 SR .89 y 89 y 90 y. ,91 ZR 91 ZR 92 NB 94. NB 95 RU 100 
-87.8940 -86.2150 -il7. 6783 -86.5020 -86.3480 -87.8928 -88.4617 -86. 3f+60 -86.784i -89.2187 

-18.7054 -10.9840 -7. 8514 -2.2635 -2.7274 -0.0761 -14.0967 -o. 7850 :_15.5054 
0.0901 0.0501 o. 0079 0.0061 0.0125 0.0079 0.0203 0.0062 o.o6o1 

.LI6 RB 88 RB 89 SR 89 SR 90 SR 91 y 91 y 92 ZR 94 ZR 95 TC 100 
-82.6500 -82.3000 -86.2150 -85.9560 -83 .• 6780 -86.3480 -84.8340 -85.6631 -R5.8'500 

..,. 
0 

N 
f.j 

'£-

I 

~ 
0'\ 
I 

( 



_i l 

40 ZR '16 MASS E:>cCESS -85.4298 +I- 0.0047 MEV 
*********** 
---------------~-----------------------------------------------------~-----------------------------~---------------
INCOMING GAMMA N p 0 T HE3 HE4 ll6 1:.17 C12 
-------------------------------------------------------------------------------------------------------------------
OUTGOING 

5.5756 7. 46 52 11.2161 12.3801 15.4585 3.1803 13.2586 14.3975 4.0942 
(). 022 5 o. 0084 0.2001 1. 0000 0.0102 0.0059 1.0000 0.1001 0.0093 

GAMMA ZR .96 ZR 97 N8 97 N8 98 NB 99 MO 99 MO loo TC 102 TC 103 PO 108 
~82.9340 -85.6060 -83.5100 -82.8600 -85.9570 -86.1853 -84.6000 -84. noo -89.5240 

-7.8381 -o. 56 82 5.2407 4. 95 87 9.5398 -5.1195 6.9112 6. 0061 -5.1333 
o. 0068 0.02 54 0.0084 o. 2001 0.0054 Q.0102 o. 0255 1.0000 0.0064 

N ZR 95 ZR 96 NB 96 NB 97 NB 98 MO 98 MO 99 rc Hi1 TC 102 PO 107 
-85.6631 -85.6440 -85.6060 -83.5100 -88.1097 -85.9570 -86.3240 -84.6000 -88.3679 

-11.2588 -6.1173 3.3511 4.2412 5. 72 26 -7.4340 4.8736 5.7885 -5.8608 
1.0000 1.0000 0.0225 1.00.00 0.2001 1.0000 o. 0196 !.4100 0.0403 

p y 95 y 96 ZR 96 ZR 97 ZR 98 NB 98 NB 99 MO 101 MD 102 RH 107 
.,-81.4600 -78.5300 -82.9340 -82.0100 -83.5100 -82.8600 -83.5040 ·-83.6000 -86.8580 

-16.2957 -9.0343 -5.61 36 -0.6818 1.9716 -12.6310 1.7080 -0.1544 -12.1987 
o. 2DtJ1 1.0000 o. 0068 0.0225 0.0084 0.2001 0.0060 o. 0196 0.0120 

0 y 94 y 95 ZR 95 ZR 96 ZR 97 NB 97 N8 98 MO 100 MD 101 RH 106 
-82.2700 -81.4600 -85.6631 -82.9340 -85.6060 -83.5100 -86.1853 -83.5040 -86.3670 I 

~ 
-.J 

I 

-16.1567 -10.0383 ...;5. 82 38 -1.5807 0.1956 -12.3490 -0.3343 c. 7129 -12.5137 
0.0215 o.zoo1 o. 0058 0.0068 0.0254 0.0084 0.0102 0.0060 0.0129 

T y 93 y 94 ZR 94 ZR 95 ZR 96 N8 96 NB 97 MO 99 MO 100 RH 105 
-84.2230 -82.2700 -87.2670 -85.6631 -85.6440 -85.6060 -85.9570 -86.1853 -B7.A660 

-20.9411 -13.4697 -10.8021 -5.7652 -;-6.8812 -15.0024 -3.4127 -5.3638 -14.3661 
0.1001 0.2201 o. 2001 1.0000 1.0000 0.0225 1.oooo 1.0000 0.0167 

HE3 SR 93 SR 94 y 94 y 95 y 96 ZR 96 ZR 97 NB 99 NB 100 RU 105 
-79.4200 -78.8200 -82.2700 -8l.4600 -78.5300 -82.9340 --82.8600 -80.0900 -85.9950 

-4.9345 -o. 3631 3. 6574 7.5514 8.5554 12·. 7399 9.7439 9.9128 0.2354 
0.0702 0.1001 o. 0215 0·.2001 1.0000 0.0068 0.2001 1.0000 0.0067 

HE4 SR 92 SR 93 y 93 y 94 y 95 ZR 95 ZR 96 NB 98 NB 99 RU 104 
-82.9200 .,-79. 4200 -84.22 30 -82~2700 -81.4600 -85.6631 -rn. 5100 -82.8600 -88.0899 --

-17.0720 -11.2786 -9.3910 -5.0581 -3.8551 -Ci .98 37 -13.3362 -3.2956 -2.5147 -13.9301 
0.0079 0.0135 o. 0093 ().0209 0.0219 0.0086 o. 0071 0.0258 .o. 0094 0.0076 

HE6 SR 90 SR 91 y 91 y qz y 93 ZR 93 ZR 94 N8 96 N8 97 RU 102 
-85.9560 -83.6780 -86.3480 -84.8340 -84.2230 -87.1130 -87.2670 -85.6440 -85.6060 -89.0979 

-20.1522 -13.2668 -8.5512 -3.4623 -5.1482 -0.3639 -14.8234 -1.6769 -14.9182 + 
0 

0.1001. 1.0000 o. 0129 0.0702 0.1001 0. ()215 0.2001 0.0226 1.0000 N 

.lt6 RB 90 R8 91 SR 91 SR 92 SR 93 y 93 y 94 ZR 96 ZR 97 TC 102 'i 

-79.3660 -78.1800 -83.6780 -82.9200 -79.4200 -84.2230 -82.2700 -82.9340 -84.6000 ~ 



41 NB 93 MASS E liCESS -87.2035 +I- 0.0047 MEV -!'"" 

••••••••••• 1-' 

-------------------------------------------------------------------------------~~----~---------~-------------------
§l 

INCOMING GAMMA N p 0 T HE3 · HE4 ll6 Ll7 C12 ~ 
------------------------------------------------------------------------------------------~------------------------
OUTGOING 

7.2139 a. 4920 13.6413 16.5407 13.5878 2.4613 14.5039 16.9225 -0.0735 
0.0148 o. 0054 0.0056 0.0053 0.0502 1.0000 0.0063 0.0068 1.0000 

GAMMA NB 93 NB 94 MD 94 MD 95 MO 96 TC 96 TC 97 RU 99 RU 100 AG 105 
- eE:. 3460 -sa. 4065 -87.7089 -88.7942 -85.8600 -81. 24CO -87.6190 -89.2187 -87.1300 

-8.8199 -1.2009 6.2675 7. 3839 5. 7064 -6.9902 7.0350 7.2514 ·-10.1339 
o.ono o. 01 38 .0.0054 0.0056 0.0215 0.0502 0.006'3 0.0063 0.0157 

N NB 92 NB 93 MO 93 110 94 MO 95 TC 95 TC 96 RU 98 RU 9C) AG 104 
-86.45'50 -86.7850 -88.4065 -87.7089 -86.0500 -85.8600 -88.2215 -87.6190 -85.1410 

-6.0308 0.6()20 4.9894 7. 2416 8.1478 -3.2735 6.1159 7.74l8 -5.0815 
0.0057 0.0076 0.0148 o. 0056 0 .oo 56 0.0053 0.2001 0.0070 0.0120 

p ZR 92 ZR 93 NB 93 NB C)4 NB 95 MD 95 MD 96 TC 98 TC C)9 PO 104 
-ea. 4617 -87.11 '30 -86.3460 -86.7841 -87.7089 -88.7942 -86.5200 -87.3270 -89.4110 

-12.4466 -3.8063 -6.5954 0.9565 2.9'l84 -10.2058 0.9890 1.0879 -12.8794 
0.0067 0.0057 O. 0111 o. 0148 0 .oo 54 0.0056 1.0000 0.2001 0.0205 

D ZR 91 ZR C)2 NB 92 NB 93 NB C)4 MO 94 MO 95 TC .C)7 TC 98 PO 103. 
-87.8()28 -88.4617 -86.45 50 -86.3460 -88.4065 -87.70M -87 .240\l -86.5200 -87.4600 I 

~ 
CP 
I 

-13.3832 -6.1892 -a. 1145 -2.5625 -0.4'371 -ll. 3222 -2.2050 -.0.0061 -i4.2304 
0.0061 0.0067 o. 0602 o. 0111 0.0138 0. 0'054 0.0502 1.0000 0.0111 

T ZR qo ZR 91 NB 91 NB 92 NB 93 MO 9'3 MO 94 TC 96 TC 97 PO 102 
-ea. 1102 -87.892 8 -86.7500 -86.4550 -86.7850 -88.4065 -85.8600 -87.2400 -87.9230 

-15.6328 -1.7154 -6.9530 -0.5372 . -o. 0719 -13.3641 0.7478 o. 3114 -15.'3608 
0.0062 o. 0084 o. 0067 0.0057 0.0076 0.0148 0.0054 0.0055 0.0093 

HE3 y 90 y 91 l.R 91 l.R qz ZR 93 NB 93 NB C)4 MO 96 MO 97 RH 102 
-86.5020 -86.3480 -87.8928 -88.4617 -87.1130 -86.3460 -88.7942 -87.5389 -86.7140 

-1.9499 4.9452 6. 43 09 11.4005 13.7834 11.7581 12.1691 14.0733. -2.2352 
0.0065 0.0062 o. 0061 0.0067 0.0058 o.o111 0.0057 0.0054 0.0186 

HE4 y 89 y 90 ZR 90 ZR 91 ZR 92 NB 92 NB 93 MO C)5 MO 96 RH 101 
-87.6783 -86.5020 -ea. 1\02 -87.89~8 -88.4617 -86.4550 -87.7089 -88.7942 -87.3930 

-21.6517 -12.4573 -13.7427 -6.8208 -1.0815 -7.2104 -15.6269 -3.9283 -1.4879 -19.2827 
0.2001 0.0093 1. 0000 o. 0079 0.0073 0.0126 0.060'3 0.0144 0.0068 0.0209 

HE6 y 87 y 88 ZR 88 ZR aq ZR C!O NB 90 NB 91 MO 93 MO 94 RH 99 
-83.1500 -84.2730 -83.7700 -84.8450 -ea. 1102 -82.6600 -86.7500 - e6.7e5o -A8.4065 -85.5190 

-16.4270 -5.3265 -9. 72 99 -0.4777 0.1601 2.4096 -10.<;743 -o. 0386 -13.6129 
o.oo5a 0.0077 o. 0085 0.0066 0.0063 0.0062 o. 0068 0.0148 0.0063 

LH SR 87 SR 88 , y 88 y 89 y 90 ZR 90 ZR 91 NB 93 NB 94 RU 99 
-84.8649 -87.8940 -84.2730 -87.6783 -86.5020 -88.7702 -87.8<J28 -86.3460 -87.6190 



-· 

42 MO <J2 MASS EXCESS -86.8043 +1- 0.0032 MEV 
••••••••••• 
---------~----------------------------------------------------------~--------~------------------------------------
INCOMING GAMMA N p 0 T HE3 HE4 Ll6 ll7 C12 
-------------------------------------------------------------------------------------------------------------------
OUTGOING 

8.0521 4. 0837 10.4776 14.1957 12.1450 1.6915 11.3041 13.6220 -2.8643 
0.0134 o. 0193 0.0077 0.0212 0.0371 0.0059 0.3000 0.0203 1.0000 

GAMMA MO 92 MO <J3 TC 93 TC 94 TC 95 RU 95 RU 96 RH 98 RH 99 co 104 
-86.7850 -83. 5990 -84.1460 -86.0500 -84.0180 -86.0710 -84.0200 -85.5190 -83.9400 

-12.5857 -8.8368 1.8592 4.2202 -8.4330 1.7627 4.0516 
0.0501 o. 1400 0.0193 0.0077 MASS 0.0371 1.4100 0.3000 MASS 

N MO <J1 MO 92 TC 92 TC 93 TC 94 RU 94 RU 95 RH 97 RH 98 CD 103 
-82. 29()0 -78.7500 -83.5990 -84.1460 UNKNOWN -84.0180 -82.5500 -84.0200 UNKNOWN 

-7.3433 0.4332 5.8276 9.2632 4.9840 -5.H85 6.0351 9.0355 -9.2233 
o. 0601 0.0105 0.0134 0.0042 0.0077 0.0212 1.4100 o. 0053 0.1001 

p NB 91 NB 92 MO 92 MO 93 MO 94 TC 94 TC 95 RU 97 RU 98 AG 103 
-86.7500 -86.4550 -86.7850 -88.4065 -84.1460 -86.0500 -8'6.0400 -88.2215 -84.8700 

-17.2802 -5.1188 -10.3612 1.7947 -1.4099 -13.36<J5 0.2192 1. 0071 -17.3202 
0.0115 0.0601 o. 05 01 0.0134 o.o1 93 0.0077 0.0060 1.4100 1.0000 

D NB 90 NB <J1 MO 91 MO 92 MO 93 TC 93. TC 94 RU 96 RU 97 AG 102 
-82.6600 -86.7500 -82.2900 -86.7850 -83.5990 -84.1460 -86.0710 -86.0400 -82.6200 I 

~ 
'f' 

-20.7942 -11.0228 -14.2923 -6.3283 -8.0729 -15.7305 -3.6478 -o. 7759 
o. 0901 o. 011 5 o. 0134 0.0501 0.1400 0.0193 o. 0372 0.0060 MASS 

T NB 89 NB 90 MO 90 MO 91 MO 92 TC 92 TC <:l3 RU 95 RU <J6 AG 101 
-80. <:l600 -82.6600 -80.1730 ·-82. 290o -78.7500 -83.59<:l0 -84.0180 -86.0710 UNKNOWN 

-16.8<:l06 -4.8<J40 -ll. 7866 -1.8497 -0.3307 -12.5259 -1. 5<J72 -0.9683 -16.3316 
o.oo5<J 0.0051 o. 0115 0.0601 0.0105 0.0134 . 0.0213 0.0501 0.0232 

HE3 ZR 8<:l lR <JO NB 90 NB 'H NB 92 MO 92 MO 93 TC 95 TC 96 PO 10.1 
-84.8450 -88.7702 -82.6600 -86.7500 ,-86.4550 -86•7850 -86.0500 -85.8600 -85.4040 

-5.4590 3.6874 -O.<:l801 6.5669 12.470<J 7.99 23 .<J.0054 ll. 7283 -4.2491 
1.0000 0.0059 o. 0901 0.0115 0.0601 o. 05 01 0.0078 0.0213 1.0000 

HE4 lR 88 ZR 89 NB 8<J NB 90 NB 91 MO 91 MO 92 TC 94 ,·rc 95 PO 100 
-83.7700 -84.8450 -80.9600 -82.6600 -86.7500 -82.2900 -84.1460 -86.0500 -84.9800 

-26.3725 -16.6811 -14.6966 -8.4925 -21.8047 -n. 5641 -5.8962 
1.0000 0.2001 MASS 1.4100 0.0901 MASS 0.0140 0.1401 o. 0197 MASS 

HE6 ZR 86 ZR 87 NB 87 NB 88 NB 89 MO 89 MO 90 TC 92 TC 93 PO . 98 
-78.0300 -79.6500 UNKNOWN -76.5700 -80.9600 UNKNOWN -80.17'30 -78.7500 -8~.5990. UNKNOWN 

-21.6667 -9.6713 -13. 9537 -3.9868 -1.0977 -5.0014 -15.8080 O. H96 -16.8727 
..,.. 
[\) 

o. 0173 0.2000 o. 2000 1.0000 0.0060 0.0901 0.0115 0.0135 0.3000 g: 
L 16 y 86 y e7 ZR 87 ZR 88 ZR 89 NB 89 N8 90 MO 92 MO 93 Rl-l 98 

-79.2260 -83.1500 -,79.6500 -83.7700 -84.8450 -80.9600 -82.6600 -86.7850 -84.0200 
\0 
[\) 



42 MO. 94 MASS E~CESS -88.4065 +I- 0.0027 MEV + 
•••******** 

[\) 

--------------~-----------~---------------------------------------------------------~------------------~-----------
:s: 
0 

INCOMING GAMMA N p 0 T HE3 HE4 LI6 ll7 C12 

-------------------------~-----------------------------------------------------------------------------------------
'B-

OUTGOING 
7•373.8 4• CJ325 10.5894 13.7835 12. 5648 2.'2398 11.2609 13. R938 -1.2784 
0.0040 o. 0212 0.0501 1.0000 1. 4100 0.0049 0.0212 0.0182 0.0047 

GIIMMA MO 94· MO 95 TC 95 TC '96 TC 97 RU 97 RU 98 RH 100 RH 101 co 106 
-87.7089 -86.0500 -85.8600 -87.2400 -86.0400 -88.2215 -85.5790 -87.3930 -87.1281 

-9.6929 -5.0429 2.7080 4.3320 4.5244 -8.0132 3.1295 4.0084 -12.147.9 
0.0133 o. 0075 0.0212 0.0501 0.0057 1.4100 0.0202 0.0212 1.4100 

N MO 93 MO 94 TC 94 TC 95 TC 96 RU 96 RU 97 RH 99 RH 100 CD 105 
-e6.785o -84.1460 -86.0500 -85.8600 -86•0710 -86.0400 -85.5190 -85.5790 -84.3300 

-8.4920 -1.2780 ·. 5.1493 8.0487 5.0958 -6.0307 6.0119 8.4305 -8.5655 
0.0054 o. 0143 0.0040 0.0037 0.0501 1.0000 0.0050 0.0056 1.0000 

p NB 93 NB 94 MO 94 MO 95 MO .96 TC 96 TC 97 RU 99 RU 100 AG 105 
-87.2035 -86.3460 -87.7089 -88.7942 -85.8600 -87.2400 -87.6190 -89.2187 -87.1300 

-15.0874 -6.2675 -7.4684, 1.1164 -o. 5611 -13.2577 0.7675 0.9839 -16.4014 
o. 0104 0.0054 o. 0133 0.0040 0.0212 0.0501 0.0050 0.0050 0.0152 

0 NB 92 NB 93 MO 93 MO 94 MO 95 TC 95 TC 96 RU '98 RU 99 AG 104 
-86.4550 -87.2035 -86.7850 -87.7089 -86.0500 -85.8600 -88.2·215 -87.6190 -85.1410 I 

f-' 
-J 

'? 
-16. 6064 -8.8300 -9.2632 -3.4355 -4.2791 -14.8817 -3.2280 -0.2276 -18.4864 

0.0601 o. 0104 0.0042 0.0133 0.0075 '0.0212 ' 1.4100 0.0050 0.1000 
T NB 91 N8 92 MO 92 MO 93 MO 94 TC 94 TC 95 RU 97 RU 98 AG 103 

-86.7500 -86.4550 -86.8043 -86.7850 -84.1460 -86.0500 -86.0400 -88.2215 -84.8700 

-15.4450 -6. 8047 -9. 5938 -2.9984 -2.0419 -13.2042 -2.00.94 -1.9105 -15.87'78 
.0.0055 0.0043 o. 0104 0.0054 0.0143 0.0041 1.0000 0.2000 0.0202 

HE3 ZR 91 ZR 92 NB 92 NB 93 NB 94 MO 94 MO 95 TC 97 TC 98 PO 103 
-87.8928 -88.4617 -86.4550 -87.2035 -86.3460 -87.7089 -87.2400 -86.5200 -87.4600 

-2.0610 5.1330 3.2077 8.7597 11.3222 10.8851 9.1172 11.3161 -2.9082 
0.0048 o. 0055 o. 06 01 ·0.0104 0.0054 0.0133 0.0501 1.0000 0.0104 

HE4 ZR 90 ZR 91 NB 91 NB 92 NB 93 MO 93 MO 94 TC 96 TC 97 PO 102 
-88.7702 -87.8928 -86.75 00 -86.4550 -87.2035 -86.7850 -85.8600 -87.2400 '-87 .9230 

' -22 .. 2347 -13.0883 -17.7557 -10.2088 -4.3047 -8.7834 -16.7756 -7.7703 -5.0474 -21.0247 
1.0000 o. 0069 o. 0901 0.0120 0.0602 0.0502 0.00'58 0.0086 o. 0216 1.0000 

HE6 ZR 88. ZR 89 NB 89 NB 90 N8 91 MO 91 MO qz TC 94 TC 95 PO 100 
-83.7700 -84.8450 -eo. 96 oo -82.6600 -86.7500 -82.2900 -86.804~ -84.1460 -86.0500 -84.9800 

c 

-18.2219 -6.7452 -10.3609 -0.5888 o. 34 79 -0.8136 -13.6151 0.1213 -16.9159 
0.0076 . o. 0054 o. 005 8 0.0049 0.0056 . 0.0601 0.0104 0.0043 0.0212 

Ll6 y 88 y 89 ZR 89 ZP 90 ZR 91 NB 91 NB 92 MO 94 MO <;5 RH 100 
-84.2730 -87.6783 -84.8450 -ea. 1102 -87.8928 -86.7500 -86.4550 -87.7089 -85.5790 



J -

1;_:, 

42 MO 95 MASS E~CESS -87.7089 +I- 0.0030 M.EV 

··········* -----------------------------------------------·------------~-----------------------------------------------------
INCOMING GAMMA N p 0 T HE3 HE4 Ll6 ll7 Cl2 
-------------------------------------------------------------------------------------------------------------------
OUTGOING 

9.1567 5. 4401 12.6670 13. 7611 .15.4439 2.3349 13.7725 13.•H24 -0.7229 
o. 0039 o. 0501 1.0000 o. 2000 0.0051 0.0050 o. 0183 0.0086 0.0067 

GAMMA MO 95 MO 96 TC. 96 TC 97 TC 98 RU 98 RU 99 RH 101 RH 102 co 107 
-88.7942 -85.8600 -87.2400 -86.5200 -88.2215 -87.6190 -87.1930 -86.7740 -86.9860 

-1.3738 -2.4413 3.2156 6.4096 5.1910 -5.1341 3.887.1 6. 5200 -8.6522 
0.0040 o. 0212 0.0501 1.0000 1.4100 o. 0051 0.0212 o. 01!!3 0.0049 

N MO 94 MO 95 TC 95 TC 96 TC 97 RU 97 RU 98 RH 100 RH 101 co 106 
-88.4065 -86.0500 -85.8600 -87.2400 -86'.0400 -88.2215 -85.5790 -87.3930 -87.1281 

-8.6519 -0.1424 6.9322 7.4910 7.1734 -6.0531 8 .• 3092 7.8626 -8.0549 
0.0143 0.0043 0.0039 0.0040 1.0000 0.2000 0.0058 0.0045 .0. 0095 

p NB 94 NB 95 MO 95 MO 96 MG 97 TC 97 TC 98 RU 100 RU 101 AG 106 
-86.3460 -86.7841 -88.7942 -87.5389 -87.;2400 -86.5200 -89.2187 -87.9532 -86.9430 

-13.6413 -6.4274 -5.1493. 2.8993 -0.0535 -11.1801 0.8626 3.2812 -13.7148 
0.0056 0.0143 o. 0040 0.0039 0.0501 1.0000 0.0051 o. 0058 •. 1.0000 

0 NB 93 NB 94 MO 94 MO 95 MO 96 TC CJ6 TC 97 RU 99 RU 100 AG 105 
-87.2035 -86.3460- -88.4065 -88.7942 -85.8600 -87.2400 -87.6190 ...;89.2187 ~87.1300 I 

~ 
f;-' 

-16.2038 -7.3839 -8.5849 -1.116/t -1.6775 -14.3741 ...,0.3489 -0.1325 -17.5178 
0.0104 0.0056 o. 0133 0.0040 0.0212 0.0501 0.0052 0.0051 0.0153 

T NB 92 NB 93 MO .93 MO 94 MD 95 TC 95 TC 96 RU 98 RU 99 AG 104 
-86.4550 -87.2035 -86.7850 -88.4065 -86.0500 -85.8600 -88.2215 -87.6190 -85.1410 

-14.1785 -7.4558 -8. 14 77 -3.1583 -0•9062 --11.4213 -2.0318 -0.4059 -13.22CJ2 
0.0045 o. 0067 o. 0056 0.0143 0.0043 0.0039 Oo2000 0.0059 0.0114 

HE3 ZR 92 ZR 93 NB 93 NB 94 NB 95 MO 95 MO 96 TC 98 TC <19 PO 104 
-88.4617 -87.1130 -87.2035 -86.3460 -86.7841 -88.7942 -86.5200 -87.3270 -89.4110 

-2.2408 6.3995 3. 6103 10.2058 1 1;.1623 13.2042 11.1948 11.2937 -2.6736 
0.0057 o. 0045 ,0. 0104 0.0056 0.0143 0.0041 1~0000 0.2000 0.0202 

HE4 ZR 91 ZR 92 NB 92 NB 93 NB 94 MO 94 MO 95 TC· 97 TC 98 PO 103 
-87 .• 8928 -88.4617 -86.4550 -87.2035 -86.3460 -88.4065 -87.2400 -86.5200 -87.4600 

-20.4621 -8.4655 -15;. 35 81 -5.4212 -3.9022 -3;, 5715 -16.0974 -5.1687 -4.5398 -19.9031 
0.0011 o. 0063 o. 0121 0.0602 0.0112 0.0059 0.0139 0.0216 0.0503 0.0235 

HE6 ZR 89 ZR' 90 · NB 90 NB 91 NB 92 MO CJ2 MO 93 TC CJ5 TC 96 PO 101 
-84.8450 -88.7702 -82. 6600 -86.7500 -86.4550 -86.8043 -86.7850 -86.0500 -8_5. 8600 -85.4040 

-14.1190 -7.2239 -5. 73 81 -0.7686 1.6144 -0.4110 '-12.1691 1.9042 -14.4043 
..,-
N 

0.0055 o. 0051 o. 0050 0.0058 o.oo46 0.0105 0.0057 0.0042 0.0183 :;;: 
l 16 y 89 y qo ZR 90 ZR 91 ZR 92 NB 92 N8 93 MO 95 MO q6 RH 10l 0 

-87.6783 -86.5020 -88.7702 -87.8928 -88.4617 -86.4550 -87.2035 -88.7942 -87.3930 
\() 
\.11 





42 MO <n MASS EXCESS -87.5389 +1-' o.oo21 MEV 
*********** 
---------------------------------------------------------~---------------------------------------------------------
INCOMING GAMMA N p 0 T HE3 HE4 ll6 Ll7 C12 
----------------------------------------------..:..-------------------·------------·----------------------------------
OUTGOING 

8.6422 6.2701 12.9240 13.2611 16.6111 2.8391 14.5639 14.3134 1.0101 
o. 0038 o. 2000 6.0057 o. 0601 o.oos5 0.0041 0.0054 0.0067 0.0084 

GAMMA MO 97 MO. 98 TC 98 TC 99 TC 100 RU 100 RU 101 RH, 103 RH 104 co 109 
-88.1097 -86. 52 00 -87.3270 -85.8500 -89.2187 -87.<J532 -88.0144 -at:. 945o -88.5490 

-6. Bi 61 -1.0814 4.0456 6.666(:, 6•9400 -3.9669 5.2521 7. 3114 -6.3622 
0.0037 1. 0000 0.2000 0.0057 0.0048 o.005S 0.0085 ·o.oo54 0.0050 

N MO 96 MO 97 TC. 97 TC 98 TC 99 RU 99 RU 100 RH 102 RH 103 CD 108 
-88.7942 -87.2400 -86.5200 -87.3270 -87.6190 -89.2187 -86.7740 -88.0144 -89.2481 

-9.1839 -1.1504 6•4177 6.0791 7.4304 -6.5531 8.3584 7.3534 -7.2209 
o. 0251 0.0075 0.0038 o. 0094 0.0057 o. 0601 0.0053 o. 0192 0.0084 

p NB 96 NB 97 MO 97 MO 98 MO 99 TC 99 'rc 100 RU 102 RU 103 AG 108 
-85.6440 -85.6060 -88.1097 -85.9570 -87.3270 -8~. 8500 -89.0979 -87.2740 -87.6070 

-13.8907 -6.9594 -4.5916 2. 3848 0.7765 -10.9231 1. 3668 3.3304 -12.27.20 
o. 0041 o. 0251 0.0037 0.0038 o. 2000 0.0057 0.0043 O. Oo53 0.0050 

0 NB. 95 NB 96 MO 96 MO 97 fooiO 98 TC 98 TC 99 RU 101 RU 102 AG 107 
-86.7841 -85.6440 -88.7942 -88.1097 -86.5200 -87.3270 -87.9532 -89.0979 -88.4028 I 

1-' 
-J 
w 
I 

-16.1428 -7.6333 -7.4910 -0.5587 -0.3175 -13.5441 0.8183 c. 3717 -15.5458 
0.0143 0.0041 o. 0040 0.0037 1.0000 o. 2000 0.0056 o. C043 0.0094 / 

T NB 94 NB 95 MO 95 MO 96 fo!O .97 TC 97 TC 98 RU 100 RU 101 AG 106 
-86.3460 -86.7841 -87.7089 -88.7942 -87.2400 -86.5200 -89.2187 -87.9532 -86.9430 

-15.2032 -e. 7357 -8.3972 -3.6903 -1.9143 -11.9358 -2.5318 -1.2389 -12.5632 
0.0043 o. 0056 o.0041 0.0251 0.0075 0.0038 0.0601 0.0252 0.0066 

HE3 ZR 94 ZR 95 NB 95 NB q6 NB 97 MO 97 MO 98 TC 100 TC 101 p~ 106 
-87.2670 -85.6631 -86. 7841 -85.6440 -85.6060 -88.1097 -85.8500 -86.3240 -89.9070 

-2.8506 5.3748 3.6713 9.9564 10.6303 n.7619 11.4518 10.7937 -1.5326 
0.0066 o. 0044 o. 0143 0.0041 0.0251 0.0037 o.oos8 0.0601 0.0121 

HE4 ZR 93 ZR 94 NB 94 NB 95 NB 96 MO 96 MO 97 TC 99 TC 100 PO 105 
-87.1130 -87.2670 -86.3460 -86.7841 -85.6440 -ea. 794.2 -87.3270 -85.8500 -88.4310 

-17.2443 -.8 .• 6040 -ll. 3931 -4.7977 -3.8412 -1.7993 -15.0034 -3.8087 -3.7098 -17.6771 
0.0068 o. 0058 o. 0111 0.0067 0.0148 0.0055 0.0057 1.0000 o.2otn 0.0206 

HE6 ZR 91 ZR q2 NB 92 NB 93 NB 94 MO 94 MO. 95 TC 97 TC 98 PO 103 
-87.8928 -88.4617 -86.4550 -87.2035 -86.3460 -88.4065 -87.7089 -87.2400 -86.5200 -87.4600 

-15.2793 -8.7219 -5.8766 -1.3784 0.5897 -0.3500 -12.4185 1.3897 -13.6129 
..,.. 
"' o. 0076 o. 0202 o. 0044 0.0067 0.0045 0.0143 0.0043 0.0041 0.0054 :,;: 

L 16 y 91 y 92 ZR 92 ZR 93 ZR 94 NB 94 NB 95 "10 97 MO 98 RH 103 0 

-86.3480 -84.8340 -88.4617 -87.1130 -87.2670 -86.3460 -86.7841 -88.1097 -88.0144 ~ 



42 MO 98 MASS EXCESS -88.1097 +I- 0.0027 MEV -!="" 

:o•••······· 
C\) 

----------------------------------------~---~---------------:.----------------------.;.---·------~----------_,;..- ~ 
INCOMING GAMMA N p, 0 ·T HE3 HE4 ll6 u7 C12 '& 
----------------------------------~-------~-----------------------------------------------------------------------
OUTGOING 

5.9187 6. 5063 10.8762 13.1643 14.1748 3.4130 12.9237 14.6636 2.2327 
o. 0094 o. 0057 0.0601 0.0251 0.0041 0.0052 0.0067 o. 0123 0.0044 

GAMMA MO '98 MO 99 TC- 99 TC 10.0 TC 101 RU 101 RU 102 RH 104 RH 105 co 110 
-85.9570 -87.3270 -a5.85oo -86.3240 -87.9532 -89.09H -86.9450 -87.8660 -90.3424 

-8.6422 -2.3721 4.2818 4.6188 __ 7.9689 -5.8032 5.n17 5.6712 -7.6321 
o.ocna o. 2000 0.0057 o. 0601 0.0055 0.0041 0.0054 0.0067 o.ooe4 

N MO 97 MO 98 TC 98 TC 99 TC 100 RU 100 RU 101 RH 103 RH 104 co 109 
-87. 5389 -86.5200 -87.3270 -85.8'500 -89. 218_7 -87.9532 -a8.rp44 -86.9450 -88.5490 

-9.7927 -3.8172 3.6942 - 5. 7366 5.38 27 -6.6499 5.9637 7.5985 -6.6813 
o. 007.5 0.2000 0.0094 0.0044 0.0601 0.0251 0.0192 0.0056 !).0055 

p NB 97 NB.- 98 MO 98 M 99 MO 100 TC 100 TC 101 RU 103 RU .194 AG 109 
-85.6060 -83.5100 -85.9570 -86.1853 -85.8500 -86.3240 -~7 .27.40 -ea. 0899 -ea. 7174 

' 

-15.6016 -7.5682 -6.41 77 -0.3387 1.0127 -12.9709 1.9407 0.9357 -13.6386 
.o. 025i 0.0075 o. 0038 0.0094 0.0057 0.0601 0.0053 0.0192 0.0084 

0 NB 96. NB 97 MO 97- M(J. 98 MO 99 TC 99 TC- 100 RU 102 RU 103 AG lOB 
-85.6440 -85.6060 -87.53 89 -85.9570 -87.3270 -85.8500 -89.0979 -87.2740 -87.6070 I 

~ -r 
-16.2755 -9.3442 -6.9765 -2.3848 -1.6083 -13.3079 -:-1.0180 0.9456 -14.6568 

_o. 0041 0.0251 o. 0037 0.0038 ··o. 20 oo - o.oo57 0.0043 0.0053 0.0050 
T NB 95 NB 96 MO 96 MO 97 MO 98 TC. 98 TC "99 RU 101 RU 102 AG 107 

-86.7841 -85.6440 -ea. 1942 -87.5389 -86.5200 -87.3270 -87.9532 -89o0979 -88.4028 

-17.3779 -9.5398 -10.1080 -4.2991 -4.5811 -14.6593 -2.6286 -3.5337 -14.6731 
0.0056 o. 0054 o. 02 51 0.0075 0.2000 0.0094 .0.0252 1.0000 _0.0051 

HE3 ZR 95 ZR 96 NB 96 NB 97 NB 98 MO 98 MO 99 i'C 101 TC 102 PO 107 
-85.6631 -85.4298 -85.6440 -85.6060 -83.5100 -85.9570 -86.3240 -84.6000 -88.3679 

-3.2f>74 3.2001 3. 53 86 8.2455 10.0215 11.9358 9.4040 10.6969 -0.6274 
0.0044 o. 0056 'o. 0041 .0.0251 0.0075 0.0038 0.0601 0.0252 0.0066 

HE4 ZR 94 ZR 95 NB 95 NB 96 NB 97 MO 97 MO 98 ·rc 10.0 TC 101 PO, 106 
-,87.2670 -85.6631 -e6. 7841 -85.64<ft0 -85.6060 -87.5389 -85.8500 -86.3240 -89.9070 

-17.2462 -10.5235 -11.2154 -6.2260 -3.9739 -3.0677 -14.4889 -5.0995 -3.4736 -16.2969 
o. 0058 0.0077 0.0067 0.0148 0.0057 0 .oo 57 0.0054 0.2001 0.0070 · o.oi2o 

HE6 ZR 92 ZR 93 NB -93 NB 94 NB 9.5 MO 95 MO 96 TC 98 tc 99 PO 104 
-88.4617 -87.1130 -87.203-5 -86.3460 -86.7841 -87.7089 -88.7942 -86.5200 -87.3270 -89.4110 

-17.3641 -9.9037 -7.7961 -1.7952 -1.5850 -0.4827 -14.1293 -1.3338 -15.2,531 
0~0202 o. 0212 o. 0067 0.0045 0.0057 0.0043 .0.0252 0.0095 0'.0067 

U~. y 92 y 93 ZR 93 ZR 94 ZR 95 NB 95 NB 96 MO 98 MO 99 RH 104 
-84.8340 -1!4.2230 -87.1130 -87.2670 -85.6631 -86.7841 -85.6440 -85.9570 -86.9450 



42 MO 100 MA.SS E lCCESS -86.1853 +I- 0.0035 MEV 
••••••••••• . . . 

---------------~---------------------------------------------------------------------------------------------------
IN COM INfO GAMMA N p o T HE3 HE4 ll6 LIT C12 
-----------------:.~-------·----------------------------------------------------------------------------·------------
OUTGOING 

5.3901 7. 4277 11.5506. 13.6847 16.0200 4.32'14 14.2701 15.5800 4.3893 
0.0193 o. 02 52 1.0000 0.1001 0.0193 0.0060 o. 0116 0.0402 0.0046 

GAMMA MO 100 MO 101 TC 101 TC 102 TC 103 RU 103 RU 104 RH 106 RH 107 co 112 
-83.5040 -86.3240 -84.6000 -84.9200 -87.7.740 -88.0899 -86.3670 -86.8580 -90.5746 

-8. 2'197. -1.1177 5.2032 5.2932 9. 77 25 -4.5580 7. 6977 7. 0176 -5.0103 
0.0097 o. 0601 0.0252 1.0000 0.0056 0.01'13 0.0125 o. 0116 0.0050 

N MO 99 MO 100 TC 100 TC. 101 TC 102 RU 102 RU 103 RH 105 RH 106 co 111 
-85. '1570 -85. 85 00 -86.3240 -84.6000 -89.0979 -87.2740 -87 .A660 -86.3670 -89.2464 

-10.6143 -5.3128 3.1656 5.0757 6.0571 -6.1295 6.6091 7. 7610 -5.2783 
1.0000 1.0000 0.0193 1.4100 1.0000 0.1001 0.0164 0.0116 0.0115 

NB 99 NB 100 MO 100. f.IO 101 MO 102 TC 102 TC 103 RU 105 RU 106 AG 111 
-82.8600 -80.0900 -83.5040 -83.6000 -84.6000 -84.9200 -85.9950 -86.3280 -88.1960 

-15.8112 - e.3898 -6. 0752 -0.8673 1 •. 9341 -12.2965 2.8511 1. 5811 -11.8512 
0.2000 1.0000 o. 0097 0.0193 0.02 52 1.0000 0.0060 0.0164 0.007A 

D NB 98 N8 qq MO 9q 1110 100 MO 101 TC 101 TC 102 Rll 104 RU 105 AG 110 
-83.5100 -82.8600 -85.9570 -83.5040 -86.3240 -84.6000 -88.0899 -85.9950 -87,;4700 I 

~ 
Y' 

-15.5292 -'1.5538 -5.7366 -2.0423 -0.3539 -12.3865 0.2272 1. 862 0 -12.4178 
0.0078 0.2000 o. 0044 0.0097 0.0601 0.0252 0.0194 0.0060 0.0059 

T NB 97 NB 98 MO 98 MO 9q MO 100 TC 100 TC 101 RU 103 RU 104 AG 109 
-85.6060 -83.5100 -88.1097 -85.9570 -85.8500 -86.3240 -87.2740 -8e.o899 -88.7174 

-18.1826 -11.0352 -10.3176 -5.1207 -6.0767 -15.1879 -2.1082 -3.9693 -13.5146 
0.0223 1.0000 o. 2000 1.0000 1.0000 0.0193 0.1001 0.1001 0.0061 

HE3 ZR 97 ZR 98 NB 98 NB 99 NB 100 MD 100 MO 101 TC 103 TC 104 PO 109 
-82.9340 -82.0100 -83.5100 -82.8600 -80~0900 -83.5040 -84.9200 -82.?.400 -87.6020 

-3.1802 2.3954 4. 2849 8.0359 9.1999 12.2783 10.0784 11 ... 2173 0.9140 
0.0059 0.0223 o. 0078 0.2000 1.0000 0.0097 1.0000 0.1001 o.oo87 

HE4 ZR 96 ZR 97 NB 97 NB 98 NB 99 MD 99 MD 100 TC 102 TC 103 PO lOB 
-85.4298 - e2. 9340 -85.6060 -83.5100 -82.8600 -85.9570 -84.6000 -84.9200 -89.5240 

-16.5165 -10.0490 -9.7104 -5.0036 -.3.2275 -1.3133 -13.2490 -3.8451 -2.5522 -13.8765 
0.0063 0.0012 o. 0062 0.0256 0.0088 0.0060 0.0060 0.0602 0.0256 o.oo8o 

HE6 ZR 94 ZR '15 NB 95 NB 96 NB 97 MO 97 MO 98 TC . 100 TC 101 PO 106 
-87.2670 -85.6631 . -86.78 41 -85.6440 -85.6060 -87.5389 -88.1097 -85.8500 -86~3240 -89.9070 

_.,.. 

-18.0037 -10.7423 -7.3216 -1.7080 -2.3897 0.2636 -14.3389 -1.8624 -13.9067 
(\) 

0.2000 1.0000 o. 0061 0.0060 0.0223 0.0079 0.2000 0.0194 0.0116 ~ 
0 

LI6 v 94 y 95 ZR 95 ZR 96 ZR 97 NB 91 NB 98 MO iOO MD 101 RH ·1 06 b -82.2700 -81.4600 -85.6631 -85.4298 -82.9340 -85.6060 -83.5100 -83.5040 -86.3670 0 



44 RU 96 MASS EXCESS -86.0710 +I- 0.0050 MEV + 
-*********** + 

-------------------------------------------------------------------~--------------~--------------~--~-------------
::0 

" IN COM lNG GAMMA N p 0 T HE3 HE4 LI6 ll7 C12 '8. -------------------------------------------------------------------------------------------------------------------
OUTGOING 

8.0404 3. 76 80 11.0849 14.3980 10.5803 1.3337 10.6374 13.7063 
1.4100 1. 4100 0.3000 0.0206 . 0.2001 1.0000 1.0000 0.1001 MASS 

GAMMA RU 96 RU 97 RH 97 RH 98 RH 99 PO 99 PO 100 AG 102 AG 103 SN 108 
-86.0400 -82.55 00 -84.0200 -85.5190 -81.1200 -84.9800 -!!2.6200 -84.8700 UNKNOWN 

-10.1244 1.5435 .4.8275 -9.9977 3.384CJ 
o. 0313 MASS 1..4100 0.3000 MASS 0.2001 MASS t.oooo MASS 

N RU . CJ5 RU 96 RH 96 RH 97 RH CJ8 PO 98 PO 99 AG 101 AG 102 SN 107 
-84.0180 UNKNOWN. -82.5500 -84.0200 UNKNOWN -81.1200 UNKNOWN . -82. 6200 UNKNOWN 

-7.3100 o. 5715 5.8159 9. 8115 5. 5914 -5.4162 6.1324 9.4703 -9.8600 
0.0216 0.0502 1.4100 0.0065) 0.3000 0.0206 0.0236 0.0112 0.1501 

p TC 95 TC 96 Ru· 96 RU 97 RU 98 RH 98 RH '99 PO 101 PO 102 IN 107 
-86.0500 -85.8600 -86.0400 -88.2215 -84.0200 -85.5190 -85.4040 -87.9230 -83.5000 

-15.0609 -5.0855 -7. 89<19 1. 7830 -1.7256 -12.7622 -0.1385 1.1044 -18.5769 
0.0086 o. 0216 o. 0373 1.4100 1.4100 0.3000 t.oo·oo 0.0236 o. 3000 

0 TC 94 TC 95 RU 95 RU 96 RU 97 RH 97 RH 98 PO 100 PO 101 IN 106 
-84.1460 - e6. osoo -84.0180 -86.0400 -82.5500 -84.0200 -84.9800 -85.4040 -80.6300 I 

1-' 
-l 
CJ\ 
I 

-17.4219 -a. B035 -3.8670 -16.0462 -5.2125 -1.1336 
0.0196 0.0086 MASS 0.0373 MASS 1.4100 0.2001 1.0000 ·MASS 

T TC 93 TC 94 RU 94 RU 95 RU 96 RH 96 RH. 97 PO 99. PO 100 IN. 105 
-83.5990 -84.1460 UNKNOWN -84.0180 UNKNOW~ -82.5500 -81.7200 -84.9800 UNKNOWN 

-14.2173 -4.5244 -9.5613 -1.8164 -0.1924 -12.5376 -1.3949 -0.5160 -16.6723 
0.0139 0.0057 o. 0086 0.0216 0.0503 1.4100 0.0206 0.0216 1.4100 

HE3 MO 93 MO 94 TC 94 TC 95 TC 96 RU 96 RU 97 RH . 99 RH 100 co 105 
- e6. 7850 -88.4065 -84.1460 -86:.0500 -85.8600 -86.0.400 -85.5190 -85.5790 -84.3300 

-1.6914 6.3607 2.3922 8.7862 12.5042 10.4536 9. 6127 11.9306 -4.5557 
0.0059 o. 0139 o. 0191 o. 0086 0.0216 0.0.373 0.3000 0.0206 1.0000 

HE4 MO 92 MO 93 TC 93 TC 94 TC 95 RU 95 RU 96 RH 98 RH 99 co 104 
-86. 8043 -86.7850 -83. 5990 -84.1460 -86.0500 -84.0180 -84.0200 -85.5190 -83.9400 

-23.4962 -13.3078 -11.7833 -5.1202 -6.2119 
.0.0145 0.0504 MASS 0.1401 o.o2ot MASS MASS MASS 1.4100 MASS 

HE6 MO 90 MO 91 . TC 91 TC 92 TC 93 RU 93 RU 94 RH 96 RH 97 co 102 
-80.1730 -82.2CJOO UNKNOWN -78.7500 -83.5990 UNKNOWN UNKNOWN UNKNOWN -82.5500 UNKNOWN 

-17.4994 -5.3380 -1 o. 58 04 -0.2192 1.5756 -1.6291 -13.5886 0.7879 -17.5394 
0.0121 0.0602 o. 05 03 0.0060 0.0140 o. 0197 0.0087 1.4100 1.0000 

ll6 NB 90 NB 91 MO 91 MO 92 MO 93 TC 93 TC 94 RU 96 RU 97 AG 102 
-82.6600 -86.7500 -82.2900 -86.8043 -86.7850 .-83.59<10 -84.1460 -86.0400 -87..6200 



44 RU 98 MASS EXCESS -88.2215 +I- 0.0041 MEV 

H• ********* 
------------------------------------------------------~------------------------------------------------------------
INCOMING GAMMA N p 0 T HE3 HE4 Ll6 U7 Cl2 
-------------------------------------------------------~-----------------------------------------------------------
OUTGO lNG 

7.468G 4.5865 10.4934 14.1214 12.1138 2.1263 11.0079 13.8158 
0.0057 o. 02 04 0.0214 0.018 5 0.0234 0.0108 0.0156 1.0000 MASS 

GAMMA RU 98 RU 99 RH 99 RH 100 RH 101 PO 101 PO 102 AG 104 AG 105 SN 110 
-87.6190 -85. 51 90 -85.'H9o -87.3930 -85.4040 -87.9230 -85.1410 -87.1'300 UNKNOWN 

-10.2529 -4.9839 2.3620 4. 2360 3.6184 -8.4642 2.6655 3.7554 
1.4100 o. 3000 0.0204 0.0214 ·1.0000 0.0234 0.1001 0.0156 MASS 

N RU 97 RU 98 RH 98 RH 99 RH 100 PO 100 PO 101 AG 103 AG 104 SN 109 
-86.0400 -84. 02 00 -85.5190 -85.5790 -B4.9800 -85.4040 -84.8700 -85.1410 UNKNOWN 

-8.2705 -0.9190 5.2444 8.6582 4.9999 -5.6927 6.0379 8.8078 -8.9805 
1.0000 0.2000 0.0057 0.0063 0.0214 0.0185 0.0204 o. 0118 0.0136 

p TC 97 TC 98 RU 98 RU 99 RU 100 RH 100 RH 101 PO 103 PD 104 IN 109 
-87.2400 -86.5200 -87.6190 -89.2187 -85.5790 -87.3930 -87.4600 -89.4110 -86.5300 

-15.4974 -6.0460 -8.02 84' 1. 2115 -0.9071 -13.3537 0.6540 1. 0099 -16~6274 
0.0502 1. 0000 1. 4100 0.0057 o.o204 0.0214 0.0109 0.0204 0.0502 

0 TC 96 TC 97 RU ,97 RU 98 -RU 99 RH 99 RH 100 PO 102 PO 103 IN 108 
-85.8600 -87.2400 -86.0400 -87.6190 -85.5190 -85.5790 -87.9230 -87.4600 -84.7300 ' f-' 

-l 
-l 

I 

-17.1214 -C3.2400 -9.8115 -3.9955 -4.2201 -15-.2277 -3.6790 -0.3411 -19.6714 
0.0214 0.0502 o. 0065 1.4100 0.3000 0.0204 0.0234 0.0109 0.1501 

T TC 95 TC 96 RU 96 RU 97 RU 98 RH 98 RH 99 PO 101 PO 102 IN 107 
-86.0500 -85.8600 -86.0710 -86.0400 -84.0200 . -85.5190 -85.4040 -87_.<)230 -83.5000 

-15.4439 -t:.2872 -10.0038 -2.7769 -1.6829 -13.1091 -1.6714 -1.4715 -16.1668 
0.0051 o. 0048 o. 05 02 1.0000 0.2000 0.0057 0.0185 o. 0091 0.0073 

HE3 MO 95 MO 96 TC 96 TC 97 TC 98 RU 98 RU 99 RH 101 RH 102 co 107 
-87.7089 -88.7942 -85.86 00 -87.2400 -86.5200 -87.6190 -87.3930 -86.7740 -86-.9860 

-2.2397 5.1341 2. 6927 8.3497 11.5437 10.3251 9.0212 11.6540 -3~5181 
0.0049 0.0051 o. 0214 0.0502 1.0000 -1.4100 0.0214 o. 0185 0.0057 

HE4 MO _ 94 MO 95 TC .95 TC 96 TC 97 RU 97 RU 98 RH 100 RH 101 . co 106 
- BB. 4065 -87.7089 -86.0500 -85.8600 -87.2400 -86-0400 -85.5790 -87.3930 -87.1281 

-19.0154 -10.9633 -14.9317 -8.5378 -4.8197 -6.8704 -17•3239 -7.7113 -5.3934 -21.87<)7 
0.0066 o. 0142 o. 0198 0.0090 0.0218 0.0374 0.0076 0.3001 0.0208 1.0000 

HE6 MO 92 MO 93 TC 93 TC 94 TC ;;5 RU <)5 RU 96 RH 98 RH 99 co 104 
-86.8043 -86.7850 -83.5990 -84.1460 -86.0500 -84.0180 -86•0710 -84.0200 -85.51<)0 -83.9400 

~ 

-15.8549 -7 .• 0350 -8.23 59 -0.7675 0.3490 -1.3286 -14.0252 0.2164 -17.1689 
-!='" 

::0 0.0109 0.0063 o. 0137 0.0050 0.0052 0.0214 0.0'502 o. 0059 0.0156 ,:: 

l 16 NB 92 NB 93 MO 93 MO 94 MO 95 TC 95 TC 96 RU 98 RU 99 AG 104 '&. 
-86.4550 -87.2035 -ll6. 7850 -88.4065 -87.7089 -86.0500 -85.8600 -87.6190 -85.1410 



44 RU 99 MASS EXCESS -87.6190 +I- 0.0040 MEV + 
*********** + 

"" --------------------------------------~--------------------------------------------------------~----~------------- "' INCOMING GAMMA N ~ D T HE3 HE4 ll6 ll7 C12 \() 

---------------------------------------------------~-------------------------------------------~----~-----------·--
\() 

OUTGOING 
9.6711 -5o 2490 12.9099 14.1049 15.2353 2.2657 13.5994 14.2313 -1.9790 
0.0062 o. 0214 0.0184 o. 0089 o.o1 o8 0.0204 1.0000 o. 0099 ' 0.2000 

GAMMA RU 99 RU 100 RH 100 RH 101 RH 102 ~0 102 ~0 103 AG 105 AG 106 SN 111 
-89.2187 . -85.5790 -87.3930 -86.1740 -87.92 30 -87.4600 -87.1300 -86.9430 -85.6400 

-7.4689 -2.8825 .3.0245 6.6525 4.6449 -5.3427 3.5390 6. 3'469 
0.0057 o. 02 04 0.0214 0.0184 0.0233 0.0108 0.0156 1.0000 MASS 

N RU 98 RU 99 RH 99 RH 100 RH 101 PO 101 PO 102 AG 104 AG 105 SN 11.0 
-88.2215 -85. 5190 -85.5790 -87 .39·30 -85.4040 -87.9230 -85.1.410 -87.1300 UNKNOWN 

-8.3880 ·0.4904 7.4466 '7.9952 7.4163 -5.7092 B. 5914 8.43 03 -8.4960 
0.2000 o. 0064 ! 0.0063 0.0051 0.0184 -0.0090 o. 0118 o. 0127 ' '0.0402 

~ TC .98 TC 99 RU 99 RU 100 RU 101 RH 101 RH 102. PO 104 PO 105 IN 110 
-86.5200 -87.3270 -89.2187 ·-87 .9532 -87.3930 -86.7140 -89.4110 -88.4310 -'86 •. 4120 

-13.5149 ~6.1635. ~5. 2444 3.4137 -0.2446 -10.9372 0 o7.935 3.5634 -14.2249 
1.0000 0.2000 o. 0057 0.0063 0.0214 0.0184 0.0204 O. 011 A 0.0136 

D TC' 97 TC 98 RU .. 98 RU · 99 RU 100 RH 100. RH 101 PO 103 PO 104 IN 109 
-87.2400 . -86.5200 -88.2215 -89.2187 -85.5790 -87.3930 -87.4600 -89.4110 -86.5300 I 

I-' 
.-J 
co 
I 

-·16. 7090 ,-7.2575 -9.2400 -1.2115 -2.·1186 -14.5652 -0.5575 .-0.2016 -17.8390 
0.0.502 1.0000 1.4100 . 0 .• 0057 0.0204 0.0214 0.0108 0 •. 0204 0.0502 

T TC 96 TC 97 RU .9.7 RU 98 RU 99 RH 99 RH 100 PO 102 PO 103 IN 108 
-85.8600 -87.2400 •86. 04 00 -88.2215 -85.5190 -85.5790 -87.9230 -'8'7.4600 -8.4'•7300 

-13.7561 -6. c;l40 c -8.0213 ~2~8944 -0.'2734 -10.9069 -1.6879 o. 3714 -13.3022 
0.0047 0.0048 1. 0000 0.2000 0.0064 0.0063 0.0090 .0.0061 0.0058 

HE3 MO 96 MO 97 TC 97 TC .98 TC 99 RU 99 RU 100 RH 102 RH 103 co· 1 o8 
-88.7942 -87.5389 -87.2400 -86.5200 -87.3270 -89.2187 -86.7740 -88.0144 -89.2481 

-2.3348 6.8219 3.1052 10.3322 11.4262 13 •. 1091 11.4377 11.6376 ,_3 .·o.s1-1 
0.0050 0~0047 o. 05 02 1.0000 0.2000 0.0057 0.0185 0.0090 0.0072 

HE4 MO 95 MO 96 TC 96 TC 97 TC 98 RU 98 RU .99 RH 101 RH 102 co 107 
-87.7089 -88.7942 -85.8600 -87.2400 -86.5200 -88.2215 -87.3930 -86.7740 -86.9860 

-18.4322 -E. 7393 -13.7822 -6.0313 ~4.4073 -4.2149 -16.7524 -5.6098 -4.73.09 -20.8872 
0.0142 O. G063 o. 0090 0.0217 0.0503 o. 0076 1.4100 0.0208 0.0218 1.4100 

HE6 MO 93 MO 94 TC 94 TC . 95 TC' 96 RU ·96 RU 97 RH · 99 RH 100 CD 105 
-e6.785o -88.4065 -84.1460 -86.0500 -85.8600 -86.0710 -86.0400 -85.5190 -85.5790 -84.::noo 

-14.5039 -7.2900 -6.0119 -0.8626 2. 0367 -0.9161 -12.0427 2.4186 -14.5774 
0.0063 0.0146 o. 0050 0.0051 0.0048 0.0502 1.0000 0.0064 1.0000 

l 16 NB 93 NB CJ4 "'0 94 MO 95 MO 96 TC 96 TC 97 RU 99 RU 100 AG 105 
-87.2035 -86.3460 -88.4065 -87.7089 -88.7942 -85.8600 -87.2400 -89.2187 -87.1300 



44 RU 100 MASS E)(CESS -89.2187 +I- 0.0048 I'IEV 
*********** -------------------------------------------------------------------------------------------------------------------
INCOMING GAMMA N p 0 T HE3 HE4 l16 Ll7 Cl2 
-------------------------------------------------------~-------------------------·--------------------~--------~----
OUTGOING 

6.8059 5. 46 33 10.6912 13.7456 13. 1726 2.6171 n. 8127 14.0914 -0.5747 
0.0057 o. 0186 0.0093 0.0066 o. 0206 0.0120 0.0103 n.oo65 0.0102 

GAMMA RU 100 RU 101 RH 101 RH 102 RH 103 PO 103 PO 104 AG 106 AG 107 SN 112 
-87.9532 -87.3930 -86.7740 -88.0144 -87.4600 -89.4110 -86.9430 -88.4028 -88.6440 

-9.6711 -4.42 21 3.2388 4.4338 5.5642 -7.4054 3.9283 4. 5602 -11.;6501 
0.0062 o. 0215 0.0186 0.0093 0.0111 0.0206 1.0000 0.0103 0.2001 

N RU 99 RU 100 RH 100 RH 101 RH 102 PO 102 PO 103 AG 10.5 AG 106 SN 111 
-87.6190 -85.5790 -87.3930 ...;86. 7740 -87.9230 -87.4600 -87.1300 -86.9430 -85.1\400 

-9.1807 -2.5862 4.5814 7.5402 5.1976 -6.0685 6.0117 8.3066 -8.3477 
0.0069 0.0602 0.0057 0.;0065 0. 0()93 0.0066 0.0130 0.0078 0.2001 

p TC 99 TC 100 RU 100 RU 101 RU 102 RH 102 RH 103 PO 105 PO 106 IN 111 
-87.3270 -85.8500 -87.9532 -89.0979 -86.7740 -88.0144 -88.4310 -89.9070 -88.1600 

-15.8346 -6.9562 -7.4466 0.5485 -0.0303. -13. 15 59 1.1448 o. 983 7 -15.9426 
o. 2001 o. 0069 o. 0063 . 0.0057 O. Ol!l6 0.0093 0.0121 o. 0130 0.0403 

0 TC 98 TC 99 RU 99 RU 100 RU 101 RH 101 RH 102 PO 104 PO 105 IN 110 
-86. 5200 -87.3270 -87.6190 -87.9532 -87.3930 -86.1740 -89.4110 -88.4310 -86 ;,4120 I 

I-' 
-J 
~ 

I 

-16.9286 - c;. 5772 -B. 65 82 -3.4137 -3.6583 -14.3509 -2.6202 0.1497 -17.6386 
1.0000 0.2001 o. 0063 O.o0063 0.0215 0.0186 0.0206 o. 0121 0.0139 

T TC 97 TC 98 RU 98 RU 99 RU 100 RH 100 RH _ 101 PO 103 - PO 104 IN 109 
-87.2400 -86.5200 -88,; 2215 -87.6190 -85.5790 -87.3930 -87.4600 -89.4110 -86.5300 

-16.6111 -7. <;689 -10.3410 -3.6871 -3.3501 -13.7721 -2.0472 -2.2977 -15.6010 
0.0055 0.0055 o. 2001 . 0.0069 0.0602 0.0057 0.0067 0.0078 0.0093 

HE3 MO 97 MO 98 TC 98 TC 99 TC 100 RU 100 RU 101 RH 103 RH 104 co 109 
-87.5389 -88.1097 -86. 52 00 -87.3270 -85.8500 -87.9532 -88.0144 -86.9450 -88.5490 

-2. 8492 3. G669 2. 88 55 8.0125 10.6335 10.9069 9.2190 11.2782 -2.3.953 
0.0054 0.0055 1. 0000 0.2001 0.0069 0.0063 0.0094 o. 006 7 0.0064 

HE4 MO 96 MO 97 TC 97 TC 98 TC 99 RU 99 RU 100 RH 102 RH 103 co 108 
-88.7942 -87.5389 -87.2400 -86.5200 -87.3270 -87.6190 -86.7740 -88.0144 -89.2481 

-18.4104 -11.0366 -13.·4779 -7.8210 -4.6270 -5.8456 -16.1706 -7.1495 -4.5166 -19.6888 
0.0068 o. 006<1 o. 0219 0.0504 1.0000 1.4100 0.0075 0.0219 0.0191 0.0074 

HE6 MO 94 MO <;5 TC 95 TC 96 TC 97. RU 97 RU 98 RH 100 RH 101 CD 106 
-88.4065 -87.7C89 -86.0500 -85.8600 -87.2400 . -86.0400 -88.2215 -85.5790 -87.3930 -87.1281 

-!="" 

-16.9611 -8.4516 -8.3092 -0.8182 -1.1358 -14~3623 
-!="" 

-1.3770 -0.4466 -16.3641 ::0 
0.0148 o. 0058 o. 0058 0.0055 0.0056 1.0000 0.2001 o. 0059 0.0103 ~ 

ll6 N8 94 NB <15 MO 95 MO 96 MO 97 TC 97 TC 98 RU 100 RU 101 AG 106 I-' 

-86.3460 -86.7841 -87.7089 -88.7942 -87.5389 
0 

-87.2400 -86.5200 -87.9532 -86.9430 0 



44 RU 101 MASS E )(CESS -8 7 • 95 3 2 +I- 0.0031 t-!EV ..,.. 
*********** 

..,.. 
::0 

----~-------~------------------------------------------------------------------------------------------------------ ~ 

IN COM lNG GAMMA N p 0 T HE3 HE4 ll6 LI7. C12 1-' 
0 ------------------------------------------------------------------------------------------------------------------- 1-' 

OUTGOING 
9.2161 6. 1098 13.1971 13.9417 16.3891 2.9025 14.5380 14.5611 0.3628 
0.0054 o. 0086 0.0055 0.0068 0.0114 0.0124 0.0053 o. 0086 0.0173 

GAMMA RU 101 RU 102 RH 102 RH 103 RH 104 PO 104 PO 105 AG 107 AG 108 SN 113 
-,.89.0979 -86.7740 -88.0144 -86.9450 -89.4110 -88.4310 -88.4028 -87.6070 -88;,3160 

-6.8059 -1.3427 3.8853 6.9397 6.3667 -4.1889 5.0068 7.2855 -7.3806 
0.0057 o. 0183 0.0086 0.0055 0.0202 0.0114 0.0096 0.0053 0.0095 

N RU 100 RU 101 RH 101 PH 102 RH 103 PO 103 PO 104 AG 106 AG 107 SN 112 
-89.2187 -87.3930 -86.7740 -88.0144 -87 ~4600 -89.4110 -86.9430 -88.4028 -88.6440 

-9.3922 -0.8467 6.9916 6.9818 7. 7035 -5.87 24 8.7532 8.0330 -7.2582 
0.0601 0.0252 0.0054 0.0193 0.0055 0.0068 0.0068 o. 0054 0.0095 

p TC 100 TC 101 RU 101 RU 102 RU 103 RH 103 RH 104 PO 106 PO 107 IN 112 
-85.8500 -86.3240 -89.0979 -87.2740 -88.0144 -86.9450 -89.9070 -88.3679 -87.9840 

-13.7621 -7.1677 -4.5814 2. 9587 0.6162 -10.6500 1.4303 3. 7252 -12.9291 
0.0059 o. 0601 o. 0057 o. 0054 0.0086 O.OO'i'i 0.0124 0.0068 0.2000 

D TC 99 TC 100 RU 100 RU 101 RU 102 RH 102 RH 103 PO 105 PO 106 IN 111 
-87.3270 -85.8500 -89. 2187 -89.0979 -86.7740 -88.0144 -88.4310 -89.<J070 -88.1600 I 

1-' co 
0 
I 

-16.3831 -7.5047 -1.9952 -0.5485 -0.5788 -13.7044 0.5963 0.4352 -16.4911 
0.2000 o. 0059 0.0051 0.0057 0.0183 o.co86 0.0115 0.0124 0.0401 

T TC 98 TC 99 RU 99 RU 100 RU 101 RH 101 RH 102 PO 104 PO 105 IN 110 
-86.5200 -87.3270 -87.6190 -89.2187 -87.3930 -86.7740 -89.4110 -'88.4310 -86.4120 

-14.7148 -8.8561 -8.26 85 -3.8986 -1.6106 -ll.3619 -1.8511 -0.1112 -12.5421 
0.0041 o. 0095 o. 0059 0.0601 0.0252 0.0054 0.0068 0.0124. 0.0047 

HE3 MO 98 1110 99 TC 99 TC 100 TC 101 RU 101 RU 102 RH 104 RH 105 CD 110 
-88.1097 -85.9570 -87.37.70 -85.8500 -86.3240 -89.0979 -86.9450 -87.8660 -<J0.3424 

-2.8390 5. 803 2 3. 4310 10.0850 10.4220 13.7721 11.7249 11.4743 -1.8289 
0.0041 o. 0041 o. 2000 0.0059 0.0601 o. 0057 0.0056 o. 0069 0.0086 

HE4 MO 97 MO 98 TC 98 TC 99 TC 100 RU 100 RU 101 RH 103 RH 104 co 109 
-87.5389 -88.1097 -86.52 00 -!17.3270 -85.8500 -89.2187 -88.0144 -86.9450 -88.5490 

-17.8425 -8.6858 -12.4024 -5.1755 -4.0814 -2.3986 -15.5076 -4.0700 -3.8701 -18•5654 
0.0059 o. 0056 o. 05 03 1.0000 o. 2001 0.0065 0.0065 0.0187 o. 0095 0.0078 

HE6 MO 95 MO 96 TC 96 TC 97 TC 98 RU 98 RU 99 RH 101 RH 102 co 107 
-87.7089 -88.7942 -85.86 00 -87.2400 -86.5200 -88.2215 -87.6190 -87.3930 -86. 1740 -86.9860 

-15.2575 -8.3262 -5. 95 84 -1.3668 1.0181 -o. 5903 -12.2899 1.9636 -13.6388 
0.0045 0.0252 o. 0041 0.0043 o. 0043 0.2000 0.0060 o. 0056 0.0053 

ll6 NB 95 NB 96 MO 96 MO 97 MO 98 TC 98 TC 99 RU 101 RU 102 AG 107 
-86.7841 -85.6440 -88.7942 -87.5389 -88.1097 -86.5200 -87.3270 -89.0979 -BA.4028 



44 RU 102 MASS EXCESS -8CJ.097q +I- 0.0044 MEV 
*********** 
--------------~------------------------------------------------------------~---------------------------------------
INCOMING GAMMA N p D T HE3 HE4 LI6 U7 .C12 
-------------------------------------------------------------------------------------------------------------------
OUTGOING 

6.2475 6. 20 55 10.CJ830 13.7181 14.2644 3.2338 12.5975 14.5268 1.4671 
0.0195 o. 0063 0.0074 0.0128 0.0128 o.oo75 0.0092 ·o.co66 0.0091 

GAMMA RU 102 RU 103 RH 103 RH 104 RH 105 PO 105 PO 106 AG 108 AG 109 SN 114 
-87.2740 -88.0144 -86•9450 -87.8660 -88.4310 -89.CJ070 -87.6070 -88.7174 -90.5650 

-CJ. 2161 -3.1063 3.9810 4.7256 7.1730 -6.3136 5.3219 5.3450 -8.8533 
0.0054 o. 0091 0.0063 .0.0074 0.0118 0.0128 0.0062 0.0092 0.0176 

N RU 101 RU 102 RH 102 RH 103 RH 104 PO 104 PO 105 AG 107 AG 108 SN 113 
-87.9532 -86. 7740 -88.0144 -86.9450 -89.4110 -88.4310 -88.4028 -87.6070 -88.3160 

-10.0629 -3.7154 4.0230 6.6530 5.4894 -6.0CJ61 6.0694 8.0444 -7.0479 
0.0254 1. 0000 0.0195 0.0065 . 0.0074 0.0128 . 0.0063 0.0092 0.0091 

p TC 101 TC 102 RU 102. RU 103 RU 104 RH 104 RH 105 PO 107 PO 108 IN 113 
-86.3240 -84.6000 -87.2740 -88.0899 -86.9450 -87.8660 -88.3679 -89.5240 78q.3390 

-16.3838 -7• 8384 -6.9916 -0.0099 0.7119 712.8641 1.7616 1. 0414 -14.2498 
0.0602 O. C254 o. 00 54 0.0195 0.0063 0.0075 0.0075 c. 0063 0.0100 

0 TC 100 TC 101 RU 101 RU 102 RU 103 RH 103 RH 104 PO 106 PO 107. IN 112 
-85.8500 -86.3240 -87. Cl532 -:87.2740 -88.0144 -86.9450 -89.9070 -88.367CJ -87. qs4o I. 

1-' co 
1-' 
I 

-16.7208 -10.1264 -7.5402 -2.9587 -2.3425 -13.6087 -,1.5284 0.7664 -15.8878 
0.0067 o. 0602 0.0065 0.0054 0.0091 0.0063 0~0128 0.0075 0.2000 

T TC 99 TC 100 RU 100 RU 101 RU 102 RH 102 RH 103 PO 105 PO -106 IN lU 
-87.3270 -85.8500 -89.21 87 -87.9532 -86.7740 -88.0144 -88.4310 -89.9070 -8A.1600 

-18.0722 -9.7725 -10.8902 -4.5693 -4.4793 -14.3305 -,2.0748 -:2.7549 ,-14.7828 
0.0100 o. 0056 o. 06 02 0.0254 1.0000 0.0195 o. 0128 o. 011 q • 0.0057 

HE3 MO · 9CJ MO 100 TC 100 TC 101 TC 102 RU 102 RU 103 RH io5 RH 1()6 co 111 
-85.CJ570 -86.1853 -85. 85 00 -86.3240 -84.6000 -87.2740 -87.8660 -86.3670 -8q.2464 

-3.4129 2.5058 3. 0933 7.4633 9.751~ 11.3619 9.5108 11.2507 -1.1803 
0.0052 0.0100 . o. 0067 0.0602 0.0254 0.0054 0.0075 o. 0128 0.0056 

HE4 MO 98 MO 99 TC 99 TC 100 TC 101 RU 101 RU 102 RH 104 RH 105 co 110 
-88.1097 -85.9570 -87.32 70 -85.8500 -86.3240 -87.9532 -86,;Cl450 -87.8660 -90.3424 

-17.9019 -11.0858 -12.1671 -7.0402 -4.4192 -4.1458 -15,;0526 -5.8337 .,-3.7744 -17.4480 
0.0065 0.0065 1. 0000 0.2001 0.0078 0.0072 0.0077 0.0100 o. 0075 0.0073 

HE6 MO 96 MO 97 TC 97 TC 98 TC 99 RU 99 RU 100 RH 102 RH 103 co 108 
-88.7942 -87.5389 -87,;2400 -86.5200 -87.3270 -87.6190 -89.2187 -86.7740 -88.0144 -89.2481 

+ 
-17.5423 -9.5089 -8.3584 -1.9407 -2.2794 -0.9280 -14.CJ115 -1.0050 -15.5793 + 

0.0254 0.0083 o. 0053 0.0053 0.0101 0.0068 0.0602 0.0196 0.0092 !Jj 

" LI6 NB 96 NB 97 MO 97 foi,O 98 MO 99 TC. 99 TC 100 RU 102 RU 103 AG 108 1-' 
-85.6440 -85.6060 -87.5389 -88.10'97 -85.9570 -87.32 70 -85.8500 -87.2740 -87.6070 0 

1\) 



44 RU 104 MASS EXCESS -88.0899 +I- 0.0048 MEV -!="' 

*********** 
-!="' 

~ ------------------------------------------------------------------------------------------------------------------- s::: 

INCOMING GAMMA N p 0 T HE3 HE4 ll6 ll7 C12 f-' 

---------------------------------------------------------------------------------------~---------------------------
0 
-!="' 

OUTGOING 
5.9765 7. 06 51 11.4130 13.7181 15.2093 3.8sac; 13.4685 15.0134 3.4328 
o. 016 7 o. 0129 0.0120 0.0403 0.0064 0.0093 0.0086 o. 0121 0.0065 

GAMMA RU 104 RU 105 RH 105 RH 106 RH 107 PO 107 PO lOB AG 110 AG 111 SN 116 
-85.9950 -87. 8660 -86.3670 -86.8580 -88.3679 -89.5240 -87.4700 -88.1960 -91.5227 

-8.8873 -1.9274 4.8406 5.1556 8.6770 -5.3687 6.6445 6.2160 -6.1303 
0.0196 0.0077 0.0129 o. 0120 0.0077 0.0065 0.0069 0.0086 0.0085 

N RU 103 RU 104 RH 104 RH 105 RH 106 PO 106 PO 107 AG 109 AG llO SN 115 
-87.2740 -86.9450 -87.8660 -86.3670 -89.9070 -88.3679 -88.7174 -87.4700 -90.0310 

-10.4589 ' -5.0674 3.7520 5.8991 5.9194 -6.0961 6.3115 . 1. 8664 -5.8369 
0.1001 '0.1001 0.0167 0.0120 0.0120 0.0403 0.0070 o. 0139 0.0093 

p TC 103. TC 104 RU 104 RU 105 RU 106 RH 106 RH 107 PO 109 PO 110 IN 115 
-84.9200 -82.;2400 -85.9950 -86.3280 -86.3670 -86.8580 -87.6020 -88.3380 -89.5420 

-16.6258 -8~ 2344 -6.6628 -0.2809 1.5715 -12.4341 2.3866 1.2835 -12.6408 
1.0000 0.1001 o. 0196 0.0167 0.0129 o.oi2o 0.0094 0.0070 0.0093 

0 TC 102 TC 103 RU 103 RU 104 RU 105 R.H 105 RH 106 PO 108 PO 109 IN 114 
-84.6000 -84.9200 -87.27 40 -85.9950 -87.8660 -86.3670 -89.5240 -87.6020 -88.5850 I 

f-' co 
1\) 
I 

-16.7158 -10.3684 -6.6530 -2.6299 -1.1635 -12.7491 -0.5835 1. 3915 -13.7008 
0.0255 1.0000 o. 0065 0.0196 0.0077 0.0129 0.0065 0.0094 0.0093 

T TC 101 TC 102 RU 102 RU 103 RU 104 RH 104 RH 105 PO 107 PO lOR IN 113 
-86. 3240 -84.6000 -89.0979 -87.2740 -86.9450 -87.8660 -88.3679 -89.5240 -89.3390 

-19.5172 -11.3498 -11.1322 -4.9653 -5.8313 -14.601.5 -2.0748 -3.1.139 -13.9799 
0.0196 1. 4100 1. 0000 0.1001 0.1001 0.0167 0.0403 o. 6000 0.0059 

HE3 MO. 101 MO 102 TC 102 TC 103 TC 104 RU 104 RU 105 RH 107 RH 108 co 113 
-83.5040 -83.6000 -84.6000 -84.9200 -82.2400 -85.9950 -86.8580 -85.0000 -89.0413 

-4.3293 1. 0608 3. C9 83 7.2213 9.3553 ll.6907 9.9408 11.2507 o.o6oo 
0.0060 0.0196 o. 02 55 1.0000 0.1001 0.0196 0.012.1 o. 0403 0.0057 

HE4 MO 100 MO 101 TC 101 TC 102 TC 103 RU 103 RU 104 RH 106 RH 107 co 112 
-86.1853 -83.'5040 -86.3240 -84.6000 -84•9200 -87.2740 -86. ~6 70 -86.8580 -90.'5746 

-17.5784 -11.6597 -11.0721 -6.7022 -4.4141 -2.80 36 -14.1654 -4.6547 .-2.9148 -1<;.3457 
0.0068 o. 0110 o. 0080 0.0603 O.Q258 0.0070 o. 0077 0.0087 . o. 0136 0.0072 

HE6 MO 98 MO 99 TC 99 TC 100 TC 101 RU 101 RU 102 RH 104 RH 10'5 co 110 
-88.1097 -85.9570 -87.3270 -85.8500 -86.3240 -87.95 32 -89.0979 -86.9450 -87.8660 -90.3424 

-18.6683 -11.2469 -8.9323 -2.8511 -3.7243 -0.9230' -15.1535 -1.2760 -14.7083 
0.2001 1. 0000 o. 0103 0.0060 0.0196 0.0255 1.cooo 0.0168 0.0086 

L 16 NB 98 NB 99 r-10 99 MO 100 P-\0 101 TC 101 TC 102 RU 104 RU 105 AG 110 
-83. '5100 -82.8600 -85.9570 -86.1853 -83.5040 -86.3240 -84.6000 -85.9950 -87.4700 



45 RH 103 MASS E~CESS -88.0144 +1- 0.0045 MEV 
*********** . . -------------------------------------------------------------------------------------------------------------------
INCOMING GAMMA N p 0 T HE3 HE4 ll6 ll7 Cl2 
-------------------------------------------------------------------------------------------------------------------
OUTGOING 

7.0020 8;. 68 56 13.5525 16.8426 13.8599 2.8132 14.6230 17.2353 -1.0134 
0.0075 o. 0119 0.0128 0.0075 0.0101 0.0062 0.0092 0.005A .0.0215 

GAMMA RH 103 RH 104 PO 104 PO 105 PO 106 AG 106 AG 107 co 109 CD 110 S8 115 
-86.9450 -89.4110 -88.4310 -89.9070 -B6.<J430 -88.4028 -88.5490 -90.3424 -87.0010 

-'1.3118 -1.3368 6.4611 7.2951 5.9755 -6.7181 7.2507 7.3705 -11.7958 
o. 0092 o. 0205 0. 0119 o. 0128 1.0000 0.0101 0.0063 0.0092 0.2001 

N RH 102 RH 103 PO 103 PO 104 PO 105 AG 105 AG 106 CD 108 CD 109 SB 114 
-86.7740 -87.4600 -89.4110 -88.4310 -87.1300 -86.'l430 -89.2481 -88.5490 -84.2900 

-6.2055 0.0421 4. 7775 7.5126 8.0590 -2.9116 6.3920 8.3213 -4.7384 
0.0063 0.0195 0.0075 0.0128 0.0128 0.0075 O. OO<J2 0.0067 0.0092 

p RU 102 RU 103 RH 103 RH 104 RH 105 PO 105 PO 106 AG 108 AG 109 SN 114 
-89.0979 -87.2740 -86.9450 -87.8660 -88.4310 -69.'1070 -87.6070 -88.7174 -90.5650 

-13.1971 -3.9810 -7. 0673 0.7446 3.1920 -10.2946 1;.3409 1.3640 -12.8343 
0.0055 0.0063 o. 0092 0.0075 0.0119 0.0128 0.0063 0.0092 0.0176 

D RU 101 RU 102 RH 102 RH 103 RH 104 PO 104 PO 105 AG 107 AG 108 SN 113 
-67.95 32 -89.0979 -86.7740 -66.9450 -89.4110 -66•4310 -88.4026 -87.6070 -88.3160 I 

1--' 
CXl 
'-"' 

I 

-13.7456 -6.93<J7 -6.2624 -3.0544 -0.5730 -11.1286 -1.9329 0.3458 -14.3203 
0.0066 o. 0055 o. 0186 0.0092 . 0.0205 0.0119 0.0101 0.0063 0.0101 

T RU 100 RU 101 RH 101 RH 102 RH 103 -=~'.!~~0 PO 104 AG 106 AG 107 SN 112 
-69.2187 -67.9532 -87.3930 -86.7740 -89.4110 -86.9430 -88-.4028 -88.6440 

-17.0957 -8.5503 -1.7035 -0.7119 -o. 7218 -13.5760 1.0497 0.3295 -14.9617 
o. 0602 0.0254 0.0055 0.0063 o. 0195 0.0075 0.0076 0.0063 0.0101 

HE3 TC 100 . TC 101 RU 101 RU 102 RU 103 RH 103 RH 104 PO 106 PO 107 IN 112 
-85.8500 -86.3240 -67.95 32 -89.0979 -87.2740 -86.9450 -89.9070 -88.3679 -87.9840 

-3.1121 3.4823 6. 06 85 10.6500 13.6087 11.2662 12.0603 14.3752 -2.2791 
o. 0067 0.0602 0.0066 0.0055 0.0063 0.0092 0.0129 0~0076 0.2001 

HE4 TC 99 TC 100 RU 100 RU 101 RU 102 RH 102 RH 103 PO 105 PD 106 IN 111 
-87.3270 - 85. 6500 -89.2187 -87.9532 -89.0979 -66.7740 - BB.4310 -89.9070 -88.1600 

-18.3726 -11.0212 -10 •. 1021 -4.6577 -1.44 39 -5.1023 -15.7948 '""4.0642 -1.2943 -19.0826 
1.0000 0.2001 o. 0073 0.0072 0.0077 0.0218 0.0190 0.0209 0.0126 0.0143 

HE6 TC 97 TC 98 RU 98 RU 99 RU 100 RH 10.0 RH 101 PO 103 PO 104 tN 109 
-87.2400 -66.5200 -88.2215 -87.6190 -89.2187 -85.5790 -87.3930 -87.4600 -69.4110 -86.5300 

-!=" 

-14.5639 -5.9217 -6. 2938 -1.6399 -1.3026 2.04 72 -11.7248 -0.2505 -13.5538 -!=" 

0.0054 0.0054 o. 2001 0.0066 0.0602 0.006 7 0.0056 0.0077 0.0092 ~ 
>' 

ll6 MO 97 MO 98 TC 98 TC 99 TC 100 RU 100 RU 101 RH 103 RH.104 co 109 1--' 

-87.5389 -88.1097 -86.5200 -87.3270 -85.8500 -89.2187 -87.9532 -86.9450 -88.5490 0 
'-"' 



46 PO 102 MASS EXCESS -87.9230 +/- 0.0100 MEV _.,.. 
*********** _.,.. 

------------------------------------------------------------------------------------------------------------------- ~ 
,:; 

INCOMING GAMMA · N p 0 T HE3 HE4 ll6 ll7 C12 1-' 

---------------------------------------------------------------------------------------~---------------------~-----
0 
1\) 

OUTGO lNG 
7.6084 4. 23 60 10.3539 14.1569 11.3383 1.629CJ 10.8954 13.5143 
o. 0224 o. 1005 0.0180 1.0001 1.4100 0.0107 o. 0510 0.0164 MASS 

GAMMA PO 102 Po 103 AG 103 AG 104 AG 105 co 105 CD 106 IN 108 IN 109 TE 114 
-87.4600 -!14. 8700 -85.1410 -87.1300 -84.3300 -87.12'31 -84.7300 -86.5300 UNKNOWN 

-10.5904 -6. 08 55 2.0115 4. 0965 2•8769 -9.23<n 1.5940 3.6429 
0.0251 1. 0000 0.1005 0.0180 1.0001 1.4100 0.15.03 0.0510 MASS 

N PO 101 PO 102 AG 102 AG 103 AG 104 co 104 co 105 IN 107 IN lOB TE 113 
-85.4040 -82.6200 -84.8700 -85.1410 -83.9400 -84.3300 -83.5000 -84.7300 UNKNOWN 

-7.8190 -0.3665 5.3839 9.1490 4.8603 -5.6572 5.8624 8. CJ434 -11.3660 
0.0206 O. 012 B 0.0224 0.0149 0.0180 1.0001 0.0117 o. 0109 0.0441 

p RH 101 RH 102 PO 102 PO 103 PO 104 AG 104 AG 105 co 107 co 108 S8 113 
-87.3930 -86.7740 -87.4600 -89.4110 -85.1"410 -87.1300 -86.9860 -89.2481 -83.8460 

-15.4799 -5.5945 -a. 3659 1.3510 -1.2576 -13.4932 0.1576 o. 8344. 
0.0233 0.0206 o. 0251 0.0224 0.1005 0.0180 0.0108 o. 0117 MASS 

0 RH 100 RH 101 PO 101 PO 102 PO 103 AG 103 AG 104 CD 106 co 107 SB 112 
-85.5790 - B7.3<J30 -!J5.4040 -87.4600 -84.8700 -85.1410 -87.1281 -86.9860 UNKNOWN I 

1-' 
CJ) _.,.. 
I 

-17.3539 -<J. 222 5 -1 o. 6040 -4.3330 -5.3216 -15.5782 -4.4545 -o. 8375 
0.0224 0.0233 1. 0001 0.0251 1.0001 0.1005 1.4100 0.0108 MASS 

T RH 99 RH 100 PO 100 PO 101 PO 102 AG 102 AG 103 . co 105 co 106 SB 111 
-85.5190 -85.5790 -84.9800 -85.4040 -82.6200 -84.8700 -84.3300 -87.1281 UNKNOWN 

-15.2353 -5.5642 -9.9863 -2.3254 -1.1304 -12.9696 -1.635<) -1.0040 -17.2143 
0.0108 o. 0111 o. 0233 0.0206 o. 0128 0.0224 1.0001 0.0135 0.2002 

HE3 RU 99 RU 100 RH 100 RH 101 RH 102 PO 102 PO 103 AG 105 AG 106 SN 111 
-87.6190 -89.2187 -85.5790 -87.3930 -86.7740 -87.4600 -87.1300 -86. <J430 -85.6400 

-2.1262 5.3427 2. 4602 8.3672 11.9952 9.9876 8.8817 11.6896 
0.010B O. 0101l o. 0224 0.0233 0.0206 0.02 51 0.0181 1.0001 MASS 

HE4 RU 98 RU CJ9 RH 99 RH 100 RH 101 PO 101 PO 102 AG 104 AG 105 SN 110 
-88.2215 -87.6190 -85. 51 90 -85.5790 -87.3930 -85.4040 -85.1410 -87.1300 UNKNOWN 

-19.4502 -11.4098 -15.6822 -8.3653 -5.0522 -8.8699 -18.1165 -8.8128 -5.7439 
0.0119 1.4100 1. 41 00 0.3002 0.0227 0.2003 1.0001 1.0001 C.l006 MASS 

HE6 RU 96 RU 97 RH 97 RH 98 RH 99 PO 99 PO 100. AG 102 AG 103 SN 108 
-86.0710 -86.C400 -82.5500 -84.0200 -85.5190 -81.7200 -84.9800 -82.6200 -84.8700 UNKNOWN 

·-16.1514 -6.7000 -a. 6824 -0.6540 0.5576 -1.5611 -14.0076 0.3559 -17.2814 
0.0510 1.0001 1.4100 0.0109 0.0108 0.0224 0.0233 1). 0224 0.0510 

ll6 TC 96 TC 97 RU 97 RU 98 RU 99 RH 99 RH 100 PO 102 PO 103 IN 1()8 
-85.8600 -87.2400 -86.0400 -88.2215 -87.6190 -85.5190 -85.5790 -87.4600 -84.1300 



- - - -
4ll PO 104 MASS EXCESS -89.4110 +/- 0.0110 ~EV 

*********** 
---------------------------------------------------------~------------------------'---------------------------------
INCOMING GAMMA N p 0 T HE3 HE4 lt6 ll7 C12 
--------------------------------------------------------------------------------------------------------------------
OUTGOING 

7. 0914 5. 0080 10.6679 13.9417 12.5063 2.261S 11.0894 13.6563 -4.0010 
0.0163 1. 00 01 0.0142 0.0118 0.0125 o. 011. 8 o.o415 ,0.2003 o. 1105 

GA.MMA PO 104 PO 105 AG 105 AG 106 AG 107 CD 107 co lOB IN 110 IN 111 TE 116 
-88.4310 -87. 13 00 -86.9430 -88.4028 -86.91360 -89.7.481 -86.4120 -81!.1600 -:-85.4100 

-10.0224 -5.0525 2.7835 4.4105 4. 5770 -a. 0717 3.1360 3.8369 -14.9824 
o. 0228 o. 0186 1.0001 0.0142 0.0117 0.0125 0.0171 o. 0415 0.7001 

N PO 103 PO 104 AG 104 AG 105 AG 106 co ·106 CD 107 IN 109 IN 110 TE 115 
-87. 4600 -85.1410 -87.1300 -86.9430 -137.1281 -86.91360 -86.5300 -86;,4120 -82.5000 

-a. 6856 -1.6835 4.8669 8.1570 5.1743 -5.8724 5.9374 e •. 5497 -9.6990 
0.0119 o. 012 5 0.0163 0.0125 0.0142 0.0118 0.0136 o. 0116 0.0237 

p RH 103 RH 104 PO 104 PO 105 PO 106 AG 106 AG 107 co. 109 co 110 SB 115 
-88.0144 -86.9450 -88.4310 -89.9070 -86.9430 -88.4028 -88.5490 -90.3424 -87.0010 

-15.;7729 -6.4611 -7.7979 ' o. 8340 -0.4856 -13.1792 0.7896 0.9094 -18.2569 
0.0136 o. 0119 o. 02 28 0.0163 1.0001 0.0142 0.0118 o. 0136 o. 2003 

0 RH 102. RH 103 PO 103 PO 104 PO 105 AG 10 5 AG 106 co 108 co 109 SB 114 
-86.7740 -88.0144 -87.4600 -88.4310 -87.1300 -:86.9430 -89.2481 -88.5490 -84.2900 I 

1-' 
():) 
\JI 

I 

-16.9679 -9.5155 -9.1490 -3.7650 -4.2886 -14.8062 -3.2865 -0.2055 -20.5149 
0.0211 0.0136 o. 0149 0.0228 0.0186 1.0001 0.0126 o. 0118 0.0444 

T RH 101 RH 102 PO 102 PO 103 PO 104 AG 104 AG 105 co 107 co lOB SB 113 
-87.3930 -86.7740 -87.9230 -87.4600 -85.1410 -87.1300 -86.9860 -89.2481 -83.8460 

-16.3891 -7.1730 -10.2793 -3.1920 -2.;4474 -13. 48'66 -1.8511 -1.8280 -16.0263 
0.0114 o. 0118 o. 0136 0.0119 0.0125 0.0163 0.0118 0.0136 0.0202 

HE3 RU 101 RU 102. RH 102 RH 103 RH 104 PO 104 PO 105 AG 107 AG 108 SN 113 
-87.9532 -ec;. 0919 -86.7740 -88.0144 -86.9450 -88.4310 -88.4028 -87.6070 -88.3160 

-2.6170 4.1889 2. 8462 8.0742 11.1286 10.5556 9.1957 11.4743 -3.1917 
0.0120 o. 0114 o. 0211 0.0136 0.0119 0.0228 0.0143 o.Oll8 0.0142 

HE4 RU 100 RU 101 RH 101 RH 102 RH 103 PO 103 PO 104 AG 106. AG 107 SN 112 
-89.2187 -87.9532 -87.3930 -86.7740 -88.0144 -87.4600 -86.9430 -88.4028 -88.6440 

-18.7877 -11.3188 -14.2012 -8.2943 -4.6663 -6.6739 -16.6614 -7.7798 -4.9719 
0.0124 0.0124 0.0232 0.0240 0.0215 o. 02 58 0.0154 0.0191 1.0001 MASS 

HE6 RU 98 RU 99 RH 99 RH 100 RH 101 PO 101 PO 102 AG 104 AG 105 SN 110 
-88.2215 -87.6190 -85.5190 -85.5790 -87.3930 -85.4040 -87.9230 -85.1410 -87.1300 UNKNOWN 

-!="" 

-16.9794 -8.1010 -8.5914 -1.1448 -0.5962 -1.1751 -14~3006 -0.1611 -17.0874 0"\ 

0.2003 o. 0121 o. 0118 0.0121 0.0115 0.0211 0.0137 0.0164 0.0415 'U p. 
ll6. TC 98 TC 99 RU 99 RU 100 RU 101 RH 101 RH 102 PO 104 PO 105 IN 110 1-' 

-86. 5200 -87.3270 -87.6190 -89.2187 -87.9532 -87.3930 -86.7140 -88.4310 -86.4120 0 
-!="" 



46 PO 105 MASS EXCESS -88.4310 +I- 0.0120 MEV +:-

•********** 0'\ 

-------------------------------------------------------~-------------------~--~-------------------------------·-----
'U p. 

INCOMING GAMMA N p 0 T HE3 HE4 lt6 ll7 C12 1-' 

---------------------------------·--------------------------------------------------------------~-------------------
0 
\Jl 

OUTGOING 
<;.5474 5. 8010 13.1077 14.1260 15.7484 2.5428 13.8174 14.4603 -3.3610 
0.0134 o. 0150 0.0127 0.0144 0.0127 0.0144 0.2004 -0.0150 0.0612 

GAMMA PO _105 PO 106 . AG 106 AG 107 AG 108 co 108 co 109 IN 111 tN 112 TE 111 
-9q.qo1o -86. '1430 -88.4028 -87.6070 -89.2481 -88.5490 -88.1600 -87.9840 -85.0700 

-1. oq14 -2.0834 3.5765 6.8503 5.4149 -4.8296 3.9980 6.5649 -1l.0'124 
0.0163 1. 0001 0.0150 0.0127 0.0134 . 0.0127 0.0418 0.2004 0.1107 

N PO 104 PO 105 AG 105 AG 106 AG 107 co 107 co 108 IN 110 IN 111 TE 116 
-8'1.4110 -87.1300 -86.9430 -88.4028 -86.9860 -89.2481 -86.4120 -88.1600 -85.4100 

-8.7150 0.2175 7.3229 7.5979 7.6142 -5.6882 a. 7108 8.4337 -8.7500 
0.0134 o. 0170 0.0134 0.0127 0.0127 0.0144 0.0125 0.0126 0.0514 

p RH 104 RH 105 PO io5 PO 106 PO 107 AG 107 AG 108 co 110 CD 111 SB 116 
-86.9450 -87.8660 -89.9070 -88.3679 -88.4028 -87.6070 -90.3424 -89.2464 -86.9700 

-13.5525 -6.5505 -4. 8669 3. 2900 0.3074 -10.7394 1.0705 3.6828 -14.5659 
0.0128 o. 013 4 o. 0163 0.0134 o. 0150 0.0127 0.0145 o. 0125 0.0242 

D RH 103 RH 104 PO 104 PO 105 PO 106 AG 106 AG 107 Cl} 109 co 110 SB 115 
-88.0144 -86.q450 -89.4110 -89.9070 -86.9430 -88.4028 -88.5490 -90.3424 -87 .oo1o I 

1-' 
{)) 
0'\ 
I 

-16.6069 -7.2951 -8.6320 -0.8340 -1.3196 -14.0132 -0.0444 0.0754 -19.0909 
0.0144 0.0128 o. 0233 0.0163 1.0001 0.0150 0.012.8 0.0145 0.2004 

T RH 102 RH 103 PO 103 PO 104 PO 105 AG 105 AG 106 co lOA co 109 S8 114 
-86.7140 -88.0144 -87.46 00 -89.4110 -87.1300 -86.<;430 -89.2481 -88.5490 -84.zqoo 

-14.2644 -e. 0169 -8.05 89 -3.2814 -0.5464. -11.0306 -1.666q 0.2624 -12. 7q73 
0.0128 0.0225 o. 01 28 0.0134 0.0170 0.0134 0.0145 o. 0130 0.0144 

HE3 RU 102 RU 103 RH 103 PH 104 RH 105 PO 10 5 PO 106 AG 108 AG 109 SN 114 
-89.oq7q -87.2740 -88.0144 -86.9450 -87.8660 -8'1.'1070 -87.6070 -88.7174 -90.5l)50 

-2.qo25 6. 3136 3.2072 10.2946 11.0392 13.4866 11.6355 11.6586 -2.5397 
0.0124 o. 012 8 o. 0144 0.0128 0.0134 0.0163 0.012~ o. 0145 0.0208 

HE4 RU 101 RU 102 RH 102 RH 103 RH 104 PO 104 PO 105 AG 107 AG 108 SN- 1}3 
-87.9532 -8'1. 097'1 -86.7740 -88.0144. -86.9450 -89.4110 -88.4028 -87.6070 -88.3160 

-18.4102 -8.7391 -13.1612 -5.5003 -4.3052 -3.1749 -16.1444 -4.8108 -4.1789 -20.3892 
0.0133 0.0135 o. 0245 0.0220 0.0150 o. 0161 0.0237. 1.0001 0.0156 0.2004 

HE6 RU 99 RU 100 RH 100 RH 101 RH 102 PO 102 PO 103 AG 105 AG 106 SN 111 
-87.61'10 -89.2187 -85.5790 -87.3930 -86.7740 -87.9230 -87.4600 -87.1300 -86.9430 -85.6400 

-15.1924 -e. 5'180 -6. 0117 -1.4303 1.5285 -0.8141 -12.0802 2.;2'149 -14.3594 
0.0130 o. 0612 o. 0130 0.0124 0.0128 0.0145 0.0129 o. 0135 o. 2 004 

l [6 TC '19 TC 100 RU 100 RU 101 RU 102 RH 102 RH 103 PO 105 PO 106 tN 111 
-87.3270 -85.8500 -89.2187 -87.9532 -89.0979 -86.7740 -88.0144 -8'1.9070 -88.1600 

- -- .. - - - -



4f PO 106 MASS EXCESS -89.9070 
*********** 

> -
+I- 0.0060 

-
llEV 

----------------------~---------------------------------~----------------------------------------------------------
IN COM lNG GAMMA N p 0 T HE3 HE4 ll6 ll7 C12 
--·-------------------~---------------------------------------------------------------------------------------------
OUTGOING 

6.5323 5. 7848 10.8359 13.7604 13.5733 2.8602 12.1654 14• 3393 -2.2470 
0.0074 o. 0073 0.0100 0.0077 -0.0100 0.0070 0.0109 0.0101 1.0000 

GAMMA PO 106 PO 107 AG 107 AG 108 AG 109 CD 109 CD 110 IN 1 i 2 IN 113 TE 118 
-88.367C1 -88.4028 -87.6070 -88.7174 -88.5490 -90.3424 -e7.9840 -sc;.3390 -87.6600 

-9.5474 -3. 7464 3.5603 4.5785 6.2010 -7.0047 4.2700 4.9129 -12.9084 
0.0134 o. 0108 0.0073 o.o1oo o. 0073 0.0100 0.2001 0.0109 0.0603 

N PO 105 PO 106 AG 106 AG 107 AG 106 co 108 co 109 IN 111 IN 112 TE 117 
-88.4310 -86.9430 -88.4028 -87.6070 -89.2481 -88.5490 -88.1600 -87.9840 -85.0700 

-9.3300 -2•7575 4.3078 7.2780 5.3424 -6.0538 6.1388 8.2859 -8.6240 
0.0134 o. 012 5 0.0074 o.otoo 0.0100 0.0077 o.oon 0.0068 0.0306 

p RH 105 RH 106 PO 106 PO 107 PO lOB AG 108 AG 109 co 111 CD 112 SB 117 
-87.8660 -86.3670 -88.3679 -89.5240 -87.6070 -88.7i74 -8CI.Z464 -90.5746 -88.5720 

-16.0CI79 -7.1055 -7.3229 0.2749 0.2912 -13.0112 1.3879 1.1108 -16.0729 
0.0085 o. 0134 o. 0134 o. 0074 0.0073 0.0100 o.oo7o 0.0071 0.0504 

0 RH 104 RH 105 PO 105 PO 106 PO 107 AG 107 AG 108 CD 110 co 111 sa 116 
-86.9450 -87.8660 -88.4310 -88.3679 -88.4028 -87.6070 -90.3424 -89.2464 -86.9700 

-16.8425 -9.8405 -8.1570 -3.2900 -2.98 26 -14.0294 -2.2195 o. 3928 -17.8559 
0.0075 0.0085 o. 0125 0.0134 0.0108 0.0073 o.o1oi 0.0071) 0.0218 

T RH 103 RH 104 PO 104 PO 105 PO 106 AG 106 AG 107 co 109 CD 110 SB 115 
-sa.0144 -86.9450 -a9.4110 -88.4310 -86.94 30 ,.-88•4028 -8a.5490 -90.3424 -87.0010 

-17. 5643 - E.6770 -10.6043 -3.a364 -3.5214 -14.0457 -2.0325 -2.4610 -14.8073 
0.0199 0.0077 o. ooa5 0.0134 0.0125 0.0074 0.0078 0.0093 0.0092 

HE3 RU 103 RU 104 RH 104 PH 105 RH 106 PO 106 PO 107 AG 109 AG 110 SN 115 
-87.2740 -88.0899 -86. 9450 -87.8660 -86.3670 -88.3679 -88.7174 -R7.4700 -90.0310 

-3.2338 3.0137 2. 9716 7.74CI2 10.4842 11.0306 9. 3637 11.2930 -1.7667 
0.0075 o.o19<l o. 0075 0.0085 0.0134 0.0134 0.0101 o.007a 0.0100 

HE4 RU 102 RU l03 RH 103 RH 104 RH 105 PO 105 PO 106 AG 10a AG lOCI SN 114 
-89.0979 -87.2740 -sa. 0144 -86.9450 -:-a7.!l660 -88.4310 -a7.6070 -88.7174 -<l0.5650 

-18.2865 -11.4806 -12.8232 -7.5953 -4.540a -5.1139 -15.6694 -6;,473,8 -4.1951 -18.a612 
o. ooa7 o. 007 8 o. 0194 0.0108 0.0085 0.0213 o. 0132 0.0116 0.0084 0.0115 

HE6 RU 100 RU 101 RH 101 RH 102 RH 103 PO 103 PO 104 AG 106 AG 107 SN 112 
-89.21a7 -87.9532 -87.3930 -86.7740 -88.0144 -87~4600 -89.4110 -86.9430 -88.402a -88.6440 

-1a. 1454 -9.6000 -a. 7532 -1.7616 -1.7714 -1.0497 -14.6256 -o. 7?02 -16.0114 
0.0603 o. 0257 o. 006a 0.0075 0.0200 0.0076 0.0086 0.0075 0.0109 

l [6 TC 100 TC 101 RU 101 RU 102 RU 103 RH 103 RH 104 PO 106 PO 107 IN 112 
-85.a500 -86.3240 -87.9532 -a9.0979 -a7.2740 -aa.0144 -a6. 9450 -88.3679 -a7.9840 

I 
1-' co 
---J 

I 

+ 
0'\ 

'U 
p. 

1-' 
0 
0'\ 



46 PO 108 MASS EXCESS -89.5240 +I- 0.0080 MEV -!="" 
0'\ 

••********* >-.:J ------------------------------------------------------------------------------------------------------------------- p, 

INCOMING GAMMA N p 0 T HE3 HE4 LI6 ll7 Cl2 I-' 
0 

--------------------------------------------------------------------------------~---------------------------------- co 

OUTGOING 
6.1494 6.4824 ll.0819 13.6220 14.6537 3.4754 13.1494 l4.Cj253 -0.1240 
o. 0094 o. 0093 0.0106 o. 0136 0.0088 0.0086 0.0114 o. 0114 0.0153 

G~MMA PO 108 PO 109 AG 109 AG 110 AG 111 co 111 CD 112 IN 114 IN 115 TE 120 
-87.6020 -88.7174 -87.4700 -88.1960 -89.2464 -90.5746 -88.5850 -89.5420 -89.4000 

-9.2275 -2.6994 .4.2579 4.8245 7•6783 -5.9243 5.8320 5.8969 -10.4064 
o. 0091 o. 0113 .0.0093 0.0106 0.0087 0.0088 0.0114 o. 0114 0.0215 

N PO 107 PO 108 AG 108 ~G 109 AG 110 CD 110 CD 111 IN 113 IN 114 TE 119 
-88.3679 -87.6070 -88.7174 -87.4700 -90.3424 -89.2464 -89.3390 -88.5850 -8i.lA90 

-9.9550 -3.7415 3.9249 6.4750 5.5884 -~.1922 6.3167 8.1121 -7.3300 
0.0408 o. 6001 0.0094 0.0153 0.0106 0.0136 0.0088 Q. OOR6 0.0215 

p RH 107 RH lOB PO 108 PO 109 PO llO AG 110 AG 111 CD ll3 co 114 SB 119 
-86.8580 -85.0000 -87.6020 -88.3380 -87.4700 -88.1960 -89.0413 -90.0178 -89.4A30 

-16. 2929 -7.7305 -7.0030 -0.1080 0.9888 -12.7652 2.0031 1.2887 -14.7039 
0.0136 o. 0408 o. 0091 0.0094 o. 0093 0.0106 0. 0086 0.0088 0.0106 

D RH 106 RH 107 PO 107 PO 108 PO 109 AG 109 AG 110 co 112 co 113 SB 118 
-86.3670 -86. 8580 -88.36 79 -87.6020 -88.7174 -87.4700 -90.5746 -89.0413 -87.9560 I 

I-' co 
co 
I 

-16.3840 -10.0355 -9. 3190 -2.9701 -1.•B56 -13.3318 -1.1391 1.0080 -15.9019 
0.0093 0.0136 o. 0144 0.0091 0.0113 0.0093 0;.0088 o.oo86 0.0310 

T RH 105 RH 106 PO 106 PO 107 PO 108 AG lOB AG 109 CD 1 j 1 CD 1i2 S8 117. 
-88.0899 -86.3670 -87.8660 -88.3679 -87.6070 -88.7174 -89.2464 -90.5746 -88.'{720 

-18.4603 -10.0559 -10.7993 -4.4614 -4.5054 -14.4286 -2.1709 -2.9800 -14.0629 
0.0179 o. 0136 o. 0136 0.0408 o. 6o01 0.0094 0.0136 0.0244 0.0086 

HE3 RU-105 RU 106 RH 106 RH 107 RH 108 PO 108 PO 109 AG 111 AG 112 SN 117 
-85.9950 -86.3280 -86.36 70 -86.8580 -85.0000 -87.6020 -88.1<)6o -86.5680 -90.3924 

-1.C2e7 2.1177 3.4301 7.5542 9.8592 11.3505 9.6097 11.1546 -0.4260 
0.1003 o. 017 <; o. 0093 0.0136 o. 0408 0.0091 o.oio7 o. 0137 0.0091 

HE4 RU 104 RU 105 RH 105 RH 106 RH 107 PO 107 PO 108 AG liO AG 111 SN 116 
-84.9200 -e~.'>950 -88.0899 -86.3670 -86.8580 -88.3679 -87.4700 -88.1960 -91.5227 

-20.7982 -14.4508 -10.7353 -6.7123 -4.0823 -5.2459 ..,.16.831~ -5.4268 -3.4975 -16.5572 
0.0266 l.OOOC o. 0100 0.0210 0.0102 o. 0108 0.0150 0.0121 c. 01 02 0.0120 

HE6 RU 102 RU 103 RH 103 RH 104 RH 105 PO 105 PO 106 AG 108 AG 109 SN 114 
-86.3240 -84. 6000 -89.0979 -87.2740 -88.0899 -86.9450 -87.8660 -117.6070 -BB. 7174 -90.5650 

-20. 1084 -ll. <:l410 -11.7234 -5.5565 -2.6674 -o. 5912 -14 •. 8207 -l.l03i -15.0274 
0.0206 1.4100 1. 0000 0.1003 0.0179 0.0094 0.0137 0.0096 0.0114 

l 16 TC 102 TC 103 RU 103 RU 104 RU 105 RH 105 RH 106 PO lOB PO 109 IN 114 
-83.5040 -83.6000 ' -84.6000 -84.9200 -85.9950 -88.0899 -86.3670 -87.6020 -88.5850 

~ .. 
I 



~-

) 
---, . ' .. {Ill· ~ 

-.. 
_) 

-~-~ 

46 PO 110 MASS EXCESS -88.3380 +/- 0.0130 MEV· 
*********** 
------------------------------------------------------------------------------------~-------------------~----------
IN COM lNG GAMMA N p 0 T HE3 HE4 Ll6 ll7 C12 
------------------------------·-------------------------------~----=----~------------------_,; _______ .... ~--------------
OUTGOING 

5. 7434 7.14 70 11.3659 13.6530 15.6346 4.1046 13.9454 15.4943 1.9530 
o. 051 7 o. 0170 0.0264 o. 0421 0~0134 o. 0133 0.0273 0.0164 0.0143 

G~MMA PO 110 PO 111 AG 111 AG 112 AG 113 co 113 CD 114 IN 116 IN 117 TE 122 
-e6.01oo -88.1960 -86.5680 -87.0410 -89.0413 -90.0178 -1!8.1950 -88.n5o -9o.2no 

-8.8074 -1.65 04 4.9225 5.1085 9.09 65 -4.9434 7 0 2210 6.6929 -8.1044 
o. 0139 o. 0148 0.0170 0.0264 0.0133 0.0134 0.01'53 0.0273 0.0468 

N PO 109 PO 110 AG 110 AG 111 AG 112 CD 112 co 113 IN 115 IN 116 TE 121 
-87.6020 -87.47 00 -88.1960 -86.5680 -90.5746 -89.0413 -89.5420 -88.1950 -88.3050 

-10.5270 -4.7555 3.5189 5.5910 5. 8723 -6~ 1612 6.5504 7.9926 -6.0338 
1.0001 0.5002 0.0517 0.0336 0.0264 0.0421 0.0158 0.0134 0.0133 

p RH 109 RH 110 PO 110 PO 111 PO 112 AG 112 AG 113 co 115 co 116 S8 121 
-85.1000 -82.8000 -86.0100 -86.2680 -86.5680 -87.0410 -88.0890 -88.7123 -89.5932 

-16.4739 -e. 302 5 -6.5829 -0.5140 1.6534 -12.4812 2.6323 1.5224 -13.0589 
0.6001 1.0001 o. 0139 0.0517 0.0170 0.0264 0.0134 o. 0159 0.0148 

0 RH 108 RH 109 PO 109 PO 110 PO 111 AG 111 AG 112 CD 114 co 115 SB 120 
-85.0000 -85.1000 -87. 6020 -86.0100 -88.1960 -86.5680 -90.0178 -8e.o890 -88.4150 I 

1-' 
CP 
\0 

I 

-16.4299 -10.2165 -6.4750 -2.5500 -0.8866 -12.6672 -0.1582 1.63 72 -13.8049 
o. 0421 0.6001 . o. 0153 0.0139 0.0148 o.ono 0.0135 0.0134 0.0239 

T RH 107 RH 108 PO 108 PO 109 PO 110 AG 110 AG 111 co 113 co 114 SB 119 
-86.8580 -85.0000 -89. 52 40 -87.6020 -87.4700 -88.1960 -89.0413 -90.0178 -89.4830 

-1<;. 5593 -11.4979 -1 o. 9803 -5.0334 -5.5194 -14.8346 -2.1399 -2.9420 -13.2077 
0.3003 0.6001 o. 6001 1.0001 o. 5002 0.0517 ~0.0421 0.4002 0.0134 

HE3 RU 107 RU 108 RH 108 RH 109 RH 110 PO 110 PO 111 AG 113 AG 114 SN 119 
-83.7100 -83.7000 -85.0000 -85.1000 -82.8000 -86.0100 -87.0410 -85.42 00 -90.0616 

-4.43.47 1. 0187 3.3842 7.3732 9.2812 11.7706 9.8937 11.1856 0.8893 
0.0170 0.3003 o. 0421 0.6001 1.0001 0.0139 0.0264 0;.0421 0.0135 

HE4 RU 106 RU 107 RH 107 RH 108 RH 109 PO 109 PO 110 AG 112 AG 113 Sill 118 
-86.3280 -83.1100 -86. 85 80 -85.0000 -85.1000 -87.6020 -86.5680 -87;,0410 -91.6520 

-21.0162 -11.8698 -10.55 73 -6.4333 -4.1283 -2.6370 -13.98 74 -4.3778 -2.8329 -14.4135 
0.1009 o. 0210 o. 0144 o. 0175 0.0422 0.0143 0.01.58 0.0153 0.0175 0.0143 

HE6 RU 104 RU 105 RH 105 RH 106 RH 107 PO 107 PO 108 AG 110 AG 111 SN 116 
-84.9200 -85.9950 -ea. 0899 -86.3670 -86.8580 -88.3679 -89.5240 -87.4700 -88.1960 -91.5227 

..,.. 
-20.1864 -ll.H5C -9.14 24 -2.9625 -3.7664 -0.6371 -15.0016 -1.5091 -14.2314 

0'\ 

0.1008 o. 2004. o. 02 06 0.0171 0.3003 0.0421 0.6001 0.0517 Oo0273 
'Tl 
p. 

ll6. TC 104 TC 105 RU 105 RU 106 RU 107 RH 107 RH 108 PO 110 PO 111 IN 116 1-' 

-82.2400 -82. 5900 -85.9950 -86.3280 -83.1100 -86.8580 -a5.oooo -86.0100 -88.1950 
1-' 
0 



47 AG 107 MASS EXCESS -88.4028 +I- 0.0042 MEV + 
*********** --'1 

------------------------------------------------------------------~--~-------------------------------~~------------
~ 

OQ 

INCOMING GAMMA N p 0 T HE3 HE4 ll6 ll7 -C12 1-' 
0 

------~------------------------------------------------------------------------------------~----------------------- --'1 

OU.TGOING 
7.2756 8.1343 13.2821 16.8896 12.9405 2•1820 14.0016 u. 06Cl5 
o. 0090 o. 0059 0.0090 0.0055 0.0402 0.2000 0.0175 0.0091 MASS 

GAMMA AG 107 AG 108 co lOR co 109 CD 110 IN 110 IN 111 SN 113 SN 114 I 119 
-87.6070 -89.2481 -88.5490 -90.3424 -86.4120 -88.1600 ,-88.3160 -90.5650 UNKNOWN 

-9.5312 . -2. 1992 5.9098 7.0247 4.9871 -7.6375 6.2582 6.7491 -15.7742 
0.0099 0.0073 0.0059 o. 0090 0.0137 0.0402 0.0100 .0.0175 1.1000 

N AG 106 AG 107 co 107 co 108. co 109 TN 109 TN 110 SN 112 SN 113 I 118 
-86.9430 -86.9860 -89.2481 -88.5490 -86.5300 -86.4120 -88.6440 . -88.3160 -80.7000 

-5.7848 0.7476 5.0511 7.9756 7 0 7886 -2.Cl246 6.3806 8.5545 -8.0318 
0.0073 o. 0060 0.0090 0.0064 0.0090 0.0055 0.0100 0.0091 1.0000 

p PO 106 PO 107 AG 107 AG 108 AG 109 co 109 co 110 IN 112 IN 113 TE 118 
-89.9070 -88.3679 -87.6070 -88.7174 -88.5490 -90.3424 -87.9840 -8Cl.3390 -87.6600 

-13.1077 -3.5603 ~7. 3067 1o 0182 2.6407 -10.5650 0.7097 1.3526 -16~4687 

0.0127 0.0073 o. 0099 0.0090 0.0059 o.ooqo 0.2000 o. 0100 0.0601 
0 PO 105 PO 106 AG 106 AG 107 AG 108 co 108 co 109 TN 111 IN 112 TE 117 

-88.4310 -89.9070 -86•9430 -87 •6070 -89.2481 -88.5490 -88.1600 -87.9840 -85.0700 I 
1-' 
\0 
0 
I 

-13. Cl417 -6.8503 -a. 9338 -3.2738 -1.4354 -11.67ClCl -2.8523 -0.2854 -17.9427 
o. 0118 .0.0127 lo 0000 0.0099 0.0073 0.0060 0.0402 0.2000 o.11oi 

T PO 104 PO 105 AG 105 AG 106 AG 107 co 101 co 108 IN 110 IN 111 TE 116 
-89.4110 -88.4310 -87.1300 -86.9430 -86.9860 -89.2481 -86.4120 -88.1600 -85.4100 

-16.3891 -7.3967 -7.6141 -0.2912 -0.0163 -13.3024 1.0967 0.8196 -16.3641 
o. 0013 0.0127 o. 0127 0.0073 o .• 0060 0.0090 Q.0056 0.0056 . 0.0502 

HE3 RH 104 RH 105 PO 105 PO 106 PO 107 AG 107 AG 108_ co 110 co 111 SB 116 
-86.9450 -87.8660 -88.4310 -89.<J070 -88.3679 -87.6070 -90.3424 -89•2464 -86.'HOO 

-2.8131 4.1889 5. 8724 10.7394 14.0294 11.0468 11.8099 14.4222 -~.8265 
0.0062 o. 0073 o. 0118 0.0127 0.0073 0.0099 

------
0.0091 0.0056 0.0214 

HE4 RH 103 RH 104 • PD· 104 PO 105. PO 106 AG 106 AG 1()7 co 109 co' 110 sa 115 
-88.0144 -86.9450 -89.4110 -88.4310 -89.9070 -86.9430 -88.5490 -90.3424 -87.0010 

-18.6080 -11.1556 -10.7890 -,5.4051 -1.6400 -5.92 87 -16.4462 -4.9266 -1.8456 -22.1550 
0.0189 o. 0099 o. 0116 0.0208 ,0.0124 0.0161 . 1.0000 o. 0084 0.0072 0.0434 

HH RH 101 RH 102 . PD 102 PO 103 PD 104 AG 104 AG 105 co 107 CD 108 SB 113 
-87 0 39 30 -86.7740 -87o9230 -87.4600 -89.4110 -85.1410 -87.1300 -86.9860 -89.2481 -A3.A460 

-14.5380 -5.321Cl -8.4282 -1.3409 -o. 5962 1.8511 -11.6354 0.0231 -14.1752 
0.0053 0.0062 o. 0091 0.0063 0.0074 0.0118 0.0128 O.OO<J2 0.0175 

ll6 RU 101 RU 102 RH 102 RH 103 RH 104 PO 104 PD 105 AG 107 AG lOA SN 113 
-87.9532 -8Cl.0979 -86.7740- -813.0144 -86;,<J450 -89.4110 -88.4310 -87.6070 -88.'3160 

) ) l .. - ; - _ .. ~ ( ) t:-
,, 

~ r _, .. 



) .r 

47 AG 109 MASS EXCESS -88.7174 +/- 0.0048 MEV 
*********** 
-----------------------------~-------------~-----...;,;·-~-~----'-"-----------------------:-----------------------------
INCOMING GAMMA N p O· T HE3 HE4 ll6 ll7 C12 
-----------------------------------------------~---------------------------------------------------~-:------------
OUTGOING 

6.8240 8.9140. 13.6649 16.8072 14.1979 3.04~4 15.4020 17.1126 -2.7674 
0.0085 o. 0059 0.0060 0.0057 0.0102 0.0093 0.0086 0.0066 o.o1o2 

GAMMA AG 109 AG 110 co 110 co 111 co 112 IN 112 IN 113 SN 115 SN 116 I 121 
-87.4700 £9o. 34 24 -89.2464 -90.5746 -87.9840 -89.3390 -90.0310 -91.5227 -85.9500 

-9.1818 -0,; 95 08 6.6895 7.4075 6.3025 -6.3801 7.8646 8.1495 -12.7888 
o. 0093 o. 0093 0.0059 0.0060 0.2001 0.0102 0.0094 0.0086 1.0000 

N AG 108 AG 109 co 109 co 110 co 111 IN 111 IN 112 SN 114 SN 115 I 120 . 
-87.6070 -88.5490 -90.3424 -89.2464 -88.1600 -8?.'1840 -90.5650 -90 •. 0310 -84.0000 

-6.4824 -0.332'1 4.5995 7.1396 8.1714 -3.0070 6.6670 8.4429 -6.6064 
0.0093 0.0069 0.0085 0.0120 0 ,;00 60 0.0057 0.0094 0.0094 0.0139 

p PO 108 PO 109 AG 109 AG 110 AG 111 co 111 co 112 IN 114 IN 115 TE 120 
-89.5240 -87.602 0 -87.4700 -88.1960 -89.2464 -90.5746 -88.5850 -89. 5420 -89.4000 

-13.4854 -4.2579 -6.9573 0.5666 3.4204 -10.1822 1.5741 1.6390 -14.6643 
0.0064 0.0093 o. 0093 0.0085 0.0059 0.0060 0.0094 0.0094 0.0206 

0 PO 107 PO 108 AG 108 AG 109 AG 110 co 110 co 111 IN 113 IN 114 TE 119 
-88.3679 -89. 5240 -87.6070 -87.4700 -90.3424 -89.2464 -89.3390 -88.5850 -87.1890 I 

I-' 
\0 
I-' 
I 

-15.8013 -7.2280 '-6.4714 -2.9244 -0.1870 -10.9002 -1.5949 0.5790 -16.0073 
0.0129 o.oo64 o. 0077 0.0093 0.0093 0.0060 0.0103 0.0094 1.0000. 

T PO 106 PO 107 AG 107 AG 108 AG 109 co 1()9 co 1iO IN 112. IN 113 TE 118 
-87.8660 -88.367<J -89.9070 -87.6070 -88.5490 ...,qo.3424 -87.9840 -89. 33CJO -87.6600 

-17.2811 -8.7193 -1.9918 -0.9888 -1.0968 -13.7540 1.0143 C.2999 -15.6927 
0.0120 0.0403 o. 0064 0.0093 0.0069 0.0085 0.0058 o. 0060 0.0085 

HE3 RH 106 RH 107 PO 107 PO 108 PO 109 AG 109 AG 110 co 112 co 113 SB 118 
-86.3670 -86. 8580 -88.36 79 -89.5240 -87.602.0 -87.4700 -90.5746 -89.0413 -87.9560 

-3.0522 3.2963 4. 0128 10.3617 13.3318 1 r.. 3962 12.1927 14.3398 -2.5701 
o. 0068 0.0120 o. 0129 0.0065 0.0093 0.0093 0.006i 0.0058 0.0304 

HE4 RH 105 RH 106 PO 106 PO 107 PO 108 AG 108 AG 109 co 111 co 112 SB 117 
-88.0899 -8~.3670 -87.8660 -88.3679 -89.5240 -87.6070 -89.2464 -90.5746 -88.5720 

-17.2177 -10.9702 -11;. 0122 -6.2347 -3.4996 -2.9533 -13.9838 -3.6782 -1.0659 -19.3146 
0.0076 0.0200 o. 0077 0.0087 0.0135 o.oi.35 0.0087 0.0102 0.0072 0.0219 

HE6 RH 103 RH 104 PO 104 PO 105 PO 106 AG 106 AG 107 CD 109 CD 110 SB 115 
-89.0979 -87.2740 -88.0144 -86.9450 -87.8660 -88.4310 :-89.9070 -88.5490 -90.3424 -87~0010 

-I=" 
-18.2058 -9.8144 -8.2.428 -1.5800 -1.4888 -0.0085 -12.0131 -0.4285 -12.7148 -.._] 

1.0000 0.1001 o. 0196 0.0069 0.012.1 0.0130 0.0065 0.0086 0.0086 :» 
(JQ 

ll6 RU 103 RU 104 RH 104 RH 105 RH 106 PO 106 PO 107 AG 109 AG 110 SN 115 I-' 
-84.6000 -84.9200 -87 •. 2740 -88.0899 -86.3670 -87.8660 -88.3679 -87.4700 ..,-90.0310 0 

\0 



4e co 1C6 MASS EXCESS -87.1281 +I- 0.0039 MEV -!="" 

*********** CD 

------------------------------------------------------------------------~------------------------------------------
() 
p, 

IN COM lNG GAMMA N p 0 i HE3 HE4 ll6 LI7 Cl2 1-' 

-----~-------------------------------------------------------------------------------------------------------------
0 
CJ\ 

OUHOING 
7.9293 3. 6609 10.7378 14.3518 11.6252 
c. CC72 o. 15 01 0.0502 0.0136 MASS MASS MASS C.0432 tot ASS 

GAMMA co 106 co 107 IN 107 IN 108 IN 109 SN 109 SN 110 SB 112 SB 113 XE 118 
-86.9860 -83.5000 -84.7100 -86.5300 UNKNOWN UNKNOWN UNKNOWN -83.8460 UNKNOWN 

-10.8695 -7.28 06 1.4364 4.4804 
1. 4100 o. 3000 0.1501 0.0502 MASS MASS MASS MASS MASS 

N co 105 co 106 IN 106 IN 107 IN 108 SN 108 SN 109 sa 111 SB 112 XE 117 
-84.3300 -eo. 63 oo -83.5000 -84.7300 UNKNOWN UNKNOWN UNKNOWN UNKNOWN UNKNOWN 

-7.2871 0.5974 5.7048 9.7810 5.2442 -5.4623 5. 3113 CJ.1342 
1.0000 o. 0098 0.0072 0.0057 0.0502 0.0136 0.2000 0.0099 MASS 

p AG 105 AG 106 co 106 co 107 co 108 IN 108 IN 109 SN 111. SN 112 I 117 
-87.1300 -86.9430 -86.9860 -89.2481 -84.7300 -86.5300 -85.64CC -88.644C UNKNOWN 

-15.1230 -5.0626 -8.6450 1.6719 -1.8327 -13.1093 0.2833 
c.0155 1. 0000 1. 4i 00 0.0072 0.1501 0.0502 MASS 0.2000 MASS 

0 AG 104 AG 105 co 10 5 co 106 co 107 IN 107 IN 108 SN 110 SN 111 I 116 
-85.1410 -e7.130o -84.3300 -86.CJ860 -83.5000 -84.1300 UNKNOWN -85.6400 UNKNOWN I 

1-' 

'iB 
I 

-17.2080 -8.8656 -10. 8491 -4.6121 -6.5167 -16•1533 
0 • .1001 0.0155 1. 0000 1.4100 o. 3000 . 0.1501 MASS MASS MASS 

T AG 103 AG 1C4 co 104 co 105 CD 106 IN 106 IN 107 SN 109 SN 110 I 115 
-84.8700 -85.1410 -83.9400 -84.3300 -80.6300 -83.500C UNKNOWN Ur-I KNOWN UNKNOWN 

-14.5994 -4.5770 -9.62 94 -1.7935 -0.1665 -12.6487 -1.4410 -C.7401 -19.5594 
0.0204 c. 0117 o. 01 55 1.0000 o.C098 O.C072 0.0136 0.0402 0.7000 

HE3 PO 103 PO 104 AG 104 AG 105 AG 106 CD ·106 co 107 IN 109 IN 11:0 TE 115 
-87.4600 -89.4110 -85.1410 -87.1300 -86.CJ430 -86.q860 -86.5300 -86.4120 -82.<;000 

-1.6298 5.<l786 2. 6061 8.7241 12.5.271 9. 7085 9.2656 11•1!844 
c.0107 0.0204 o. 1001 0.0155 1.0000 1.4100 0.0502 O.C136 MASS 

HE4 PO 102 PO 103 AG 103 AG 104 AG 105 co 105 co 106 IN 108 IN lOCJ TE 114 
-87.9230 - e7.46oo -84. 8700 -85.1410 -87.1300 -84.3300 -84.7300 -86.5300 UNKNOWN 

-19.7463 -11.2509 -8.9704 -4.CJ064 -18.3616 -10.0079 -6.3190 
1.0000 o. 023 7 MASS 1.0000 0.1002 MASS 1.00CO 0.3001 0.1501 MASS 

HE6 PO 100 PO 101 AG 101 AG 1C2 AG 103 co 103 co 104 IN 106 IN 107 n= 112 
-84.9800 -85.4040 UNKNOWN -82.6200 -84.8700 UNKNOWN -83.<l40C -80.6300 -83.5000 UNKNOWN 

-15.6375 -5.7521 -8.5235 -0.1576 1.1934 -1.4152 -13.l:508 0.6768 
0.0214 O.Cl85 o. 02 34 0.0108 0.0204 0.1001 -0.0155 o. 0073 MASS 

ll6 RH 100 RH 101 PO 101 PO 102 PO 103 AG 103 AG 104 CD 106 co 107 S8 112 
-85.5790 -87.3930 -85.4040 -87.9230 -87.4600 -84.8700 -85.1410 -86.9860 UNKNOWN 

y "' }' i ~ 
~ 

r ~ 1.. \.~ '- i - (/ \"; ... ,. 
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48 co lOB MASS EXCESS -89.2481 +I- 0.0042 MEV 
••••••••••• _________________________________________________________________________________________________________ ._: ______ . ___ 
INCOMING GAMMA N p 0 T HE3 HE4 ll6 ll7 C12 
------·-------------------------------------------------------------------------------------------------------------
OUTGOING 

7. 372 3 4. 57 09 10.2998 13.8618 11.32 32 1.8201 9.1303 12.6602 
0.0090 o. 0137 0.0402 0.2000 0.2000 0.0099 0.2000 0.0214 MASS 

GAMMA co lOB co 109 IN 109 IN 110 IN 111 SN 111 SN 112 SB 114 SB 11<; XE 120 
-88.5490 -.86. 5300 -86.4120 -ea. t6oo -85.6400 -88.6440 -84.2900 -87.0010 UNKNOWN 

-10.3335 -5. 3006 2."3464 4.0424 -9.2548 0.6149 1.8778 
0.0073 o. 05 02 0.0137 o. 0402 MASS 0.2000 0.0432 0.2000 MASS 

N CD 107 co 108 IN 108 IN 109 IN 110 SN 110 SN 111 S8 113 SB 114 XE 119 
-H. 9860 -84.7300 -86.5300 -86.4120 UNKNOWN -85.6400 -83.R460 -84.2900 UNKNOWN 

-8.1343 -0.8586 5.1478 8.7553 4.8062 -5.'1523 5. 8673 8.9352 
0.0059 o. 0090 0.0090 0.0055 0.0402 o. 2000 0.0175 0.0091 MASS 

p AG 107 AG 108 co 108 co 109 co 110 IN 110 IN 111 SN 113 SN 114 I 119 
-88.4028 -87.6070 -88.5490 -90.3424 -86.4120 -88.1600 -88.3160 -90.5650 UNKNOWN 

-15.4410 -5.9098 -8. 1090 1.1149 -0.9227 -13.5473 0.3484 o. 8393 -21.6 840 
0.0099 o. 005 9 o. 0073 0.0090 0.0137 0.0402 0.0100 c. 0175 1.1000 

0 AG 106 AG 107 co 107 co 108 co 109 IN 109 IN 110 SN 112 SN 113 I 118 
-86 •. 9430 -88.402 8 - e6. 9860 -88.5490 -86.5300 -86.4120 -88.6440 -88.3160 -80.7000 I 

I-' 

~ 
I 

-17.0680 -9.183 6 -9.7810 -4.0761 -4.5367 -15.2433 -4.4696 -0.6467 
1.0000 o.ooqc; o. 0057 0.0073 0.0502 0.0137 o.zooo o.o1oo MASS 

T AG 105 AG 106 co 106 co 107 co 108 IN 108 IN 109 SN 111 SN 112 I 117 
-87. 1300 -86.9430 -87.1281 -86.9860 -84.7300 -86.5300 -85.6400 -88.6440 UNKNOWN 

-15.7484 -6.2.010 -9.9474 -2.;6407 -1.6225 -13.2057 -1.9310 -1.2881 -19.1094 
o.iH27 0.0073 o. 00<19 0.0059 0.0090 0.0090 0.2000 o. 0100 0.0601 

HE3 PO 105 PO 106 AG 106 AG 107 AG 108 co 108 co 109 IN 111 IN 112 TE 117 
-88.4310 -89.9070 -86.94 30 -88.4028 -87.6070 -88 .• 5490 -88.1600 -87.9840 -85.07.00 

-2.2618 4.8296 2. 7461 8.4061 11.6799 10.2445 8.8276 11.3945 -:6.2628 
o. 0118 o. 0121 1. 0000 0.0099 0.0060 0.0073 0.0402 0.2000 0.1101 

HE4 PO 104 PO 105 AG 105 AG 106 AG 107 co 107 co 108 IN 110 IN 111 TE 116 
-89.4110 -88.4310 -87.1300 -86.9430 -88.4028 -86.9860 -86.4120 -88.1600 -85.4100 

-te. 9233 -11.3149 -14.6873 -8.5694 -4.7663 -7.5850 -17.2934 -8.0279 . -5.4090 
0.0116 0.0208 o. 1002 0.0161 1.0000 1. 4100 0.0070 0.0503 o. 0143 MASS 

HE6 PO 102 PO 103 AG 103 AG 104 AG 105 co 105 co l06 IN lOB IN 109 TF 114 
-87.9230 ..... 87.4600 -84.8700 -85.1410 -87.1300 -84.3300 -87.1281 -84.7300 -86.5300 UNKNOWN 

..,.. 
-16.5625 -7.2507 -8. 5875 -0.7896 0.0444 -1.2752 -13.'1688 0.1198 -19.0465 (X) 

0.0091 0.0063 o. 02 05 0.0118 0.0128 1.0000 0.0100 0.0092 0.2000 0 p. 

l16 RH 102 RH 103 PO 103 PO 104 PO 105 AG 105 AG 106 co 108 co 109 SB 114 I-' 
-86.7740 -_88. 0144 -87.46 00 -89.4110 -88.4310 -87.1300 -86.9430 -88.5490 -84.2900 0 

(X) 



48 CD 110 MASS E~CESS -90~3424 +I- 0.0035 MEV + 
*********** CP 

------------------------------------------------------------------------------------------------------------------- 0 p. 
INCOMING GAMMA N p 0 T HE3 HE4 lt6 LI7 C12 1-' 

------------------------------------------------------------------------------------------------------------------- 1-' 
0 

OUTGOING 
6.'H5-4 5. 1066 10.7775 13.9466 12.9049 2.H74 10.7160 .13.1369 
o. 0050 o. 2000 0.0097 0.0087 0.0174 .0.0087 0.0501 0.0302 MASS 

GAMMA co 110 co 111 IN 111 IN 112 IN 113 SN 113 SN 114 SB 116 SB 11.7 XE 122 
-89.2464 -88.1600 -87.9840 -89.3390 -88.3160 -90.5650 -86.•noo -88.5720 UNKNOWN 

-9.8648 -4.7128 2.8821 4.5201 5.1615. -7.6731 2.6756 3.4635 -16.2538 
0.0()87 o. 0402 o.2000 0.0097 0.0097 0.0174 o. 0213 0.0501 0.1201 

N co 109 co 110 IN 110 IN 111 IN 112 SN 112 SN 113 SB 115 SB 116 XE 121 
-88.5490 -86.4120 -88.1600 -87.9840 -88.6440 -88.3160 -87.0010 -86.9700 -82.1600 

-8.9140 -,2. 089<; 4. 7509 7.8932 5. 2840 -5.8676 6.4880 8.7986 -11.6814 
0.0059 0.0078 0.0050 0.0046 0.0097 0.0087 0.0079 0.0057 0.07_01 

p AG 109 AG 110 CD 110 co 111 co 112 IN 112 IN 113 SN 115 SN 116 I 121 
-88.7174 -87.4700 -89.?.464 -90.5746 -87.9840 -89.3390 -90.0310 -•H.5?.27 -85 •. 9500 

-15.8713 -6.6895 - .. 7.6403 o. 7180 -0.3870 -13.0696 1.1751 1.4600 -19.4783 
0.0087 0.0059 o. 0087 0.0050 0.2000 o. 0097 0.00118 0.0079 1.0000 

0 AG 108 AG 109 CD 109 co 110 co 111 IN 111 IN 112 SN 114 SN 115 I 120 
-87.6070 -88.7174 -88.5490 -89.2464 -88.1600 -87.9840 -90.5650 -'90.0310 -84.0000 I 

1-' 
\0 
+ 
I 

-15.3853 -9.613CJ -9.6006 -3.6074 -3.9490 -14.7076 -2.8879 .0.1800 
0.0069 0.0087 d. 0055 o.o087 0.040 2 o. 2000 0.0174 0.0088 MASS 

T AG 107 AG lOB co 108 co 109 co llO IN 110 IN 111 SN 113 SN 114 I 119 
-89.9070 -87.6070 -88.4028 -88.5490 -86.4120 -88.1600 -88.3160 -90.5650 UNKNOWN 

-16.9058 -7.6783 -1 o. 3777 -3.4204 -2.8538 -13.6026 -1.8463 -1.7814 -18.0847 
0~0055 0.0087 o. 0087 0.0059 o.oo7a 0.0050 o .• 0088 0.0088 0.0203 

HE3 PO 107 PO 108. AG lOB AG 109 AG 110 co 110 CD 111 IN 113 IN ll4 TE 119 
-88.3679 -89.5240- -87.6070 -sa. 7114 -87.4700 -89.2464 -89.3390 -88.5850 -87.1890 

-4.9011 3.6722 4. 42 88 7.9758 10.9002 10.7132 9.3053 11.4792 -5.1071 
0.0125 0.0056 o. 0070 0.0087 0.0060 0.0087 0.0097 0.0088 1.0000 

HE4 PO 106 PO 107 AG 10.7 AG 108 AG 109 co 109 co 110 IN 112 IN 113 TE 118 
-8?.8660 -88.3679 -89.9070 -87.6070 -88.7174 -88.5490 -87.9840 -B9.33•m -87.6600 

-19.9262 -12.<;242 -11.2406 -6.3737 -3.0836 -6.0663 -11.1130 -7.4402 -4 •. 8733 -22.5306 
0.0070 o. 0080 o. 0122 0.0131 o. 0080 0.0105 0.0068 0•0404 0.2001 0.1101 

HE6 PO 104 PO 105 AG 105 AG 106 AG 107. co 107 co 108 IN 110 IN 111 TE 116 
-88.0144 -86.9450 -89.4110 -88.4310 -89.9070 -86.9430 -88.4028 -86.4120 -88.1600 -85.4100 

-17.1568 -8.2695 -10.1968 -3.4289 -1.1129 0.4075 -14.3990 -0.2771 -17.4608 
0.0194. 0.0060 o. 0070 0.0125 o. 005 7 0.0070 0.0088 0.005.3 0.0501 

L.I6 RH 104 . RH 105 PO 105 PO 106 PO 107 AG 107 AG lOR co 110 co 111 SB 116 
-87.2740 -88.0899 •86.9450 -87.8660 -88.3679 -89.9070 -87.6070 -89.2464 -86.9700 

J 



{ I - ~I 

48 co 111 MASS E liCE SS -89.2464 +I- 0.0036 MEV 
•********** 
-------------------------------------------------------------------------------------------------------------------. . . 
INCOMING GAMMA N p 0 T HE3 HE4 lt6 LI7 C12 
-----~-------------------------------------------------------------------------------------------------------------
OUTGOING 

9.3996 6.0266 13.2285 14.2886 16.2499 3.2094 13.4140 13. 61 ~9 -4.2364 
0.0047 o. 0097 0.0088 o.oo88 0.0088 0.0079 0.0302 0.0079 1.0100 

G-'MMA co 111 co 112 I"' 112 IN 11-3 IN 114 SN 114 SN 115 SB 117 SB 118 XE 123 
-90.5746 -87.9840 -89.3390 -88.5850 -90.5650 -90.0310 -88.5720. -87.9560 -85.0100 

-6. '1754 -1.8688 3.8021 . 6.·9711 5.9295 -4.3281 3.7406 6.1615 
0.0050 o. 2000 0.0097 0.0088 o.ot 74 o.oo88 0.0501 0.0302 MASS 

N co 110 co ni IN 111 IN 112 IN 113 SN 113 SN 114 SB 116 SB 117 XE 122 
-90.3424 -88.16 00 -87.9840 -89·. 3390 -88.3160 -90.5650 -86.9700 -88.5720 UNi<NCWN 

-9.0654 -C.267C3 7.1751 7.4559 7.7350 -5.5256 9.0757 8.7643 -10.3844 
0.0079 o. 0116 0.0047 0.0050 0.0088 0.0088 0.0058 0.0049 0.0402 

p AG 110 AG 111 co 111 co 112 co 113 lN 113 IN 114 SN 116 SN 117. I 122 
-87.4700 -88.1960 -91).5746 -89.0413 -89.3390 -88.5850 -91.5227 -90.3924 -86~ 1510 

-13.6649 -6.8409 -4.7509 3.1422 o. 5330 -10.6186 1~1371 4. 04_77 -16.4323 
0.0060 o. 0079 .o. 0050 0.0047 0.0097 o.oo88 0.0079 0.0058 0.0701 

0 AG 109 AG 110 co 110 co 111 co 112 IN 112 IN 113 SN 115 SN 116 I 121 
-88.1174 -87.4700 -90. 3424 -90.5746 -87.9840 -89.3390 -90.0310 -91.5227 -85.9500 I 

1-' 
~ 
VI 
I 

-16.5893 -1.4075 -8.3584 -0.7180 -1.1050 -13.7876 0.4571 c. 742 0 -20.1963 
0.0088 o. 0060 o. 0088 0.0050 _0.2000 0.0097 0.0088 o.oo8o 1.0000 

T AG 108 AG 109 co 109 co 110 co 111 IN 111 IN 112 SN 114 SN 115 I 1"20 
-87.6070 -88.7174 -88.5490 -90.3424 -88.1600 -8?.9840 -90.5650 -9o.o3io -84.0000 

-14.6537 -B. 5043 -8.1713 -3.5718 -1.0318 ~11.17.84 -1.5043 0.2716 -14.7777 
0.0088 o. 0062 o. 0060 0.0079 0.01_16 0.0041 0.0088 o.oo8a 0.0135 

HE3 PO 109 PO 109. AG 109 AG 110 AG 111 co 111 co 112 IN 114 IN 115 TE 120 
-89.5240 -87.6020 -88.7174 -B7.4700 -8B.l960 -90.5746 -8B.5850 -89.542.0 -89.4000 

-.3.-3032 5. 924~ 3.224B 10.1822 10.748B 13.6026 11.7563 11. B212 ;-4.4B21 
0.0056 o. 0088 o. 0088 0.0060 0.0079 0.0050 o.oo8B o.OOB8 0.0203 

HE4 PO 107 PO lOB AG 108 AG 109 AG .. 110 co 110 co 111 IN 113 IN 114 TE 119 
-BB.3679 -89.5240 -B7. 6070 -88.1174 -87.4700 -90.3424 -89.3390 -eB. 5B50. -B7.1890 

-19.B996 -10.9072 -11.12 46 -3.8017 . -4. 2B.76 -3.5105 -15.8708 -4.5962 -3.<;533 -.21. 7746 
.o.ooBl o. 0132 o. 0132 O.OOB1 0.0096 0.0068 0.0096 0.2001 C. 01 O'i 0.0602 

HE6 PO 105 PO 106 AG 106 AG 107 AG lOB co lOB co 109 IN 111 IN l12 TE 117 
- B6.9450 -87.8660 -BB. 4310 -89.9070 -B7.6070 -BB.4028 -BB.5490 -8B.l600 -B7.9B40 -65.0700 

+ 
-15.2449 -e. B%4 -B.l79B -1.B310 1.1392 -0.7965 -12.1926 2.1411 -14.762B ()) 

o .• 0061 o. 0116 o. 0126 0.0057 o.OOB8 0.0088 0.0061 0~0049 0~0302 
0 
p, 

U6 RH 105 RH 106 PO 106 PO 107 PO lOB AG lOB AG 109 co 111 co 112 sa 117 1-' 
-88.0B99 -86.3670 -B7. 8660 -88.3679 -89.5240 -87.6070 -ea. 1174 -90.5746 -88.5120 ~ 



48 co 112 MASS EXCESS -90.5746 +I- 0.0030 po!EV -I=" 

••••••••••• ()) 

---------------------------------.-.-------------------------~-------~-------.-.--------------------------------------
0 
p. 

INCOMING GAMMA N p 0 T HE3 HE4 ll6 ll7 C12 I-' 
. . I-' ------------------------------------------------------------------------------------------------------------------- [\) 

OUTGOING 
t.. 5381 6. 05 34 11.1463 13 •. 9173 14.38 77 3.3729 11.4698 13.8157 -3.1246 
o. 0045 o. 0085 0~.0085 0.0085 o. 0076 0.0053 o. 0077 c. 0203 0.1400 

GAMMA co 112 co .113 IN 113 IN 114 IN 115 SN 115 SN 116 SB 118 SB 119 XE 124 
-89.0413 -a-;. 3390 -88 •. 5850 -89.5420 -90.0'310 -91.5227 -87.9560 -89.4830 -87.4500 

' 

-9.3996 -3.3730 3.8289 4.8889 .6.8503 -6.1903 4.0144 4. 21 73 -13 •. 6360 
0.0047 o. 0095 0.0085 0.0085 o. 0085 0.0076 0.0302 0.0077 1.0100 

N co 111 CD 112 IN 11'2 IN 113 IN 114 SN 114 SN 115 SB 117 SB 118 XE 123 
-89.2464 -87.9840 -89.3390 -88.5850 -90.5650 -9o. o:n o -88.5720 -87.9560 -85.0100 

-9.6676 -3.2241 4.3136 7•1042 5.6528 :-5.8968 6.6172 8.6<157 -10.0536 
0.0114 0.0232 o.oo45 0.0042 o.oo.8 5 o. 0086 0.0045 o. 0050 1.0000 

p AG 111 AG 112 CD 112 co 113 co 114 IN 114 IN 115 SN 117 SN 118 I 123 
-88.1960 -86.5680 -89.0413 -90.0178 -88.5850 -89.5420 -90.3924 -CH.6520 -87.8100 

-16.2405 -7.4431 -7.17 51 0.2807 0.5598 -12.7008 1.900{? 1.5892 -17.5595 
0.0076 0.0114 o. 0047 0.0045 0.0085 0~0086 0.0054 o. 0045 0~0401 

0 AG no AG 111 co 111 co 112 co 113 IN 113 IN 114 SN 116 SN 117 t 122 
-.87.4700 -ea. 1 <160 -89.2464 -89.0413 -89.3390 -88.5850 -91.5227 -90.3924 -86.1510 I 

I-' 

'6\ 
I 

-16.8071 -9.CJ831 -7.8932 -3.1422 ..:.z.6o92 :-13.7608 -1.4051 0.9055 -19.5745 
. 0.0057 0.0076 o. 0046 0.0047 0.0095 0.0086 0. 0077 0.0054 0.0701 

T AG 109 AG 110 co 110 co 111 co 112 IN 112 IN 113 SN 115 SN 116 I 121 
-88.7174 -87.4700 -90. 34'24 -89.2464 -87.9840 -89.3390 -90.031'0 -91.5227 -85.9500 

-17.9039 -CJ. 0965 -10.7469 -4.1740 -3.9880 -l4.039CJ -1.875.5 -2.4036 -17.2009 
0.0058 o. 013 3 o. C076 0.0114 0 •. 0232 o. 00'46 0.0086' 0.0242 o. 0451 

HE3 PO 109 PO llO AG 110 AG 111 AG 112 co 112 co 113 IN 115 IN 116 TE 121 
-87.6020 -as. 3380 -87.47 00 -88.1960 -86.5680 -89.0413 -89.5420 -813.(950 -88.3050 

-3.4753 2.6741 3. 0070 7.6066 10.1466 11;.1784 9.6741 11.4500 -3.5993 
o. 0086• .0.0058 o. 0057 0.0076 0.0114 0.0047 0.0086 0.0086 0.0133 

HE4 PO 108 PO 109 AG 109 AG 110 AG 111 co 111 co 112 IN 114 IN 115 TE 120 
-8CJ.5240 -87.6020 -88.7174' -87.4700 -88.1960 -89.2464 -88.5850 -89.5420 -89.4000 

-20.3068 -ll.1335 -10.9768 -7.4299 -4.5055 -4.6925 -15 .• 4057 -6.1004 -3.9265 -20.5128 
0.0130 0.0066 o. 00.78 0.0094 0.0069 0.0094 0.0061 0.0104 o. 0095 1.0000 

HE6 PO 106 PO 107 AG 107 AG 108 AG 109 co 109 co 110 IN ll2 IN 113 TE 118 
-87.8660 -88.3679 -89.9070 -87.6070 -8Fl.;7l74 -88.5490 -90.3424 -87.9840 -89.3390 -87.6600 

-18. 2960 -9.7336 -9.0061 -2.0031 -2.1110 -1.0143 -14.7682 -o. 7144 -16.7070 
o. 0115 o. 0401 o. 0054 0.0086 0.0059 0.0058 0.0077 0.0048 0.0077 

LI6 .RH 106 RH 107 PO 107 PO 108 PO 109 AG 109 AG 110 co 112 co 113 SB 118 
-86.3670 -86.8580 -88.36 79 -89.5240 :-87.6020 -88.7174 -87.4700 -89.0413 -87.9560 



48 co 113 MASS EXCESS -89.0413 +I- 0.0034 MEV 
*********** -------------------------------------------------------------------------------------------------------------------
INCOMING GAMMA N p D T HE3 HE4 ll6 LI7 C12 
------------------------------------------------------------------------------_;---------------------------------
OUTGOING 

9.047q 6. 83 27 13.6 366 14.1037 17.4127 3. 7759 14.5301 14.2810 -2.0613 
0.0045 o. 0087 0.0087 0.0242 0.0056 0.0047 0.0203 0.0079 1.01)00 

G~MMA co 113 co 114 IN 114 IN 115 IN 116 SN 116 SN 117 SB 119 SB 120 XE 125 
-90.0178 -ea. 5850 -89.5420 -88.1950 -91.5227 -90. 3q24 -8q.4e3o -88~4150 -86.9ROO 

-6. 5381 -0;. 4847. 4.6082 7. 3792 7.8496 -3.1653 4.q317 7. 2176 -q.6627 
0.004'> o. 0087 0.0087 0.0087 0.0078 0.0056 0. 001Q 0.0?01 0.1400 

N co 112 co 113 IN 113 IN 114 IN 115 SN 1l5 SN 116 SB 118 SB llq XE 124 
-90.5746 -aq. 33 90 -88.58'>0 -89.5420 -90.0310 -<n. '5227 -87.9560 -89.4830 -87.4500 

-9.7623 -1.2178 6.8234 6.7087 8.1431 -5.7105 9.4101 8.6386 -9.0003 
0.0233 o. 0401 0.0045 0.0096 0.0087 0.0242 0.0052 o. 004 7 n.0302 

p AG 112 AG 113 co 113 co 114 co 115 IN 115 IN 116 SN 118 SN 119 I 124 
-86.5680 -87.0410 -90.0178 -88.0890 -89.5420 -88. 1950 -91.6520 -90.0616 -87.3300 

-13.9812 -7.5378 -4.3136 2.7905 1.3391 -'10.2105 2.3036 4.3821 -14.3672 
o. 0115 o. 0233 0.0045 O.Otl45 0.0087 0.0087 0.0048 o. 0052 1.0000 

D AG ll1 AG 112 CD 112 co 113 CD 114 IN 114 IN 115 SN 117 SN 118 l 123 
-88.1960 -86.5680 -90.5746 -90.0178 -88.5850 -89.5420 -9o. 3n4 -91.6520 -87.8100 I 

1-' 
~ 

I 

-16.5212 -7.7238 -7.4559 -0.2807 o. 2791 -12.9815 1.6199 1.3085 -17.8402 
0.0078 o. 0115 o. 0050 0.0045 0.0087 0.0087 0.0057 O.C048 0.0401 

T AG 110 AG 111 co 111 co 112 co 113 IN i13 IN 114 SN 116 SN 117 I 122 
-87.4700 -88.1960 -8q. 2464 -90.5746 -89.3390 -88.5850 -91.5227 -9o.3q24 -86.1510 

-15.6346 -9.8912 -8.4876 -4.2687 -1.9811 -ll. 5301 -1.6892 -0.1403 -13.6816 
0.0134 0.0501 o. 0115 0.0233 0.0401 0.0045 0.0243 0.0106 0. 006q 

HE3 PO 110 PO 111 AG 111 AG 112 AG 113 CD il3 co 114 IN 116 IN 117 TE 122 
-88.3380 -86.0100 -aa.1q6o -86.5680 -87.0410 -90.0178 -88.1950 -88.9250 -90.2910 

-3.8640 4.q434 3. 2929 9.8659 10.0519 14.0399 12.1644 11.6363 -3.1610 
0.0061 o. 0134 0.0078 0.0115 0.0233 0.0046 0.0088 0.0243 0.0451 

HE4 Pf) 109 PO 110 AG 110 AG 111 AG 112 co 112 co ll3 IN 115 IN 116 TE 121 
-87.6020 -88.3380 -87.4700 -88.1960 -86.5680 -90.5746 -89.5420 -88.1qso -88.3050 

-18.2116 -9.0441 -11.7435 -4.7862 -4.2195 -1.3658 -14.9683 -3.2121 -3.1472 -19.4505 
0.0068 o.ooq6 o. 0096 0.0071 o.ooaA 0.0063 0.0064 0.0096 O.OM6 0.0207 

HE6 PO 107 PO 1 C8 AG 108 AG 109 AG 110 co 110 CD .111 IN 113 IN 114 TE 11q 
-88.3679 -89.5240 -87.6070 -sa. 7174 -87.4700 -q0.3424 -89.2464 -89.3390 -88.5850 -87.1aqo 

-!'"" 

-16.2717 -10.0583 -6.3167 -2.3918 0.1583 -0.7284 -12.5089 1.7954 -13.6467 
(X) 

0.0402 0.6000 o. 0088 0.0061 0.0135 0.0079 0.0116 0.0047 0.0203 Cl 
p. 

LI6 RH 107 RH 108 PO 108 PO 109 PO 110 AG 110 AG 111 co 113 CD 114 SB 119 1-' 
-86.8580 -85.0000 -89.52 40 -87.6020 -88.3380 -87.4700 -88.1960 -90.0178 -89.4830 1-' 

w 

/ -



48 CD 114 MASS EXCESS -90.0178 +I- 0.0029 MEV _.,.. 

*********** CX> 

--------------------------------------------------------------------------------------------------~----------------
(") 
p. 

IN COM lNG GAMMA N p 0 T HE3 HE4 ll6 ll7 Cl2 1-' 

--------------------------------------------------------------------------------~----------------------------------
1-' _.,.. 

OUTGOING 
6.142 6 6.8132 ll.3131 13.8572 15.3059 4.05Cl0 12.4856 14.4827 -0.8638 
O.OO<l5 o. 0085 0.0242 o. 0104 0.0043 0.0048 0.0077 o. 0040 0.0085 

GAMMA co 114 co 115 IN 115 IN 116 IN 117 SN 117 SN liB SB 120 SB 121 XE l26 
-ea. oa9o -89.5420 -88.1<~50 -88.9250 -ClO. 3924 -<J1.6520 -88.415q -8<J.5932 -89.1540 

-9.047Cl -2. 21 53 4.5 887 5. 0557 8.3648 -5.2721 5.4822 5.2331 -11.10Cl2 
0.0045 o. 0085 0.0085 0.0242 0.0053 0.0043 0.0202 0.0077 1.0000 

N co 113 co 114 IN 114 IN 115 IN 116 SN 116 SN 117 SB 119 SB 120 XE 125 
-89.0413 -88.5850 -89.5420 -88.1950 -91.5227 -90.3924 -89.4830 -88.4150 -86.9800 

-10.2658 -3.8153 3.9181 6.3555 5 .. 8195 -5.9570 6.8432 8.7007 -8.4238 
0.0401 0.4000 0.0095 0.0043 0.0242 0.0104 0.0044 0.0046 0.0067 

p AG 113 AG 114 co 114 co 115 co 116 IN 116 IN 117 SN 119 SN 120 I 125 
-87.0410 -85.4200 -88.0890 -88.7123 -88.1950 -88.9250 -90.0616 -91.1002 -88.8830 

-16.5857 -8.0413 -6.8234 -o. 1148 1. 3196 -12.5340 2.5867 1. 8152 -15.8237 
0.0232 0.0401 o. 0045 0.0095 0.0085 0.0242 0.0049 0.0044 0.0301 

0 AG 112 AG 113 co 113 co 114 co 115 IN 115 IN 116 SN 118 SN 119 t 124 
-86.5680 -87.0410 -89.0413 -88.0890 -89.5420 -88.1950 -'91.6520 -90.0616 -87~3300 I 

1-' 

'& 
I 

-16.7717 -10.3283 -7.1042 -2.7905 -1.4514 -13.0010 -0.4869 1.5916 -17.1577 
o. 0114 0.0232 o. 0042 0.0045 0.0085 0.0085 0.0045 0.004Cl 1 ~0000 

T AG 111 AG 112 co 112 co 113 co 114 IN 114 IN 115 SN 117 SN 118 1 123 
-88.1960 -86.5680 -90.5746 -89.0413 -88.5850 -89.5420 -go. 3924 -91.6520 -87.8100 

-18.9391 -10.6091 -11.0921 -4.1722 -4.579'2 -14.4354 -1.9357 -2.5918 -15.7861 
o. 0501 o. 0311 o. 02 32 0.0401 0.4000 0.0095 0.0105 0.4000 ·0.0067 

HE3 PO 111 PO 112 AG 112 AG 113 JIG 114 co 114 co 115 IN 117 IN 1 t 8 TE 123 
-86.0100 -86.2680 -86.56 80 -87.0410 -85.4200 -88.o89o -88.9250 -87.4500 -89.1630 

-4.1045 1.6389 3. 0424 7.2614 9.5484 11.5301 9.8409 11.3898 -2.1515 
o. 0133 o. 0501 o. 0114 0.0232 0.0401 0.0045 0.0242 0.0105 0.0067 

HE4 PD 110 PO 111 AG 111 AG 112 AG 113 co 113 CD 114 IN 116 IN 117 T~ 122 
-88.3380 -86.0100 -88.1960 -86.5680 -87•0410 -89.0413 -88.1950 -88.9250 -90.2910 

-18.0920 -11.9426 -11~ 6096 -7.0101 -4.4700 -3.4383 -14.6166 -4.9426 -3.1667 -18.2160 
0.0094 0.0070 o. 0069 0.0086 0.0121 0.0061 0.0058 0.0095 o. 0095 0.0139 

HH PD lOB PO 109 AG 109 AG 110 AG 111 CD 111 co 112 IN 114 IN 115 TE 120 
-139.5240 -87.6020 -88.7174 -87.4700 -88.1960 -89. ~464 -90.5746 -88.5850 -89.5420 -89.4000 

-19.1062 -10.9348 -9.2152. -2.6323 -3.1462 -0.9789 -15.1135 -1.1099 -15.6<j12 
o.6ooo 1.0000 o. 0059 0.0134 0.0501 0.0114 0.0232 0.00% 0.0077 

LI6 RH 108 RH 109 PO 109 PO 110 PO lll JIG 111 AG 112 co 114 co 115 SB 120 
-85.0000 -95.1.000 -87.6020 -88.3380 -86.0100 -88.1960 -86.5690 -88.0890 -88.4150 



48 CD 116 MASS E~CESS -88.7123 +t- 0.0031 MEV 
*********** 
-----------~-------~-----------------------~---------------------~---------~-------~----~-------------~--------~---
INCOMING GAMMA N p 0 T HE3 HF4 li6 ll7 C12 . . 
-------------------------------------------------------------------------------------------~-------~---------------
OUTGOING 

5.7641 7. 5017 11.8736 13.8076 16. 2806 4.8126 13.6961 15.4188 1.1377 
0~0143 0.0105 0.4000 o.t2oo o.oo 44 0.0046 o .• oo68· 0.0045 0.005.9 

GAMMA CD 116 co 117 IN 117 IN 118 IN 119 SN 119 SN 120 SB 122 SB 123 XE 128 
-86.4050 -88.92 50 -87.4500 -87.5700 -90.0616 -91.1002 -88.3200· -89.2238 -8CJ.8500 

-8.6947 -1.2998 5.2772 5.6.162 9. 7996 -4.2974 6.8979 6.4436 -8.3427 
o. 00<:15 o. 02 42 0.0105 o. 4000 0.0049 0.0044 o.·oo42 0.0068 0.0232 

N CD 115 CD 116 IN 116 IN 117 IN 118 SN 118 SN 119 SB 121 SB 122 XE 127 
-88.0890 -A8.1950 -88.9250 -87.4500 -91.6520 -90.0616 -89.5932 -88.3200 ;-88.4410 

-11.1713 -5.3198 3.5396 5. 5987 6.3800 -6.0065 7.2971 8.8485 -7.0170 
0.1700 1. 0000 o.bl43, 1.0800 0.4000 0.1200 0.0068 0.0053 0. 0051 

p AG 115 AG 116 CD 116 CD 117 co 118 IN 118 IN 119 SN 121 SN 122 I 127 
-84.8300 -82.6100 -86.4050 -86.6500 -87.4500 -87.5700 -89.2100 -8<:1.9425 -88.9843 , 

-16.4282 -8.94l?8 -6.4702 -0.4933 2.0081 -11.<:1735 3.3404 2.2691 -13.9452 
0.4000 0.1700 o. 0095 0.0143 0.0105 0.4000 0.0047 0.0068 0.0077 

0 AG 114 AG 115 co 115 co 116 co 117 IN 117 IN 118 SN 120 SN 121 I 126 
-85.4200 -84.8300 -A8. OA90 -86.4050 -88.9250 -87.4500 -91.1002 -8<:1.2100 -87.9030 I 

I-' 
\0 
'P 

-16.6212 -10.1708 -6.35 55 -2.4373 -0.5359 -12.3125 ·0.4878 2.3453 -14.7792 
0.0401 0.4000 o. 0043 0.0095 0.0242 o.o1oo; 0.0045 o. 0047 0.006A 

T AG 113 AG 114. co 114 co 115 co 116 IN 116 IN 117 SN 119 SN 120 r .12.s 
-87.0410 -85.4200 -90.0178 -88.0890 -88•1950 -88.9250 -90.0616 -91.1002 -88.8830 

-10.9346 -5.6777 -6.0837 -14.8139 -1.9852 -3.2363 -14.6116 
MASS MASS 0.4000 0.1700 1.0000 o. 0143 . 0.1200 o. 6000 0.0068 

HE3 PO 113 PO 114 AG 114 AG ll5 AG 116 co 116 co 117 IN 119 IN 120 TE 125 
UNKNOWN UNKNOWN -85.42 00 -84.8300 -82.6100 -86.4050 -87.5100 -85.5000 -89.0320 

.,-4. 8691 3.1929 7.4189 8.6429 11.8833 10.4014 11.3403 -0.6370 
0.0312 MASS o. 04 01 0.4000 0.1700 0.0095 0.4000' 0.1200 0.0059 

. HE4 PO 112 PO 113 AG 113 AG 114 AG 115 co l15 co 116 IN 118 J:N 11 C) TE 124 
-86.2680 UNKNOWN -87.0410 -85.4200 -84.8300 -88.0890 -87.4500 -87.5700 -90.5000 

-17.9725 -12.2291 -1 o. 82 55 . -6.6066 -4.3195 -2.3379 -13. 867<:l -4.0271 -2.4782 -16.0195 
0.0140 0.0503 o. 0121 0.0236 0.0403 0.0061 0.0058 0.0246 0.0113 0.0078 

HE6 PO 110 PO 111 AG 111 AG 112 AG 113 CD 113 co 114 IN 116 IN 117 TE 122 
-88.3380 -86.0100 -88. 1960 -86.5680 -87.0410 -89.0413 -90.0Fi8 -88.1950 -88.9250 -90.2910 

+ 
-20.0007 -9. 5017 -3.3968 -0.8284 -14.9559 -1.;4884 -14.4807 

CXl 

0.5000 MASS o. 05 01 0.0312 MASS 0.0401 0.4000 0.0144 0.0068 
0 
p, 

ll6 RH 110 RH 111 PO 111 PO 112 PO 113 AG 113 AG 114 co 116 co 117 SB 122 I-' 

-82.8000 UNKNOWN -86. 01 00 0 -86.2680 UNKNOWN -87.0410 -85.4200 -86.4050 -88.3200 ~ 



49 IN 113 

*********** 
MASS E~CESS -89.3390 +/- 0.0080 MEV 

-------------------------------------------------------------------------------~-----------------------------------
IN COM lNG GAMMA N p 0 T HE3 HE4 ll6 ll7 (12 

-----------------------------------------------------------------------~------~-----------------------------------~ 
OUTGO lNG 

GAMMA IN 113 

-9.4264 
0.0120 

N IN 112 
-87.9840 

-6.0534 
0.0085 

p co 112 

.o 

T 

HE3 

HE4 

HE6 

lt6 

-90.5746 

-13.2285 
0.0088 

co 111 
-89.2464 

-13.9465 
0.0087 

co 110 
-90.3424 

-16.8003 
0.0106 

AG 110 
-87.4700 

-3 •. 0463 
0.0093 

AG 109 
-88.7174 

-11.0302 
0.0108 

AG 107 
-89.9070 

-15.0595 
0.0091 

PO 107 
-88.367<) 

7.3174 
o. 0113 

IN 114 
-88.5850 

IN 113 

0.4848 
0.0087 

co 113 
-8<l.0413 

-3.828<1 
0.0085 

co 112 
- c;o. 5746 

-6. <1711 
o.co8e 

co 111 
-8<l.2464 

-a. 002<1 
0.0136 

AG 111 
-88.1960 

3. 7777 
0.0106 

AG 110 
-87.4700 

-11.2588 
0.0120 

AG 108 
-87.6070 

-5.8320 
o. 0114 

PO lOB 
-89. 5240 

e. 5150 
o. 0113 

SN 114 
-90.5650 

-1.8054 
o. 0188 

SN 113 
-88.3160 

IN 113 

-7.2019 
o. 0120 

IN 112 
-87•9840 

-8.8400 
o. 2002 

IN 111 
-88.1600 

-7.7349 
o. 0088 

CD 111 
-89.2464 

5. 8676 
o. 0087 

co 110 
-90.3424 

-11.2454 
o. 0099 

co 108 
-88.4028 

-8.5314 
o. 0114 

AG 108 
-87.6070 

13.8279 
0.0106 

S"' 115 
-9o.o:no 

6.2905 
0.0113 

SN 114 
-90.5650 

. 5.0929 
0.0113 

IN lt4 
-88.5850 

IN 113 

-0.5598 
0.0085 

co 112 
-90.5746 

10.6186 
0.0088 

co 111 
•89.~464 

-5.2523 
0.0120 

co 109 
-88.5490 

-1.5741 
0.0094 

AG 109 
-88.1174 

17.1337 
O.OO<l1 

SN 116 
-91.5227 

7.5705 
0.0106 

SN 115 
-90.0310 

7.8640 
0.0113 

IN 115 
-89.5420 

1.0600 
0.0113 

IN 114 
-88.5850 

IN 113 

-0.2791 
o. 0087 

co 113 
-89e0413 

13.7608 
0.0086 

co 112 
-90.5746 

-1.6448 
0.0096 

co 110 
-90.3424 

-1.0074 
0.0107 

AG 110 
-87.4700 

12.5623 
0.0506 

SB 116 
-86.<1700 

4.5219 
0.0225 

SB 115 
-87.0010 

e. 3344 
0.0106 

SN 115 
-90.0310 

3.0214 
0.0113 

SN 114 
-90.5650 

' 

-1.0416 
0.0188 

SN 113 
-88. 3l. 60 

IN 113 

11.1516 
0.0120 

IN 112 
-87.9840 

-5.5939 
0.0410 

IN 110 
-86.4120 

1.8463 
0.0088 

co 110 
-90.3424 

1.6578 
0.0311 

SB 117 
-88.5720 

-8.0157 
0.0506 

SB lH 
-86.9700 

-2.6805 
0.0091 

SN 116 
-91.5227 

-10.0192 
0.0106 

SN 115 
-90.0310 

-11.2992 
0.0113 

SN 114 
-90.5650 

-13.2606 
0.0113 

IN 114 
-88.5850 

IN 113 

-16.3524 
0.2002 

IN 111 
-88.1600 

-11.7562 
0.0088 

co 111 
-89.2464 

11.9384 
0.0216 

TE 11<l 
-87.1890 

4.3380 
1.0000 

TE 118 
-87.6600 

5.4164 
0.0107 

SB 118 
-87.9560 

0.1855 
0.0311 

SB 117 
-88.5720 

-3.2305 
0.0506 

SB 116 
- j:j6.9700 

1.3408 
0.0092 

SN 116 
-91.5227 

12.3557 
0.0107 

SN 115 
-<10.0310 

-4.5328 
o.rn92 

SN 113 
-88.3160 

IN 113 

14.9683 
0.0153 

TE 120 
-8<1.4000 

4.6859 
0.0216 

TE 11 q 
-87.1890 

7.7623 
o. 0216 

SB 119 
-89.4830 

0.3884 
o. 0107 

SB 118 
-87.9560. 

-0~8096 
0.0311 

SB 117 
-88 .• 5720 

1.0294 
0.0087 

SN 117 
-90.3924 

14.6663 
o.co92 

SN 116 
-91.5227 

-1.4649 
o. 0121 

SN 114 
-90.5650 

0.0649 
0.0114 

Till 114 
-88.5850 

-5.4290 
1.0000 

cs 125 
-83.9100 

MASS 
cs 124 
UNKNOWN 

-9.1780 
0.1402 

XE 124 
-87.4500 

-17.4649 
1.0100 

XE 123 
-85.0100 

MASS 
XE 122 
U"'KNOWN 

-18.1193 
0.0408 
I 122 

-86.1510 

-5.8137 
0.0705 
l 121 

-85.9500 

MASS 
I 119 

UNKNOWN 

-16.2384 
0.0216 

Tl: 119 
-87.1890 

~. 
w 

I 

"' 0 

? 



4'1 IN 115 MASS EXCESS -89.5420 +I- 0.0080 MEV 
*********** 
------------------------------------------------------------------------------------------------------------------~ 
INCOMING GAMMA N p 0 T HE3 HE4 ll6 LI7 C12 
-------------------------------------------------------------------------------------------------------------------
OUTGO lNG 

6.7244 9. 2697 13.9863 17.0600 13.3453 2.3658 12.8514 15.6563 -3.2010 
0.0253 o. 0091 O.OOF!6 0.0089 0.0106 0.0215 0.0457 0.0101 0.0605 

GAMMA IN 115 Ill! 116 SN 116 SN 117 SN 118 SB 118 SB 119 TE 121 TE 122 cs 127 
-e8.1950 -91.52 27 -<J0.3924 -91.6520 -87.9560 -89.4830 -ea. 3050 -'10.2910 -86.1410 

-9.0284 -o. 2934 7.0452 7.7289 5. 8899 -7.2327 5.8750 5.5989 -13.2634 
0.0113 o. 0106 0.0091 0.0086 0.0310 0.0106 0.0153 0.0457 0.4001 

N IN 114 IN 115 SN 115 Sill 116 SN 117 SB 117 SB 118 TE 120 TE 121 cs 126 
-a a. 5850 -90. 0310 -91.5227 -90.3924 -88.5720 -87.'1560 -89.4000 -88.3050 -84.3500 

-6.8132 -0.6705 4.4999 7.0440 8.4928 -2.7542 5.6724 7.6695 -7.6770 
0.0085 0.0120 0.0253 0.0128 0.0086 0.0089 0.0107 O.OOfl5 0.0113 

p co 114 co 115 IN 115 IN 116 IN 117 SN 117 SN 118 SB 120 SB 121 XE 126 
-90. 01 78 -88.0890 -88.1950 -88.9250 -90.3924 -91.6520 -88.4150 -89.5932 -89.1540 

-13.6366 -4. 5e87 -6.e039 0.4670 3. 7761 -9. 860e 0.8935 o. 6444 -15.6979 
0.0087 0.0085 o. 0113 0.0253 0.0091 0.0086 0.0216 o. 0107 1.0000 

0 co 113 co 114 IN 114 IN 115 IN 116 SN 116 SN 117 SB 119 SB 120 XE 125 
-e9.0413 -90.0178 -ea. 5850 -88.1950 -91.5227 -90.3924 -89.4830 -88.4150 -86.9800 I 

"' 0 
I;' 

-13.9173 -7.3792 -7.8640 -2.7710 0.4704 -10.5445 -2.4475 -0.1016 -17.0419 
0.0085 0.0087 o. 0113 0.0113 0.0106 0.0091 -0.0107 0.0216 0.1402 

T co 112 co 113 IN 113 IN 114 IN 115 SN 115 SN 116 SB 118 SB 119 XE 124 
-90.5746 -89.0413 -89.33 90 -88.5850 -90.0310 -91.5221 -e7.9560 -89.4830 -87.4500 

-17.9053 -'1.3609 -e.1430 -1.3196 -1.4344 -13.e536 1.2671 0.4956 -17.1433 
0.0244 o. 0408 o. 0087 0.0085 0.0120 0.;0253 0.0089 0.0087 0.0310 

HE3 AG 112 AG 113 co 113 co 114 co 115 IN 115 IN 116 SN 118 SN 119 I 124 
-86.5680 - e7. 0410 -89.0413 -90.0178 -e8. 0890 -88.1950 -91.6520 -90.0616 -87.3300 

-3.7707 2.672 7 5. 8968 10.2105 13.0010 u. 5496 12.5141 14.5926 -4.1567 
0.0136 0.0244 O. C086 0.0087 0.0085 0.0113 0.0087 o. 0089 1.0000 

HE4 AG 111 AG 112 co 112 co 113 co 114 IN 114 IN 115 SN 117 SN 118 I 123 
-8e.1960 -86.5680 -90.5746 -89.0413 -90.0178 -88.5850 -90.3924 -91.6520 -87.8100 

-18.4228 -11.5988 -9.5088 -4.7579 -1.6156 -4.2249 -15.3764 -3.0208 -0.7102 -21.1902 
0.0102 o. 0114 o. 0096 0.0096 0.0094 o. 0127 0.0120 0.0114 0.0100 0.0706 

HE6 AG 109 AG 110 co 110 co 111 co 112 IN 112 IN 113 SN 115 SN 116 I 121 
-ea. 7174 -87.4700 -90.3424 -89.?.464 ~90.5746 -87.9840 -89.3390 -'10.0310 -91.5227 -85.9500 

~ 

-16.0284 -7.2210 -8.8714 -2.2985 -2. 1124 1.875 5 -12.1643 -·0· 5281 -15.3254 \0 

0.0095 0.0153 o. 0107 0.0136 0.0244 0.0086 0.0088 0.0253. 0.0457 
H ::s 

ll6 PO 10'1 PO 110 AG 110 AG 111 AG 112 co 112 co 113 IN 115 IN 116 TE 121 I-' 

-e7.6020 -e8.3380 -87.4700 -88.1960 -86.5680 -90.5746 -89.0413 -88.1950 -88." 050 
I-' 
V1 



5C SN 112 MASS EXCESS -88. 6440 +I- 0.0090 MEV Vl 

*********** 0 

w ------------------------------------------------------------------------------------------------------------------- p 

INCOMING GAMMA N p 0 T HE3 HE4 ll6 ll7 C12 1-' 

----------·--------------------------------------------------------------------------------------------------------- ~ 
OUTGOING 

7.7434 2. 4910 8.7819 13.3070 8.7813 -0.8092 6.1444 
.0.0192 o. C4 39 0.2002 0.0228 0.7001 0.1104 1.1000 MASS MASS 

GAMMA SN 112 SN 113 SB 113 SB 114 SB 115 TE 115 TE 116 I 118 I 119 BA 124. 
-88.3160 -83.8460 -84.2900 -87.0010 -82.5000 -85.4100 -80.7000 UNKNOWN UNKNOWN 

-11.075.4 0.2665 2. 5245 -11.7907 -1.1081 
0.2002 MASS. 0.0439 0.2002 MASS 0.7001 MASS 1.1000 MASS 

N SN 111 SN 112 SB 112 SB 113 SB 114 TE 114 TE 115 1 117 I 118 BA 123 
-85.6400 UNKNOWN -83.8460 -84.2900 UNKNOWN -82.'5000 UNKNOWN -ao·.7ooo UNKNOWN 

-7.1730 0.1225 5.5189 9.5820 3.2884 -6.5072 3.2254 6.6343 
0.2002 0.0127 O.Ol92 0.0120 o. 2002 0.0229 0.0607 1.0000 MASS 

p IN 111 IN 112 SN 112 SN 113 SN 114 SB 114 SB 115 TE 117 TE lla cs 123 
-88.1600 - a7 .9840 -8a.3160 -90.5650 -84.2900 -87.0010 -85.0700 -a7.6600 UNKNOWN 

-15.3679 -5.5485 -8.8509 1.4860 -3.0026 -15.0652 -2.2815 -1.8026 
0.0410 0.2002 o. 2002 0.0192 0.0439 0.2002 0.1104 0.0607 MASS 

0 IN llO IN 111 SN 111 SN 112 SN 113 SB 113 SB 114 TE 116 TE 117 cs 122 
-86.4120 -88.1600 -a5. 64 00 -89.3160 -a3.8460 -84.2900 -85.4100 -a5.0100 UNKNOWN I 

[\) 

0 
[\) 
I 

-14.3.458 -9.1105 -9.7750 -4.8180 -17.3232 -7.0055 -3.2166 
0.0099 o. 0410 o. o1 s 8 0.2002 MASS 0.0439 0.7.001 0.1104 MASS ' 

f IN 109 IN 110 SN 110 SN 111 SN 112 SB 112 SB 113 TE 115 TE 116 cs 121 
-89.2481 -86.4120 -86.5300 -85.6400 UNKNOWN -83.8460 -82.5000 -85.4100 UNKNOWN 

-15.0263 -5.1615 -9. a743 -2.2794 -o. 6414 -12.8346 -2.4859 -1.69ao -21.4153 
0.0120 0.0097 o. 0410 0.2002 0.0127 O.Ol92 0.0229 o.osoa 0.1203 

HE3 co 109 co 110 IN 110 IN 111 IN 112 SN 112 SN 113 SB ll5 sa 116 XE 121 
-8a.5490 -90.3424 -86.4120 -Be.1600 -87.9840 -a8.3160 -87.0010 -86.9700 -112.1600 

-2.6659 5. 5 51 7 5. 46 83 8.4792 12.0412 9. 5026 7.3097 1 c. 8396 
o·. o099 0.0120 o. 0099 0.0410 0.2002 0. 2002 0.2002 0.0229 MASS 

HE4 co 108 CD 1 O<l IN 109 IN 110 IN 111 SN 111 SN 112. sa 114 SB 115, XE 120 
-88.4028 -88.5490 -89.2481 -86.4120 -88.1600 -85.6400 -84.2900 -87.oofo UNKNOWN 

-19.1122 -11.2278 -11.82 51 -6.1203 -2.0441 -6.5809 -17.2874. -7.4889 
1.0000 o. 0133 o. 0106 o.ous 0.0107 0.0510 0.0163 MASS 0.0441 MASS 

HE6 co 106 co 107 IN 10 7. IN 108 IN 109 SN 109 SN 110 sa 112 SB 113 XE 118 
-a7.1300 -e6.9430 -87.1281 -86.9860 -89.2481 -84.7.300 -86.5300 UNKNOWN -83.8460 UNKNOWN 

- 14.3014 -4.7540 -8. 5004 -1.1937 o. 7666 1.4470 -13.8956 C.4909 ~22.0324 
0.0150 0.0109 O. 01 2A 0.0100 0.0121. o.ot oo 0~0410 0.01.93 1.1000 

l 16 AG 106 AG 107 co 101 co 108 co 109 IN 109 IN 110 SN 112 SN 113 I 118 
-88.4310 .:.89.<l07o -86.9430 -88.4028 -88.5490 -89.2481 -86.4120 -8~.3160 -80.70()0 



50 SN 114 MASS EXCESS -90. 5650 +I- o.ooao MEV 
,.********** 
---------------------------------------------~-------------------------------------------------~-------------------
INCOMING GAMMA N p D T HE3 HE4 ll6 LT7 Cl2 
----------------------------~--------------------------------------------------------------------------------------
OUTGOING 

?.5374 3. ?250 9.5409 12.9570 9. 43 63 -0.4a02 7.5234 10.2923 
0.0106 0.0225 0.0506 0.0310 o. 0605 1.oooo 1.0000 0.0705 MASS 

GAMMA SN 114 SN 115 SB 115 sa 116 SB 117 TE 117 TE 118 I 120 I 121 BA 126 
-90.0310 -87.0010 -86.9700 -as. •nzo -85.0700 -87.6600 -84.0000 -85.9500 UNKNOWN 

-10.3204 ~1. 0574 1.5005 3. 28 35 1. 7049 -11.1417 0.2709 
0.0188 o. 2002 0.0225 0.0506 0.1103 0.0605 MASS 1.0000 MASS 

N SN 113 SN 114 SB 114 SB 115 SB 116 TE 116 TE 117 I 119 I 120 BA 125 
-aa.:H60 -a4.2900 -a7.0010 -86.9700 -85.4100 -85.0700 UNKNOWN -84.0000 UNKNOWN 

-8.5150 -1.1975 5.3129 8.6187 4.0474 -6.8572 3.4234 6. 4533 -13.9440 
0.0113 o. 0113 0.0106 0.0091 0.0506 0.0311 0.0216 o. 0153 1.0000 

p IN 113. IN 114 SN 114 SN 115 SN 116 SB 116 SB 117 TE 119 TE 120 cs 125 
-89.3390 -88.5850 -90.0310 -91.5227 -86.9700 -aa.5720 -87.1890 -89.4000 -83.9100 

-15.1169 -6.2905 -B. 09 59 1. 2800 -1.7686 -14.3062 -1.9525 -1.6046 
0.0120 o. 0113 o. 01 88 0.0106 0.0225 0.0506 r.oooo 0.0216 MASS 

0 IN 112 IN 113 SN 113 SN 114 SN 115 sa 115 SB 116 TE 118 TE 119 cs 124 
-87.9840 -B':l.3390 -88.3160 -90.0310 -87.0010 -a6.9700 -87.6600 -87.1890 UNKNOWN I 

[\) 

0 
w 

I 

-17.3549 -9.4595 -9.5820 -4.0630 -6.2936 -16.0892 -6.3565 -2.'3476 
0.2002 0.0120 o. 0120 0.0188 o. 2002 0.0225 0.0605 1.0000 MASS 

T IN 111 IN 112 SN 112 SN 113 SN 114 SB 114 SB 115 TE 117 TE 118 cs 123 
-88.1600 -87.CJ840 -a8. 6440 -88.31.60 -84. 2qoo -87.0010 -85.0700 -87.6600 UNKNOWN 

-16. 2499 -6.8503 -10.22 33 -3.0214 -1.9614 -13.0406 -2.8359 -2.6330 -20.4863 
0~0088 0.0085 o. 0120 0.0113 0.0113 0.0106 0.0311 o. 01.07 1.0100 

HE3 co 111 co 112 IN 112 IN 113 IN 114 SN 114 SN 115 SB 117 SB 118 XE 123 
-89.2464 -90.5746 -87.9840 -B<:J.3390 -88.5850 -90.0310 -B8.5720 -87.9560 -85.0100 

-2.6473 4.3281 2. 4592 B.1302 11.2992 10.2576 8.0687 10.4896 
o.ooa7 0.0088 o. 2002 0.0120 0.0113 O. Ol 88 0.0506 0.0311 MASS 

HE4 co 110 co 111 IN 111 IN 112 IN 113 SN 113 SN 114 SB 116 SB 117 XE 122 
-'90. 3424 -89.2464 -88.16 00 -87.q840 -89.3390 -88.3160 -86.9700 -88.5720 UNKNOWN 

-19. 7(:04 -11. 542 8 -11.62 61 -8.6153 -5.0532 -7.5919 -17.0944 -9.7848 -6.2549 
0.0099 0.0120 o. 0099 0.0410 0.2002 0.2002 0.0127 0.2002 0.0229 MASS 

HH co 108 co 109 IN 109 IN 110 IN 111 SN 111 SN 112 SB 11.4 sa 115 XE 120 
-BB. 4028 -88.5490 -89.2481 -86.4120 -88.1600 -85.6400 -88.6440 -84.2900 -87.0010 UNKNOWN 

\Jl 

-11.0464 -7.8646 -a. 8154 -1.1 751 -0.4570 -1.5621 -H.2446 0.2849 -20.6534 
0 

Ul 
0.0114 c. 0094 o. 0114 0.0088 0.0088 0.2002 0.0121 o. 0107 1~0000 p 

ll6 AG 108 AG 109 co 109 co 110 co 111 IN 111 IN 112 SN 114 SN 115 I 120 I-' 

-87.6070 -88.7174 -88.5490 -90.3424 -89.2464 -88.1600 -87.9840 -90.0310 -a4.0000 ';;'-



50 SN 115 MASS E~CESS -90.0310 +I- 0.0070 MEV \.11 

*********** 0 

(I) ------------------------------------------------------------------------------------------------------------------- ::s 
IN COM INC: G~MMA N p 0 T HE3 HE4 LI6 ll7 C12 ~ ------------------------------------------------------------------------------------------------------------------- \.11 

OUTGOING 
9. 5631 4. 2280 11.6769 12.8750 12.5603 -0.4172 10.0074 11.0273 -7.4510 
0.0083 o. 0505 0.0308 0.0099 1.0000 0.0212 0.0704 0.0406 1.0600 

GAMMA SN 115 SN 116 ss 116 S8 117 S8 118 TE 118 TE 119 I 121 I 122 8A 127 
-91.5227 -86. 9700 -88.5720 -87.9560 -87.6600 -87.1890 -85.9500 -86.1510 -82.5800 

-7.5374 -3. 8124 2.0035 5.4195 1. 8989 -8.0177 -0.0140 2.7549 
0.0106 o. 02 21 0.0505 o. 0308 0.0604 1.0000 1.oooo 0.0704 MASS 

N SN 114 SN 115 S8 115 SB 116 S8 117 TE 117 TE 118 t 120 I 121 8A 126 
-90.5650 -87.0010 -86.9700 -88.5720 -85.0700 -87.6600 -84.0000 -85.9500 UNKNOWN 

-8.7350 0.2935 7.3386 8.0224 6.1833 -6.<1392 6.1684 5.8923 -12.9700 
0.0106 o. 0106 0.0083 o. 0077 0.0308 0.0099 0.0148 0.0456 0.4001 

p IN 114 IN 115 SN 115 SN 116 SN 117 S8 117 S8 118 TE 120 TE 121 cs 126 
-88.5850 -89.5420 -91;,5227 -90.3924 -88.5720 -87.9560 -89.4000 -88.3050 -84.:3500 

-13.8279 -6.5105 -5.3129 3. 3057 -1.2656 -12.1702 -1.8895 1.1404 -19.2569 
·0.0106 o. 0106 o. 0106 0.0083 0.0505 0.0308 0.0212 c. 0148 1.0000 

0 IN 113 IN 114 SN 114 SN 115 SN 116 S8 116 S8 117 TE 119 TE 120 cs 125 
-89.3390 -88.5850 -90.5650 -91.5227 -86.9700 -88.5720 -87.1890 -89.4000 -83.9100 I 

[\) 

0 ..,.. 
I 

-16.9969 -7.5705 -9.3760 .-1.2800 -3.0486 -15.5862 -3.2325 -2.8846 
0.0114 0.0106 o. 0184 0.0106 0.0221 0.0505 1.0000 0.0212 MASS 

T IN 112 tN 113 SN 113 SN 114 SN 115 S8 115 SB 116 TE 118 TE llCJ cs 124 
-e7.9B40 -89.3390 -88.3160 -90.5650 -87 .oo 10 -86.9700 -87.6600 -87.1890 UNKNOWN 

-14.3877 -7.8496 -a. 3343 -3.2414 -0.4704 -11.0149 -2.9179 -0.5720 -17.5123 
0.0076 o. 0078 o. 0106 0.0106 0.0106 0.0083 0.0100 o. 0212 0.1402 

HE3 CD 112 CD 113 lN 113 IN 114 IN 115 SN 115 SN 116 SB 118 SB 119 XE 124 
-90.5746 -89.0413 -8<;.3390 -88.5850 -89.5420 -91.5227 -87.9560 -89.4830 -87.4500 

-3.2093 6.1903 2. 8172 10.0192 11.0792 13.0406 10.2047 10.4076 -7.4457 
0.0079 0.0076 o. 0114 0.0106 0.0106 0.0106 0.0308 0.0100 1.0100 

HE4 CD 111 CD 112 tN ll2 IN 113 IN 114 SN 114 SN 115 SB 117 SB 118 XE 123 
-89.2464 -90. '5746 -87.9840 -89.3390 -88.5850 -90.5650 -88.5720 -87.9560 -8'5.0100 

-19.0802 -'1.2154 -13.92 82 -6.3333 -4.6952 -4.0539 -16.8884 -6.53'18 -5.7519 -25.4692 
o. 0114 0.0088 o. 0408 0.2002 o. 01 ~1 o. 0121 0.0188 0.0225 0.0507 0.1203 

HE6 CD 109 co 110 IN 110 IN 111 IN 112 SN 112 SN 113 SB 115 SB 116 XE 121 
-88.5490 -90.3424 -86.4120 -88.1600 -87.9840 -88.6440 -88.3160 -87.0010 -86.9700 -A2.1600 

-15.4020 -e.578o -6.4880 -1.7371 1. 4052 -1.2041 -12.35'56 2.3106 -18.1694 
0.0086 0.0100 o. 0079 0.0079 0.0077 0.0115 0.0107 0.0084 0.0704 

LI6 AG 109 AG 110 co 110 CD 111 CD' 112 IN 112 IN 113 SN 115 SN 116 I 121 
-88.7174 -87.4 700 -90. 3424 -89.2464 -90.5746 -87.9840 -89.3390 -91.5227 -85.9500 



50 SN 1H: MASS E)CESS -91.5227 +I- 0.0044 MEV 
••••••••••• -------------------------------------------------------------------------------------------------------------------
INCOMING GAMMA N p 0 T HE3 HE4 Ll6 Ll7 Cl2 
----------------------------------~--------------------------------------------------------------------------------
OUTGOING 

6. q411 4. 3383 q.5692 12.9102 10.5976 0.3020 a. 7167 ll.lq46 -6.3027 
o. 0054 o. 0303 0.0083 0.0205 0.0205 o. 0137 0.0403 1.0000 1.0000 

GAMMA SN 116 SN 117 S8 117 SB 118 SB 119 TE 119 TE 120 I 122 I 123 BA 128 
-90.3924 -88.5720 -a7 .9560 -89.4830 -a7.1890 -89.4000 -'86.1510 -87.8100 -85.2200 

-9.5631 -5.33 51 2.1138 3. 3118 2.9972 -9. q9o4 0.4443 1.4642 -17.0141 
C.OOA3 o. 05 02 0.0303 0.0083 1.0000 0.0205 0.0701 o. 0403 1.0600 

N SN 115 SN 116 SB 116 SB 117 SB 118 .TE 118 TE 119 I 121 I 122 BA 127 
-90.0310 -86.9700 -88.5720 -a7.9'560 -87.6600 -87.18CJO -e5.CJsoo -86.1510 -82.5800 

-c;.2697 -2.5452 4. 7166 7.7903 4.0757 -6.c;o3c; 3.5817 ~.3866 -12.4707 
0.0091 0.0244 0.0054 0.0058 0.0083 0.0205 0.0452 0.0075 0.0602 

p IN 115 IN 116 SN 116 SN 117 SN 118 SB 118 58 11q TE 121 TE 122 cs 127 
-89.5420 -aa.1950 -90.3924 -91.6520 -a7.9'560 -a9.4a30 -8a.3050 -90.2910 -a6. 3410 

-16.0736 -7.0452 . -7.33 86 0.6a37. -1.1553 -14.2779 -1.1702 -1.4463 -20.3086 
O.OM1 0.0091 0.0083 0.0054 0.0303 0.0083 0.0138 0.0452 0.4000 

0 IN 114 IN 115 SN 115 SN 116 SN 117 SB 117 sa 118 TE 120 TE 121 cs 126 
-ea. 5850 -89.5420 -90.0310 -90.3924 -88.5720 -87.<;560 -89.4000 -88.3050 -84.3500 I 

[\) 

0 
Vl 

I 

-17.1336 -9.8162 :-8. 6187 -3.3057 -4.5713 -15;.4759 -5.1952 -2.1653 -22.5626 
o. 0091 o. 0091 0.0091 0.0083 0.0502 0.0303 0.0205 0.0138 1.0000 

T IN 113 IN 114 SN 114 SN 115 SN 116 SB 116 SB 117 TE 119 TE 120 cs 125 
-89.3390 -88.5850 -90.5650 -90.0310 -86.9700 -88.5720 -87.1890 . -89.4000 -83.9100 

-17.4127 -8.3648 -10.5800 -3.7761 -3.3091 -13.6369 -2.8826 :-3.1317 -19.4740 
0.0056 o. 0053 0.0091 0.0091 0.0244 0.0055 0.0205 0.0083 1.0000 

HE3 co 113 CD 114 IN 114 IN 115 IN 116 SN 116 SN 117 58 119 SB 120 XE 125 
-89.0413 -90.0178 -88.5850 -89.5420 -88.1950 -90.3924 -89.4830 -88.41!>0 -86.9800 

-3.3728 3.1653 2. 68 05 7. 7735 10.5445 11.0149 8.0970 10.4429 -6.4974 
0.0053 0.0056 o. 0091 0.0091 , o.0091 0.0083 0.0083 0.0205 0.1401 

HE4 co 112 co 113 IN 113 IN 114 IN 115 SN 115 SN ,116 SB 118 sa 11<1 XE 124 
-90.5746 -8CJ.0413 -89. 33<10 -88.5850 -89.5420 -90.0310 -87.9560 -89.4830 -87.4500 

-18.7785 -11.8031 -13.6719 -8.0010 -4.8320 -5.8736 -16.1312 -8.0625 -5.6416 
0.006<1 o. 0070 o. 2001 0.0108 0.0100 0.0180 0.0100 0.0504 0.0306 MASS_ 

HE6 CD 110 CD 111 IN 111 IN ll2 IN 113 SN 113 SN 114 SB 1H sa 117 XE 122 
-90.3424 -89.2464 -88.1600 -87.9840 -89.3390 -88.3160 -90.5650 -86.9700 -88.5720 UNKNOWN 

Vl 

-18.1411 -9.3431 -9.0757 -1.9006 -1.6199 -1.3408 -14.6013 -o. 3ll4 -19.4601 0 

0.0083 o. 0119 o. 0058 0.0054 0.0057 0.0092 0.0092 0.0057 0.0403 m 
1:$ 

LI6 AG 110 1\G 111 co 111 co 112 co 113 IN 113 IN 114 SN 116 SN 117 I 122 f-' 
\ -87.4700 -88.1960 -89. 2464 -90.5746 -89.0413 -89.3390 -88.5850 -90.3924 -86.1510 !]., 



50 SN 117 MASS E~CESS -90.3924 +/- 0.0032 MEV \J1 

*********** 0 

Ul ------------------------------------------------------------------------------------------------------------------- :::! 
IN COM lNG GAMMA N p 0 T HE3 HE4 lt6 U7 Cl2 E -------------------------------------------------------------------------------------------------------------------
OUTGOING 

9.3310 4. 85 26 12.2265 12.9726 13.<;389 0.3374 11.5060 11.8449 -5.2524 
0.0050 0.0077 0.0203 o. 0077 0.0134 0.0451 1.0000 o. 0302 1.0000 

GAMMA SN 117 SN 118 SB 118 SB 119 SB 120 TE 120 TE 121 I 123 1 124 BA 129 
-91.6520 -87.9560 -89.4830 -aa.4150 -8'1.4000 -aa.3050 -87.8100 -a7. :noo -85.1400 

-6.9411 -2.602a 2.62al 5.9691 3.6565 -6.6391 1.7756 4.2535 -13.243a 
0.0054 0.0302 0.0077 o. 0203 0.0203 O.Ol31t 0.0401 1.0000 1.0000 

N SN 11(: SN 117 SB 117 SB 118 SB 119 TE 119 TE 120 I 122 1 123 BA 128 
-91.5227 -sa. 5720 -87.9560 -a9.4830 -a7.1a90 -a9.4000 - a6 .1510 -a7.8100 -85.2200 

-9.4a64 -o.6a4<J 7.1065 7.3302 6. 7330 -6.8416 6.6<JaO 6.3a89 -11.7614 
0.0242 0.0105 0.0050 0.0045 0.0203 0.0077 0.0069 o. 0069 0.0302 

p IN 1H: IN 111 SN 117 SN 118 SN 119 SB 119 SB 120 TE 122 TE 123 cs 128 
-8a.1950 -aB.9250 -CH.6520 -90.0616 -a9.4a30 -a8.4150 -90.2910 -89.1630 -a5.9200 

-13.<Jal:3 -7.2619 -4. 7166 3.0736 -o .6410 -11.(:206· -1.1349 1.6700 -17.1a13 
o.ooa6 o. 0242 o. 00 54 0.0050 0.0077 0.0203 0.0451 0.0069 0.0601 

0 IN 115 IN 116 SN 116 SN 117 SN 118 SB na SB 119 TE 121 TE 122 cs 127 
-89.5420 -ea.tt~so -91.52 27 -91.6520 -a7.<J560 -89.4a30 -88.3050 -<J0.2<Jl0 -a6.3410 I 

N 

~ 
I 

-16.7573 -7.72a9 -a. oz 24 -0.6a37 -1.a390 -14.9616 -1.a53<J -2.1300 -20.9<)23 
0.0086 o.ooa6 0.0077 0.0054 0.0302 o. 0077 0.0134 0.04.51 0.4000 

T IN 114 IN 115 SN 115 SN 116 SN 117 SB 117 SB 118 TE 120 TE 121 cs 126 
-ea. 5850 -89.5420 -<JO. 0310 -<J1.5227 -88.57 20 -87.<J560 -89.4000 -88.3050 -84.3500 

-,15.3059 -9.1633 -B. 4927 -3.9928 -1.448a -11.2470 -2.8203 -O.a232 -16.1697 
0.0043 O.OO<J6 o. 0086 0.0242 0.0105 0.0050 0.007a 0.0043 o.ooa6 

Hn CD 114 co 115 IN 115 TN 116 IN 117 SN 117 SN 118 SB 120 SB 121 XE 126 
-'10. 01 7a -8e.oaqo -a9. 5420 -88.1950 -a8.9250 -91.6520 -8a.4150 -sq. 5'132 -89.1540 

-3.775a 5.2721 3. 05 6a 9.a6oa 10.3278 13.6369 10.7543 10.5052 -5.8371 
0.0047 0.0043 o. 0086 0.0086 0.0242 0.0055 0.0203 0.001'8 1.0000 

HE4 co 113 co 114 IN 114 IN 115 IN 116 SN 116 SN 117 SB 119 SB 120 XE 125 
-89.0413 -'10.0178 -aa.5a50 -89.5420 -a8.1950 -'11.52?.7 -89.4830 -8 B. 41.50 -:-A6. 9800 

-1a.7442 -9.3446 -12.7176 -5.5157 -4.4556 -2.4943 -15.534a -5.3302 -5.1273 -22.9806 
0.0063 o. 0()5 q o. 0104 0.0095 0.0095 0.0095 o.ooa7 0.0305 0.0087 1.0100 

HE6 CD 111 CD 112 IN 112 IN 113 IN 114 SN 114 SN 115 SB 117 SB 118. XE 123 
-89.2464 -qo. 5746 -87.9840 -SQ.3390 -A8.5850 -90.5650 -90.0310 -88.5720 -87.9560 -85.0100 

-H.2848 -9.8414 -6.6172 -2.3036 0.4870 -0.9645 -12.5140 2.0785 -16.6708 
0.0115 o. 0232 o. 0045 0.0048 0.0045 0.0087 o.ooa7 0.0052 1.0000 

L16 AG 111 AG 112 co 112 co 113 co 114 IN 114 IN 115 SN 117 SN 118 I 123 
- 88.1'160 -f!6.568C -90. 57 46 -a9.0413 -90.0178 -a8.5850 -89.5420 -<J1.6520 -a7.Al00 



50 SN 118 MASS EXCESS -91.6520 +/- 0 .• 0038 MEV 
"'********** 
------------------------------------------------------~---------------------------------------~--------------------
INCOMING GAMMA N p 0 T HE3 HE4 LI6 ll7 Cl2 
-------------------------------------------------------------------------------------------------------------------
OUTGOING 

6. 4810 5. 12 00 9.8989 12.8911 11.5843 1. 0638 9.7664 12.1383 -4.3210 
0.0049 0.0204 0.0080 0.0046 0.0452 o. 0071 0.0303 0.0072 0.0213 

GAMMA SN 118 SN 119 SB 119 sa 120 S B 121 TE 121 TE 122 I 124 I 125 BA 130 
-90. Ctl 6 -89.4830 -88.4150 -89.5932 -88.3050 -9.0. 2910 -87.3300 -ea. es3o -87.3310 

. 
-9.3310 -4.47 84 2.8955 3. 6415 4.6079 -8.9937 2.1750 2.5139 -14.5834 

0.00'50 o. 0080 0.0204 o.oo8o 0.0135 0.0452 1.0000 o. 0303 1.0000 
N SN 117 SN 118 SB 118 SB 119 SB 120 TE 120 TE 121 I 123 I 124 BA 129 

-90.3924 -87.9560 -89.4830 -88.4150 -89.4000 -88.3050 -87.8100 -87.3300 -85.1400 

-10.0160 -3.4195 4.2565 7 .. 1092 4. 4053 -6.9230 4.3104 6.4663 -11.3510 
0.0107 0.4000 0.0049 o. 0051 o.oo8o 0.0046 ·0.0072 0.0064 1.0000 

p IN 117 IN 118 SN 118 SN 119 SN 120 SB 120 SB 121 TE 123 TE 124 cs 129 
-ea. 9250 -87.4500 -90.06Hi -91.1002 -88.4150 -89.5932 -89.1630 -90.5000 -87.5900 

-16.5929 -7.7915 -7.1065 0.2236 -0.3736 -13. '3482 -0.;4085 -o. 7176 -18.8679 
0.0243 0.0107 o. 0050 0.0049 0.0204 0.0080 0.0072 o. 0072 .Q.0302 

D TN 116 IN 117 SN 117 SN 118 SN 119 SB 119 SB 120 TE 122 TE 123 cs 128 
-88.1950 -a e. 9250 -90.3924 -90.0616 -89.48 30 -88.4150 -90.2910 -89.1(:,30 -85.9200 I 

[\) 

0 
-J 

I 

;-17. 0599 -10.3355 ..,.7. 7903 -3.0736 -3.7146 -14.6942 -.4.2085 -1.4036 -20.2610 
0.0089 0.0243 o. 0058 0.0050 0.0080 0.0204 0.0452 0.0072 0.0601 

T IN 115 IN 116 SN 116 SN 117 SN 118 SB 118 SB 119 TE 121 TE 122 cs 127 
-89.5420 -88.1950 -91.5227 -90.3924 -87.9560 -89.4830 -88.3050 -90.2910 -86.3410 

-18.4943 -9.7996 -11.0993 -4.5224 -4.1834 -14.0970 -2.9017 -3.3560 -18.1423 
0.0098 0.0049 o. 0243 0.0107 0.4000 0.0049 0.0047 0. 0072 0.0233 

HE3 CD 115 CD 116 IN 116 IN 117 IN 118 SN ll8 SN 11CJ SB 121 sa 122 XE 127 
-ea. 0890 -88.7123 -88.1950 -88.9250 -87.;4500 -90 .. 0616 -89.5932 -88.3200 ..,88.4410 

-4.0589 2.0837 2. 7542 7.2542 9.7982 11.2470 8.4267 10.4237 -4.9227 
0.0048 0.0098 o. 0089 0.0243 0.0107 0.0050 0.0080 0.0047 o.oo8q 

HE4 CD 114 co 115 IN 115 IN 116 IN 117 SN 117 SN 118 SB 120 SB 121 XE 126 
-90.0178 -88.0890 -89. 5420 -88.1950 -88.9250 -90.3924 -88.4150 -89.5932 -89.1540 

-18.6756 -12.1375 -12.6222 -7.5293 -4.7583 -4.2879 -15.3027 -7.2058 -4.8599 -21.8002 
0.0063 0.0065 o. 0097 0.0097 o.ooq7 0.0089 0.0071 0.0090 0.0208 0.1401 

HE6 co 112 CD 113 IN 113 IN 114 IN 115 SN 115 SN 116 SB 118 SB llC) XE 124 
-90.5746 -89.0413 -89.3390 -88o5B50 -89.5420 -90.0310 -91.5227 -87.9560 -89.4830 -87.4500 

\Jl 

-19.1724 -1C.6280 -9.4101 -2.5867 -2.7015 -1.2671 -15.1207 -0.7715 -18.4104 0 

0.0233 0.0402 o. 0052 0.0049 0.0098 0.0089 0.0243 0.0051 0.0303 
(I) 

::s 
ll6 AG 112 AG 113 co 113 co 114 CD 115 IN 115 IN 116 SN 118 SN 119 I 124 

~ -86.5680 -87.0410 -89.0413 -90.0178 -88.0890 -89.5420 -88.1950 -90.0616 -87.3300 



50 SN 119 MASS EXCESS -90.0616 +/- 0.0031 MEV \J1 

*********** 0 

m ------------------------------------------------------------------------------------------------------------------- ~ 

INCOMING GAMMA N p 0 T HE3 HE4 LI6 LI7 C12 !:: ------------------------------------------------------------------------------------------------------------------- \() 

OUTGOING 
9.1100 5. 64 24 12.6675 13.2084 15. 1607 1.5262 12.9098 12.7487 -3.1696 
0.0046 o. 0077 0.0040 0.0068 0.0068 0.0068 0.0068 0.0077 0.0113 

GAMMA SN 119 SN 120 SB 12 0 SB 121 58 122 TE 122 TE 123 I 125 I 126 BA 131 
-91.1002 -88.4150 -89.5932 -88.3200 -90.2910 -89.1630 -88.8830 -87.9030 -86.8920 

-6.4810 -1.3610 3.4179 6.4101 5 .to 33 -5.4113 3.2854 5.6573 -10.8020 
0.0049 o. 02 02 0.0077 0.0041 0.0451 0.0068 0.0302 0.0068 0.0212 

N SN 118 SN 119 58 119 SB 120 SB 121 TE 121 TE 122 I 124 I 125 BA 130 
-91.6520 -89.4830 -88.4150 -89.5932 -88.3050 -90.2910 -87.3300 -88.8830 -87.3310 

-<;.9006 -1.7091 6.8855 6.8094 7.1740 -6.6058 7.2378 6.5887 -10.4616 
0.4000 0.1200 0.0046 0.0068 0.0041 0.0068 0.0060 o.oo68 0.0212 

p IN 118 IN i19 SN 119 SN 120 SN 121 SB 121 SB 122 TE 124 TE 125 cs 130 
-87.4500 -87.5700 -91.1002 -89.2100 -89.5932 -88.3200 -90.5000 -89.0320 -86.8890 

-14.2725 -7.6761 ..:4. 25 65 2. 8526 o. 1488 -11.1796 0.0539 2.2098 -15.6075 
0.0105 0.4000 o. 0049 0.0046 0.0077 0.0041 0.0068 0.0060 1.0000 

0 IN 117 IN 118 SN 118 SN 119 SN 120 SB 120 SB 121 TE 123 TE 124 cs 129 
-88.9250 -87.4500 -91.6520 -91.1002 -88.4150 -89.5932 -8CJ.l630 -90.5000 -87.5900 I 

"' g 
I 

-16.8165 -8.0151 -1.33 02 -0.2236 -o. 5972 -14.1718 -0.6321 -0.9412 -19.0915 
0.0242 0.0105 o. 0045 0.0049 0.0202 o. 0017 0.0068 0.0068 0.0302 

T IN 116 IN 117 SN 117 SN 118 SN 119 58 119 SB 120 TE 122 TE 123 cs 128 
- 88.;.1CJ50 -88.9250 -90.3924 -91.6520 -89.48 30 -88.4150 -<;0.2910 -89.1630 -85.9200 

-16~2806 -10.5165 -8.1789 -4.4070 -2.4130 -11.4680 -2.5845 -0.8618 -15.1429 
0.0044 o. 0143 o. 01 05 0.4000 0.1200 0.0046 0.0068 0.0045 o.oo5CJ 

HE3 co 116 CD 117 IN 117 IN 118 IN 119 SN 119 SN 120 SB 122 SB 123 XE 128 
-88.7123 -86.4050 -88.9250 -87.4500 -87.5700 -91.1002 -88.3200 -89.2238 -89.8500 

-4.3973 4.2974 2. 9976 9.5746 9.9136 14.0970 11.1953 10.7410 -4.0453 
0.0095 0.0044 . o. 02 42 0.0105 o. 4000 0.0049 0.0042 0.0069 0.0232 

HE4 co 115 co 116 IN 116 IN 117 IN 118 SN 118 SN 119 SB 121 S8 122 XE 127 
-88.0890 -88.7123 -88.1950 -88.9250 -87.4500 -91.6520 -89.5932 -88.3200 -88.4410 

-18.6185 -9.5706 -11.7858 -4.9819 -4.5148 -1.2058 -14.8426 -4.0884 -4.3375 -20.6798 
0.0061 O. 005 A o. 0095 0.0095 0.0245 0.0067 o. 001\0 0.0207 0.0087 l.OOOO 

HE6 co 113 CD 114 IN 114 IN 115 IN 116 SN 116 SN 117 SB 119 S8 120 XE 125 
-89.0413 -90.0178 -88.5850 -89.5420 -88.1950 -91.52 27 -CI0.3924 -8CJ.4830 -R8.4150 -86.9800 

-17.1090 -10.6586 -6.8432 -2.9251 -0.4877 -1.0237 -12.8002 1.8575 -15.2670 
0.0401 0.4000 o. 0044 0.0096 0.0045 0.0242 0.0105 0.0049 o.0068 

ll6 AG 113 AG 114 CD 114 co 115 co 116 IN 116 IN 117 SN 119 SN 120 I 125 
-87.0410 -85.4200 -90.0178 -88.0R90 -88.1123 -88.1950 -88.9250 -91.1002 -88.8830 



50 SN 120 MASS EXCESS -91.1002 +I- 0.0034 MEV 
*********** 
------------------------------------------------------------------------~-----------------------------------------' . 
INCOMING GAMMA N p 0 T HE3 HE4 ll6 LI7 Cl2 
-------------------------------------------------------------------------------------------------------------------
OUTGOING 

6.1812 5. 7820 10.3557 13.0736 12.9941 1.8246 10.8912 12.7914 -2.7202 
0.006<1 o. 0043 0.0069 0.0046 0.0069 0.0061 0.0079 0.0054 0.2800 

GAMMA SN 120 SN 121 SB 121 SB 122 SB 123 TE 123 TE 124 1 126 I 127 BA 132 
-89.2100 -89. 5932 -88.3200 -89.2238 -89.1630 -<10.'5000 -87.9030 -88.91143 -88.3800 

-9.1100 -3.46 76 3.5575 4.0983 6.0507 -7.5839 3.7998 3.6387 -12 .• 2796 
0.0046 o. 0078 0.0043 0.0069 0.0069 0.0069 0.0070 o. 0079 0.0173 

N SN 119 SN 120 SB 12 0 S8 121 SB 122 TE 122 TE 123 I 125 I 12f> BA 131 
-90.0616 -88.41 50 -89.5932 -88.3200 -90.2910 -89.1630 -88.8830 -87.9030 -B6.ano 

-10.8192 -4.8177 3.9567 6. 5033 4.8622 -6.7406 4. 7312 6. 5711 -10.3332 
0.1200 0.6000 0.0069 0.0053 . 0.0069 0.0046 0.0070 0.0061 0.0078 

p IN 119 IN 120 SN 12 0 SN 121 SN 122 SB 122 SB 123 TE 125 TE 126 cs 131 
-87.5700 -85.5000 -89.2100 -89.9425 -88.3200 -89.2238 -89.0320 -90.0530 -88.0560 

-16.7861 -8.5947 -6.8855 -0.0762 0.2884 -13.4914 0.3523 -0.2968 -17.3471 
o. 4000 0.1200 o. 0046 0.0069 0.0043 o.oo6CJ 0.0061 o. 0070 0.0213 

0 IN 118 IN 119 SN 119 SN 120 SN 121 SB 121 SB 122 TE 124 TE 125 cs 130 
-87.4500 -87.5700 -90.0616 -89.2100 -89.5CJ32 -88.3200 -90.5000 -89.0320 -86.8890 I 

[\) 

0 
'P 

-17.1251 -10.5287 -7.1092 -2.8526 -2.7038 -14.0322 -2.7987 -0.6428 -18.4601 
0.0106 0.4000 o. 0051 0.0046 0.0078 0.0043 0.0070 0.0061 1.0000 

T IN 117 IN 118 SN 118 ·sN 119 SN 120 SB 120 SB 121 TE 123 TE 124 cs 129 
-88.9250 -87.4500 -91.6520 -90.0616 -88.4150 -89.5932 -89.1630 -90.5000 -87.5900 

-19.6265 -11.3101 -11.2925 -5.3256 -5.5816 -14.3968 -2.7193 -3.5402 -17.3395 
0.0144 1.0800 o. 4000 0.1200 o. 6000 0.0069 0.0047 0.0070 0.0058 

HE3 co 117 co 118 IN 118 IN 119 IN 120 SN 120 SN 121 SB 123 SB 124 XE l2CJ 
-86.4050 -86.6500 -87.45 00 -87.5700 -85.5000 -89.2100 -89.2238 -87.5840 -88.6920 

-4.8126 o. 9515 2. 6890 7.0610 8.9950 11.4680 8.8835 10.6062 -3.6749 
0.0046 0.0144 o. 0106 0.4000 o. 1200 0.0046 0.0070 0.0047 0.0061 

HE4 co 1lf co 117 IN 117 IN 118 IN 119 SN 119 SN 120 SB 122 sa 123 XE 128 
-as. 7123 -86.4050 -sa. 92 50 -87.4500 -87.5700 -90.0616 -88.3200 -89.?.238 -89.8500 

. 
-18.6806 -12.5380 -11.8674 -7.3675 -4.8234 -3.3747 -14.6216 -6.1950 -4.1979 -19.5444 

0.0060 0.0104 o. 0096 0.0246 0.0113 0.0062 0.006~ 0.0088 0.0060 0.0096 
HE6 co 114 CD 115 IN 115 IN 116 IN 117 SN 117 SN 118 SB 120 SB 121 XE 126 

-90.0178 -88. OBCJO -89.5420 -88.1950 -88.9250 -90.3924 -91.6520 -88.4150 -89.5932 -89.1540 

Vl 

-19.7686 -12.2872 -9.8106 -3.3404 -3.8336 -1.3323 -15.3138 -1.0713 -17.2856 0 

0.4000 0.1700 o. 0097 0.0047 0.0145 0.0106 0.4000 o.oon 0.0079 m 
~ 

ll6 AG 114 AG 115 CD 115 co 116 co 117 IN 117 IN 118 SN 120 SN 121 t 126 I-' 

-85.4200 -84.8300 -88.0890 -88.7123 -86.4050 -88.9250 -87.4500 -89.2100 -87.9030 
[\) 

0 



5C SN 122 MASS E JCCESS -89.9425 +I-: 0.0041 I-lEV \Jl 

**"******** 0 

Ul ------------------------------------------------------------------------------------------------------------------- ::s 
INCOMING GAMMA N p 0 T HE3 HE4 ll6 ll7 C12 1-' 

[\) ------------------------------------------------------------------------------------------------------------------- [\) 

OUTGOING 
5. 9319 6. 5703 10.7774 13.2824 14.0208 2.5353 11.8559 13.4(:78 -1.0905 
o. 0108 o. 0051 0.0073 0.0090 0.0073 0.0065 0.0091 0.0082 0.0'392 

GAMMA SN 122 SN 123 SB 123 sa 124 SB 125 TE 125 TE 126 I 128 I 129 BA 134 
-87.80'30 -89.2238 -87.;5840 -88.2750 -89.032.0 -90.0530 -87.7100 -88.'50'30 -88.8'520 

-8.8039 -2.4050 4.3458 4.5200 7.4174 -(:.5572 5.0588 4. 6034. -10.3419 
0.0073 o. 0073 0.0051 0.0073 0.0065 o.oon 0.0058 0.0091 0.0362 

N SN 121 SN 122 SB 12 2 sa 123 SB 124 TE 124 TE 125 I 127 I 128 BA 133 
-89.2100 -88.3200 -89.2238 -87.5840 -90.5000 -89.0320 -88.9843 -87.7100 -87.6·720 

-11.6215 -5.<;600 3.7074 5.9555 5.2838 -6.5317 5.1519 6.6538 -9.0715 
1.0000 o. 8000 0.0108 0.0064 0.0073 0.0090 0.0091 0.0066 0.0362 

p IN 121 IN 122 SN 12 2 SN 123 SN 124 SB 124 SB 125 TE 127 TE 128 cs 133 
-85.6100 -83.2000 -87.8030 -88.2370 -87.5840 -88.2750 -88.2950 -88.9780 -88.1600 

-17•5784 -9.3970 -6.5794 -0.3255 1.0767 -13.069? .1.0630 0.1239 -15.8854 
0.6000 1.0000 0.0073 0.0108 0.0051 0.0073 0.0066 0.0091 0.0253 

D IN 120 IN 121 SN 121 SN 122 SN 123 SB 123 SB 124 TE 126 TE 127' cs 132 
-85.5000 -85.6100 -89.2100 -87.8030 -89.2238 -87.5840 -90.0530 -88.?.950 -87.1930 I 

[\) 

1-' 
0 
I 

-17.3224 -11.3210 -6.5033 -2.5465 -1.6411 -13.2439 -1;,7720 0.0679 -16.8364 
0.1201 0.6000 o. 0053 0.0073 0.0073 0.0052 0.0074 0.0066 0.0081 

T IN 119 IN 120 SN 12 0 SN 121 SN 122 SB 122 SB 123 TE 125 TE 126 cs 131 
-87.5700 -85.5000 -91.1002 -89.2100 -88.3200 -89.2238 -89.0320 -90.0530 -88.0560 

-20.8038 -12.08 48 -6.1279 -6.7239 -14.6461 -2.5104 -3.6365 -16.4628 
0.3200 MASS 0.6000 1.0000 0.8000 0.0108 0.0091 o. 1 '501 0.0057 

HE3 co 119 co 120 IN 120 IN 121 IN 122 SN 122 SN 123 SB '125 SB 126 XE 131 
-84.0700 UNKNOWN -85.5000 -85 .• f> 100 -83.2000 -87. 1!030 - 88.?.750 -86. :noo -88.4110 

-5.7172 -0.2258 2. 4917 6o2687 8.1927 11.7741 9.3052 10.8151 -2.4872 
1.0800 0.3200 o. 12 01 0.6000 1.0000 0. 00 73 0.0074 0.0091 0.0065 

HE4 co 118 co 11 q IN 119 IN 120 IN 121 SN 121 SN 122 . SB 124 SB 125 XE 130 
-86.6500 -84.0700 -87.57 00 -85.5000 -85.6100 -89•2100 -87. '5840 -88.?.750 -89.8800 

-18.8284 -13.0f43 -11.32 67 -6.9548 -5.0208 -2.5478 -14.0157 -5.1323 -,3.4096 -17.6907 
0.0065 0.0151 o. 0115 0.4000 0.1201 0.0065 0.0067 0.0084 0.0066 0.0076 

HE6 co 116 co 117 IN 117 IN 118 IN 119 SN 119 SN 120 SB 122 SB 123 JCE 128 
-88.7123 -86.4050 -8B. 92 50 -87.4500 -87.5700 -90.0616 -91.1002 -88.3200 -89.2238 -89.8500 

-21.42CCJ -10.3369 -4.2450 -5.0110 -1.5296 -16.10fl -1.3206 -16.3209 
1.0000 MASS o. 0146 1.0800 o. 3200 0.1201 0.6000. 0.0109 0.0091 

LI6 AG 116 AG 117 co 117 co 118 CD 119 IN 119 IN 120 SN 122 SN 123 I 12.8 
-82.6100 UNKNOWN -86.4050 -86.6500 -84.0700 -87.5700 -85.5000 -87.8030 -87.7100 



50 SN 124 ~ASS EXCESS -8q.2370 +I- 0.0049 ~EV 
*********** 
----------------·-----~---------------------------------·-----------------------------------------------------------

IN COM lNG GAMMA N p 0 ·T HE3 HE4 . Ll6 Ll7 C12 
-------------------------------------------------------------------------------------------------------------------
OUTGOING 

5.7674 7. 32 70 11.2289 13.4079 14.9893 3.1657 12.7414 14.1109 0.9030 
0.0130 o. 0094 0.1501 0.0314 0.0094 0.0070 0.0121 0.0064 o. o·8o1 

'GAMMA SN 124 SN 125 SB 12 5 SB 126 SB 127 TE 127 TE 128 I 130 I 131 BA 136 
-85.9330 -88.2750 -86.3300 -86.6950 -88.2950 -88.9780 -86.8900 -87.4406 -89.1400 

-8.5054 -1.4355 5.10.25 4. <H15 8.6759 -5.5887 6.2830 5.4889 -8.3284 
0.0111 o. 0017 0.0094 0.15 01 0.0070 0.0094 0.0086 o. 0121 0.1001 

N SN 123 SN 124. SB 124 SB 125 SB 126 TE 126 TE 127 I 129 I 130 811 135 
-87.8030 -87.5840 -88.2750 -86.3300 -90.0530 -88.2950 -88.5030 -86.8900 -87.9800 

-12.2260 - (:. 5546 3.5429 5.4540 5.7353 -6.4062 5.5854 6.7183 -7.7560 
1.0000 o. 5000 0.0130 1.0100 0.1501 0.0314 0.0103 o. 0078 0.1001 

p IN 123 IN 124 SN 124 SN 125 SN 126 SB 126 SB 127 TE 12<l TE 130 cs 135 
-83.3000 - 80. <lOOC -85.9330 -86•0300 -86.3300 -86.6950 -87.0230 -87.::\370 -87.7700 

-1!!.1729 -10.0015 -6.28 09 -0.4900 1.8334 -12.6182 1.6935 0.5574 -14.5799 
0.8000 1.0000 o. 0111 0.0130 0.0094 0.1501 0. 0071 o. 01()3 0.0393 

0 IN 122 IN 123 SN 12 3 SN 124 SN 125 SB 125 SB 126 TE '12 8 TE 129 cs 134 
-83.2000 -83.3000 -87.8030 -85.9330 -88.2750 -86.3300 -88.<)780 -87.0230. -86.7930 I 

[\) 

..... .,.. 
-17.5770 -11.9155 -5.9555 -2.2480 -0.67.16 -12.4872 -0.8035 0.6983 -15.0269 

1.0000 0.8000 o. 0064 0.0111 0.0078 0.0094 0.0094 0.0071 0.0363 
T IN 121 IN 122 SN 12 2 SN 123 SN 124 SB 124 SB 125 TE 127 TE 128 cs 133 

-85.6100 -83.2000 -89.9425 -87.8030 -87.5840 -88.275.0 -88.2<l50 -88.'H80 -:-88.1.600 

-12.6793 -6.7324 -7.3184 -14.8.106 -2.3849 -3.5610 -15.4363 
MASS MASS o. 8000 1.0000 0.5000 0.0130 0.0.314 0.1501 0•0363 

HE3 co 121 co 122 IN 122 IN 123 IN 124 SN 124 SN 125 SB 127 SB 128 XE 133 
UNKNOWN UNKNOWN -83.2000 -83.3000 -80.9000 -85.9330 -86.6950 -84.·7000 -87.7320 

2. 23 72 5.6742 7.5882 12.0726 9.7567 10.9405 -:-1.3898 
MASS MASS 1. 0000 o.8ooo 1.0000 0.0111 0.1501 0.0314 0.0066 

HE4 CD 120 CD 121 IN 121 IN 122 IN 123 SN 123 SN 124 SB 126 SB 127 X F. 132 
UNKNOWN UNKNOWN -85.61 00 -83.2000 -83.3000 -87 .• 8030 -86.3300 -86.6950 -B<l.271 9 

-19.1852 -13.6938 -10.9762 -7.1993 -5.2753 -1.6939 -13.4~79 -4.1628 -2.6529 -15.95.52 
1.0800 0.3201 o. 12 02 0.6000 1.0000 o. 0087 0.0075 0.0088 o. 0103 0.0081 

HE6 co 118 co 119 IN 119 IN 120 IN 121 SN 121 SN 122 SB 124 SB 125 XE 130 
-86.6500 -84.0700 -87.5700 -85.5000 -85.6100 -89.2100 -89.9425 -87.5840 -88•2750 -89.8800 

\J'I 

-10.9664 -1.7841 -16.7007 -1.4851 -15.4354 0 

MASS MASS o. 32 00 MASS MASS 1.0000 o.aooo 0.0131 0.0121 
(/) 

t:l 

ll6 AG 118 AG 119 co 119 CD 120 co 121 IN 121 IN 122 SN 124 SN 125 I 130 ..... 
UNKNOWN UNKNOWN -84.0700 UNKNOWN UNKNOWN -85.6100 -83.2000 -85.9330 -86.8900 

[\) 

.J=" 



51 SB 121 MASS E~CESS -a9.5932 +I- 6.0026 MEV \Jl 

*********** 
I-' 

m ------------------------------------------------------------------------------------------------------------------- o' 

INCOMING GAMMA N p 0 T HE3 HE4 ll6 LI7 C12 I-' 

"' ------------------------------------------------------------------------------------------------------------------- I-' 

OUTGOING 
6.79a2 1. 9a6a 12.7057 15. 856a 12.6681 1.1146 12.9362 15.1641 -4.1232 
0.0065 o. 0065 0.0065 0.0056 0.0301. 0.0066 0.0232 ' o. 0057 0.2000 

GAMMA SB 121 sa 122 TE 122 TE 123 TE 124 I 124 I 125 XE 127 XE 128 LA 133 
-88.3200 -90. 2910 -89.1630 -90.5000 -87.3300 -88.8830 -88.4410 -89.8500 -85.4700 

-9.2496 -2.07 06 5.7623 6.44a3 5.0767 -7.9099 5.5778 5.6837 -14~1046 
0.0075 o. 0451 0.0065 0.0065 1. 0000 0.0301 o.ooas 0.0232 0.3000 

N SB 120 SB 121 TE 121 , TE 122 TE 123 I 123 ,I 124 XE 126 XE 127 LA 132 
-88.4150 -as. 3050 -90.2<)10 -89.1630 -87.a100 -a7.3300 -89.1540 -88.4410 -83.5600 

-5. 7820 0.3993 4.5737 1. 2916 7.2122 -3.9574 5.1092 7.0094 -8.5022 
o. 0043 o. 0065 0.0065 0.0041 0.;0065 0.0056 0.0075 0.0049 0.2800 

p SN 120 SN 121 SB 121 SB 122 SB 123 TE 123 TE 124 I 126 I 127 BA 132 
-91. 1002 -89.2100 -88.3200 -89.2238 -89.1630 -90.5000 -87.9030 -a8.9843 -88.3800 

-12.6675 -3.5575 -1.02 51 0.5408 2.4932 -11.1414 0.2423 0.0812 -15.8311 
0.0040 o. 0043 o. 0075 0.0065 0.0065 0.0066 0.0066 0.0075 0.0172 

0 SN 119 SN 120 S8 120 . SB 121 SB 122 TE 122 TE 123 t 125 I 126 BA 131 
-90.0616 -91.1002 -88.41 50 -88.3200 -90.2910 -89.1630 -88.8830 -87.9030 -86.8920 I 

"' I-' 

"' I 

-12.8911 -6.4101 -7.7712 -2.9922 -1.3068 -11.8274 -3.1247 -0.7528 -17.2121 
0.0046 o. 0041 o. 0202 0.0075 0.0451 0.0066 0.0301 0.0066 0.0212 

T SN 118 SN 119 SB 119 SB 120 SB 121 TE 121 TE 122 I 124 I 125 BA 130 
-91.6520 -90.0616 -89.4830 -88.4150 -88.3050 -90.2910 -87.3300 -ea. 8830 -87.3310 

-17.0745 -8.8831 -7.1139 -0.2884 -0.3646 -13.1798 o.-o639 -0.5852 -17.6355 
0.4000 0.1200 o. 0041 0.0043 0.0065 0.0066 0.0057 0.0066 0.0212 

HE3 IN 118 IN 119 SN 119 SN 120 SN 121 SB 121 SB 122 TE 124 TE l25 cs 130 
-87.4500 -87.5700 -90.0616 -91.1002 -89.2100 -88.3200 -90.~000 -89.0320 -86.8890 

-3.0929 3.5035 6. 9230 11.1796 14.0322 11.3284 11.2335 13.3894 -4.4279 
0.0103 0.4000 o. 0046 0.0041 0.0043 o. 00 75 0.0066 o.ooo:;8 1.0000 

HE4 IN 117 IN 118 SN 118 SN 119 SN 120 SB .120 SB 121 TE 123 TE 124 cs 129 
-88.9250 -87.4500 -91.6520 -90.0~16 -91.1002 -88.4150 -89.1630 -90.5000 -87.5900 

-17.6494 -10.9250 -8.3797 -3.6631 -0.5894 -4.3041 -15.2831!: --4.7980 -1.<;<;31 -20.8504 
0.0093 o. 0245 o. 0065 0.0057 0.0061 o .oo8 5 0.0206 0.0453 0.0077 0.0602 

HE6 IN 115 IN 116 SN 116 SN 111 SN 118 SB 118 SB 119 TE 121 TE 122 cs 127 
-89.5420 -88.1950 -<;1.5227 -<;0.3924 -91.65 20 -87.9560 -89.4830 -88.3050 -90.2910 -86.3410-

-15.5926 -6.8979 -8.1976 -1.6207 -1.2816 2.9017 -11.1952 -0.4543 -15.2406 
0.0094 0.0042 o. 0242 0.0104 0.4000 0 .oo 4 7 0.0042 0.0067 0.0232 

ll6 CD 115 co ll6 IN 116 IN 117 IN 118 SN 118 SN 119 SB 121 SB 122 XE 127 
-88.0890 -88.7123 -88.1950 -88.9250 -87.4500 -91.65 20 ~90.0616 -88.3200 -88.4410 



51 SB 123 MASS E)CESS -89.2238 +/- 0.0031 MEV 
*********** 
-----~------------------------------------~--------------------------·---------~---------~--------------------------
INC:OMING GAMMA N p 0 T HE3 HE4 ll6 ll7 C12 
-------------------------------------------------------------------------------------------------------------------
OUTGOING 

6. 4316 a. 56 52 12.H41 15.7792 13.6105 2.1853 13.5566 15.5635 -2.4038 
o. 0068 o. 0059 0.0068 0.0059 0.0077 0.0051 0.0057 o. 0060 0.2200 

GAMMA SB 123 SB 124 TE 124 TE 125 TE 126 J 126 I 127 XE 129 XE 130 LA 1. 35 
-87.5840 -<lc. 5ooo -89.0320 -90.0530 -87.9030 -88.'1843 -88.6920 -B<J.8800 -86.8200 

-8.9752 -0.8432 6.3407 6.6867 6.5191 -6.9675 6.6432 6.3041 -12.2152 
0.0068 o. 0068 0.0059 0.0068 0.0068 0.0077 0.0060 Oo0057 0.0601 

N sa 122 SB 123 TE 12 3 TE 124 TE 125 I 12 5 I 126 XE 128 XE 129 LA 134 
-88.3200 -89.1630 -90.5000 -89.0320 -88.8830 -87.9030 -89.8500 -88.6920 -85.0800 

-6.5703 -C•6383 4. 2071 6. 7122 7.4506 ~4.0350 5.2856 6.8975 -7.6608 
o. 0051 o. 01 or; 0.0068 0.0086 0.0068 0.0059 0.0087 0.0077 0.0391 

p SN 122 SN 123 SB 123 SB 124 SB 125 TE 125 TE 126 J 128 I 129 BA 134 
-89.9425 -87.8030 -87.5840 -88.2750 -89.0320 -90.0530 -87.7100 -88.5030 -88.8520 

-13.1497 -4.3458 -6. 75 o7 0.1742 3.0716 -10.9030 o. 7130 0.2576 -14.6877 
0.0068 0.0051 o. 0068 0.0068 0.0059 0.0068 0.0052 0.0087 0.0361 

0 SN 121 SN 122 SB 12 2 SB 123 SB 124 TE 124 TE 125 I 127 I 128 Bt\ 133 
-89.2100 -B<J.9425 -88.32 00 -87.5840 -90.5000 -89.0320 - 88.'1843 -87.7100 -87.6720 I 

(\J 

1-' 
w 

I 

-13.0735 -6.8923 -7.2916 -2.7178 -0.0794 -11.2490 -2.1823 -0.2821 -15.7937 
0.0046 o. C068 o. 0041 0.0068 0.0068 0.0059 0.0077 0.0052 o. 2 800 

T SN 120 SN 121 SB 121 SB 122 SB 123 TE 123 TE 124 I 126 I 127 BA 132 
-91.1002 -89.2100 -89. 5932 -88.3200 -89.1630 -90.5000 -87.9030 -88.9843 -88.3800 

-18.6551 -10.4737 -7.6561 -1.0767 -1.4022 -14.1464 -0.0137 -0.9528 -16.<!621 
0.6000 1.0000 o. 0068. 0.0051 o. 0105 0.0068 0.0060 0.0087 0.0252 

HE3 IN 120 IN 121 SN 121 SN 122 SN 17.3 SB 123 sa 124 TE 126 TE 127 cs 132 
-85.5000 -85.6100 -89.2100 -89.9425 -87.8030 -87.5840 -Cl0.0530 -88.2950 -87.1930 

-4.0785 1. 922 q 6. 7'r 06 10.6974 13.2439 11.6028 11.4719 13.3118 -3.5925 
0.1200 . C.6000 o. 0046 0.0068 0.0052 0.0068 0.0069 o. 0061) 0.0077 

HE4 IN 119 IN 120 SN 120 SN 121 SN 122 SB 122 SB 123 TE 125 TE 126 cs 131 
-87.5700 -85.5000 -91.1002 -89.2100 -89.9425 -88.3200 -89.0320 -90.0530 -88.0560 

-17.8970 -ll.3006 -1.8810 -3.6245 -0.7118 -3.4757 -14.8040 -3.5706 -1.4147 -19.2320 
0.0112 0.4000 o. 0063 0.0059 0.0061 0.0086 0.0057 0.0079 0.0012 1.0000 

HE6 IN 117 IN 118 SN 118 SN 119 SN 120 SB 17.0 S8 121 TE 123 TE 124 cs 129 
-88.9250 -87.4500 -91.6520 -90.0616 -91.1002 -88.4150 -89.5932 -89.1630 -90.5000 -87.5900 

\J1 

-16.9072 -8.5908 -8.5132 -2.6063 -2.8622 2.7193 -11.6774 -0.8209 -14.6202 1-' 

0.0144 1.0800 o. 4000 0.1200 0.6000 0.0047 0.0069 0.0069 0.0057 
rt.l 
o' 

ll6 co 117 CD 118 IN 118 IN ll9 IN 120 SN 120 SN 121 .SB 123 SB 124 XE 129 1-' 

-86.4050 -86. 6500 -87.4500 -87.5700 -85.5000 -91.1002 -89.2100 -87.5 840 -88.6920 
(\J 
w 



52 TE 120 MASS E~CESS -89.4000 +I- 0.0130 MEV \.n 

~~~~~****** 
t\) 

----------------------------------------------------------------~--------------------------------------------------
1-'l 
(D 

INCOMING GAMMA N p 0 T HE3 HE4 ll6 Ll7 C12 f-' 
t\) ------------------------------------------------------------------------------------------------------------------- 0 

OUTGO lNG 
6. 9764 3. 83 90 9.8869 13.3600 10.5413 0.4748 9.0384 11.8483 -7.0400 
o. 0468 o. 0712 0.0421 1.0001 1. 0101 0.1406 0.4002 0.0614 1.0401 

GAMMA TE 120 TE 121 I 121 I 122 I 123 XE 123 XE 124 cs 126 cs 127 CE 132 
-ea. 3050 -85.9500 -86.1510 -87.8100 -85.0100 -a7.4500 -84.3500 -86.3410 -82.3600 

-10.2824 -6.1a24 1.6145 3.6295 -10.0367 0.5270 1.7a59 -18.7614 
0.0239 1.0001 0.0712 0.0421 MASS 1.0101 1.0001 0.4002 0.3003 

TE 119 TE 120 I 12 0 I 121 I 122 XE 122 XE 12~ cs 125 cs 126 CE 131 
-87.1890 -84. 00 00 -85.9500. -8~.1510 UNKNOWN -85.0100 -83.9100 -a4.3500 -7a. 7100 

-7.2060 -0.2025 4.7519 8.5520 4.3934 -6.4542 4.3794 7.3723 -12.7590 
0.0239 0.0148 o.046a 0.()143 0.0421 1.0001 1.0001 0.0153 0.0517 

p sa 119 sa 120 TE 12 0 TE 121 TE 122 I i22 I 123 XE 125 XE 126 LA 131 
-89.4830 -88.4150 -88.3050 -90.2910 -86.1.510 -87.8100 -86.9800 -89.1540 -113.9300 

-14.5799 -4.9815 -a. 0579 0.7190 -1.6546 ,-13.9602 -0.9975 -o. 6486 -20.8 059 
o.014a 0.0239 o. 02 39 0.0468 0.0112 0.0421 0.1406 1.0001 1.0001 

D SB 11a SB 119 TE 119 TE 120 TE 121 I 121 I 122 XE 124 XE 125 LA 130 
-87.9560 -89.4a30 -87.1890 -88.1050 -85.9500 -86.1510 -87.4500 -86.<;800 -81.7300 I 

t\) 

f-' 
-F 

-15.7779 -8.3225 -9.4010 -4.0250 -5.41a6 -15.9752 -5.2515 -1.9926 -23.2099 
0.0327 0.0148 1. 00 01 0.0239 1.0001 0.0712 1.0101 0.1406 1.4101 

T SB 117 SB 11a TE 11a TE ll9 TE 120 I 120 I 121 XE 123 XE 124 LA 129 
-88.5720 -87.9560 -87.6600 -87.1890 -84.0000 -85.9500 -85.0100 -87.4500 -81.1400 

-13.<;389 -4.6079 -9. oa63 -1.1124 -0.9664 -13.6016 -2.4329 -2.0940 -19.1913 
0.0134 0.0135 o. 0148 0.0239 0.0148 0.0468 1.0001 0.0327 1.0001 

HE3 SN 117 SN 118 SB 118 SB 119 SB 120 TE 120 TE 121 l 123 I 124 BA 129 
-90.3924 -91.6520 -fl7. 9560 -89.4830 -88.4150 -88.3050 -87.8100 -87.3300 -a5.1400 

-0.3020 6.6391 4. 0362 9.2672 12.60a2 10.2956 a.4147 10.8926 -6.6047 
0.0137 0.01.34 o. 0327 0.0141! 0.0239 o.o?.,39 0.0421 t.OOOl 1.0001 

HE4 SN 116 SN 117 SB 117 SR llB SB 119 TE 119 TE 120 I. 122 ., 123 BA 128 
-9lo5227 - c;o. 3924 -aB.5720 -87.'}560 -89.4830 -87.1.1!90 -86.1510 ~87.8100 -85.2200 

-16.4332 -8.a958 -12. 70a2 -6.8923 -3.4762 -6.9969 -16.9134 -8.9098 -6.1409 
0.0158 0.0153 o. 02 50 0.05111 0.0329 o. 0615 1.0001 1.0001 0.0713 MASS 

HE6 SN 114 SN 115 SB 115 S8 116 SB 117 TE 117 TE 118 I 120 I 1?.1 BA 126 
-90.5650 -90.0310 -87.0010 -86.9700 -88.5720 -85.0700 -87.6600 - 84 .• 0000 -85.9500 UNKNOWN 

-14.9034 -5.8750 -6. 16 84 1.1702 1.8540 0.0149 -13.1076 -0.2761 -19.1384 
0.0153 0.0153 o. 0148 0.0138 0.0134 0.0327 0.0148 o. 0469 0.4002 

LI6 IN 114 IN 115 SN 115 SN 116 SN 117 SB 117 SB ua TE 120 TE 121 cs 126 
-ea. 5850 -89.5420 -90.0310 -91.5227 -90.3924 -88.5720 -87.9560 -88.3050 -84.3500 



52 TE 122 MASS EXCESS -90.2910 +I- 0.0060 MEV 
*********** -------------------------------------------------------------------------------------------------------------------
INCOMING GAMMA N p D T HE3 HE4 ll6 ll7 Cl2 

-------------------------------------------------------------------------------------------------------------------
OUTGOING 

6.q434 4.8080 10.1749 13.5420 ll. 6203 1. 2878 q. 7174 12.2063 -5.3510 
0.0085 1. 0000 0.0306 0.0085 1.0000 0.0100 0.0306 1.0000 0.0902 

GAMMA TE 122 TE 123 I 12 3 I 12.4 I 12 5 XE 125 XE 126 cs 128 cs 129 CE 134 
-fl9.1630 -87.8100 -87.3300 -88.8830 -86.9800 -89.1540 -85.9200 -87.5900 -84.9400 

-10.0574 -4. 92 25 2.5835 3. 91 75 4.0189 -8.9577 2. 06 70 2.464CJ -15.6924 
0.0454 O.Oft04 1.0000 0.0306 0.1401 1.0000 0.0603 0.0306 1.0200 

N TE 121 . TE 122 I 12 2 I 123 I 124 XE 124 XE 125 cs 127 cs 128 CE 133 
-88.3050 -86.1510 -87.8100 -87.3300 -87.4500 -86.9800 -86.3410 -85.9200 -82.6700 

-7.9868 -1.18A5 4. 7189 .7. 8700 4.6813 -6.2722 4.9494 7.1773 -12.1100 
0.0065 O.OOR5 0.0085 0.0078 0.0306 0.0085 0.0238 0.007<J 0.2001 

p SB 121 SB 122 TE 122 TE 123 TE 124 I 124 I 125 XE 127 XE 128 LA 133 
-89.5932 - A8.3200 -89.1630 -CJ0.5000 -87.3300 -88.8830 -88.4410 -89.8500 -85.4700 

-15.0119 -5.7623 -7.83 2CJ 0.6860 -o. 68 56 -13.6722 -0.1845 -0.0786 -19.8669 
0. OOCJ2 ·0. 0065 o. Oft 54 0.0085 1.0000 0.0306 0.0101 0.0238 0.3 001 

D SB 120 SB 121 TE 121 TE 122 TE 123 I 123 I 124 XE 126 XE 127 LA 132 
-88.4150 -89.5932 -88.3050 -89.1630 -87.8100 -87.3300 -89.1540 -88.4410 -83.5600 I 

"' 1-' 
\J1 
I 

-15.7579 -a. 7545 -,8.5520 -3.8000 -4.1586 -15.0062 -4.1725 -1.17CJ6 -21.3109 
0.0209 0.0092 o. 0143 0.0454 0.0404 1.0000 1.0000 0.0101 o.o 504 

T s·a 119 SB 120. TE 12 0 TE 121 TE 122 I 12 2 I 123 XE 125 XE 126 LA 131 
-89.4830 -88.4150 -89.4000 -88.3050 -86.1510 -87.8100 -86.9800 -89.1540 -83.9300 

-15.1607 -6.0507 -9.51 83 -2.4932 -1.9524 -13.6346 -2.2509 -2.4120 -18.3303 
o. 0068 o. 006q o. 0092 0.0065 0.0085 0.0085 0.0086 0.0093 0.0180 

HE3 SN 119 SN 120 SB 120 SB 121 SB 122 TE .12 2 TE 123 I 125 I 126 BA 131 
-90.0616 -91.1002 -88.4150 -89.5932 -88 .• 3200 -89.1630 -88.8830 -87.CJ030 -M.R920 

-1.0637 5.4173 4. C562 8.8352 11.8274 10.5206 8.7027 11.0746 -5.3847 
0.0071 0.0068 o. 02 09 0.0092 0.0066 0.0454 0.0306 O.OOR6 0.0218 

HE4 SN 118 SN 119 SB 119 SB 120 SB 121 TE 121 TE 122 t 124 t 125 BA 130 
-91.6520 -90.0616 -89.4830 -88.4150 -89.5932 -88.3050 -87.3300 -88.81'130 -87.3310 

-16.3665 -9.4254. -12. 02 82 -6.7973 -3.4563 -5.7689 -16.0645 -7.6498 -5.1719 -22.6692 
0.0084 o.oo1q o. 03 09 o.o1q1 0.0213 0.0213 0.0149 0.0407 1.0000 1.0000 

HE6 SN 116 SN 117 SB 117 SB 118 SB 119 TE 119 TE 120 I 122 I 123 BA 128 
-91.5227 -90. 3q24 -88.5720 -87.9560 -89.4830 -87.1890 -89.4000 -86.1510 -87.8100 -85.2200 

\J1 

-16.1844 -7.3830 -6.6980 0.4085 0.6321 0.0349 -13.5396 -0.30<;ll -18.4594 "' 
.0.0248 o. 0111 o. 0069 0.0072 0.0068 0.0209 o. 0093 0.0086 0.0306 1-'l 

<D 

LI6 IN 116 IN 117 SN 117 SN 118 SN 119 SB 119 SB 120 TE 122 TE 123 cs 128 1-' 
-88.1950 -88.9250 -90• 3924 -•n .6520 -90.0616 -89.4830 -88.4150 -89.1630 -85.9200 "' "' 



52 TE 123 MASS EXCESS -89.1630 +/- 0.0060 MEV V1 

*********** "' 
------.----------------------------------------~--------------------------------------------------------------------

>-3 
CD 

INCOMING GAMMA N p 0 T HE3 HE4 Ll6 Ll7 C12 1-' 

"' ------------------------------------------------------------------------------------------------------------------- w 
OUHOING 

9.4084 5. 45 60 12.8559 13.6899 14.9223 1.7028 12.5154 12.6333 -4.5330 
0.0078 o. 0306 0.0085 0.0092 o. 0100 0.0238 1.0000 0.0219 1.4200 

GAMMA TE 123 TE 124 I 12 4 I 125 I 126 XE 126 XE 127 cs 129 cs 130 CE 135 
-90.5000 -87.3300 -88.8830 -87.9030 -89.1540 -88.4410 -87.5900 -86.8fl90 -84.6300 

-6.9434 -2.13 54 3.2315 6.5985 4. 6769 -5.6557 2. 7740 5.2629 -12.2944 
0.0085 1. 0000 0.0306 0.0085 1.0000 0.0100 0.0306 1.0000 0.0902 

N TE 122 TE 123 I 123 I 124 I 125 XE 125 XE 126 cs 128 cs 129 CE 134 
-90.2910 -87.8100 -87.3300 -88.8830 -86.9800 -89.1540 -85.9200 -87.5900. -84.9400 

-8.1320 G. 8433 7.1839 7.5300 7.3624 -6.1242 7.4864 7.14 73 -11.3720 
0.0085 0.0068 0.0078 0.0085 0.0085 0.0092 0.0079 0.0077 0.0603 

p SB 122 sa 123 TE 123 TE 124 TE 125 I 12 5 I 126 XE 128 XE 129 LA 134 
-88.3200 -89.2238 -<10.5000 -89o0320 -88.8830 -87.9030 -89.8500 -88.6920 -85.0 800 

-12.7057 -5.907~ -4.7189 3.1510 -0.0376 -10.9912 0.2305 .2.4584 -16.8289 
0.0065 0.0085 o. 0085 0.0078 0.0306 0.0085 0.0238 0.0079 0.2001 

Q. sa 121 SB 122 TE 122 TE 123 TF. 124 I 124 I 125 XE 127 XE 128 LA 133 
-89.5932 -88.3200 -90.2910 -90.5000 -87.3300 -88. 883Q -88.4410 -8<;.8500 -85.4700 I 

"' ~ 
I 

-15.6979 -6.4483 -8. 5190 -0.6860 -1.3716 -14.3582 -0.8705 -0.7646 -20.5529 
0.0092 0.0065 o. 04 54 0.0085 1.0000 0.0306 0.0101 0.0238 o. 3001 

T SB 120 SB 121 TE 121 TE 122 TE 123 I 123 t 124 XE 126 XE 127 LA 132 
-88.4150 -89.5932 -88.3050 -90.291.;,0 -87.8100 -87.3300 -89.1540 -88.4410 -83.5600 

-12.9941 -6.8129 -7.2121 -2.6384 0.0794 -11.1696 -:2.1029 -0.2027 -15.7143 
o.oo69 0.0085 o. 0065 0.0085 0.0068 0.0078 0.0093 0.0073 0.2801 

HE3 SN 120 SN 121 SB 121 SB 122 SB 123 TE 123 TE 124 I 126 I 127 BA 132 
-91.1002 -89.2100 -89.5932 -88.3200 -89.2238 -90.5000 -87.9030 -88.9843 -88.3800 

-1.5261 7.5839 4.1162 11.1414 11.6822 13.6346 11.3837 11.2226 -4.6957 
0.0068 o. 006'1 o. 0092 0.0066 0.0085 0.0085 0.0086 0.0093 0.0180 

HE4 SN 119 SN 120 SB 120 SB 121 SB 122 TE•122 TE 123 I 125 I 126 BA 131 
-90.0616 -91.1002 -88.4150 -89.5932 -88.3200 -90.2910 -88.8830 -87.9030 -86.8920 

-16.3688 -7.0378 -n. 5162 -4.1423 -3.3962 -2.4299 -16.0314 -4.8628 -4.5239 -21.6212 
0.0079 0.0082 o. 0101 0.0213 0.0101 0.0149 0.0456 1.0000 0.0309 1.1)000 

HE6 SN 117 SN 118 SB 118 SB 119 SB 120 TE 120 TE 121 t 123 t 124 BA 129 
-90. 3n4 -91. 652 0 -87.9560 -89.4830 -88.4150 -89.4000 -88.3050 -87.8100 -87.3300 -85.1400 

-14.3264 -7.7300 -4.31 04 -0.0539 2.7987 0.0949 -11.2334 2.1559 -15.6614 
o. 0117 0.4000 o. 0072 0.0068 0.0070 0.0093 0.0066 0.0080 1.0000 

ll6 IN 117 IN 118 SN 118 SN 119 SN 120 SB 120 SB 121 TE 123 TE 124 cs 129 
-88.9250 -87.4500 -91. 65 20 -90.0616 -91.1002 -88.4150 -89.59'12 -90.5000 -87.5900 



52 TE 124 MASS EXCESS -90.5000 +/- 0.0050 MEV 
*********** 
-------------~-------------------------------------~----------------------------------~---------------~------------
INCOMING GAMMA N p 0 T HE3 HE4 Ll6 Ll7 C12 
-------------------------------------------------------------------------------------------------------------------
OUTGOING 

6.6034 5.'6720 10.5389 13.4342 12.8723 1.7748 10.4774 12.4633 -3.9500 
o. 0078 o. 0078 0.0086 0.0064 0.0235 o.oon 0.0216 0.0087 0.4700 

GAMMA TE 124 TE 125 t 12 5 I 126 I 127 XE 127 XE 128 cs 130 cs 131 CE 136 
-89.037.0 -88.8830 -87.9030 -88.9843 -88.4410 -8<;.8500 -86.8890 -88.0'560 -86.5500 

-<J.4084" :...3.9524 3.4475 4.2815 5.5139 -7.7057 3.1070 3.2249 -13.9414 
0.0078 o. 03 04 0.0078 0.0086 0.0094 0.0235 1.0000 0.0216 1.4200 

N TE 123 TE 124 I 124 I 125 I 126 XE 126 XE 127 cs 129 cs 130 CE 135 
-89.1630 -87.33 00 -88.8830 -87.9030 -89.1540 -88.4410 -87 .5<JOO -86.8890 -84.6300 

-8.5652 -2.1335 4.3789 7. 2140 5.0454 -6.37<J<J 4.9914 ·6.<;983 -10.9690 
0.0059 o. 0078 0.0078 o.oon 0.0086 0.0064 0.0070 o.oon 0.2201 

p SB 123 SB 124 TE 124 TE 125 TE 126 I 126 I 127 XE 129 XE 130 lfl 135 
-89.2238 -87.5840 -89.0320 -90.0530 -87.9030 -88.9843 -88.6920 -89.8800 -86.8200 

-15.3159 -6.3407 -7.1839 o. 3460. 0.1784 -13.3082 0.3025 -0.0366 -18.5559 
0.0078 0.0059 o. 0078 0.0078 0.0078 0.0086 0.0072 0.0070 0.0602 

0 SB 122 SB 123 TE 123 TE 124 TE 125 I 125 I 126 XE 128 XE 129 LA 134 
-88. 3200 -89.2238 -89.1630 -89.0320 -88.8830 -87.CJ030 -89.8500 -88.6920 -85.0800 I 

[\) 

.'::; 
I 

-15.8567 -9.0585 -7.8700 -3.1510 -3'.18 86 -14.;1422 -2.9205 -o. 6926 -19.9799 
0.0056 0.0078 o. 0078 0.0078 0.0304 o. 0078 0.0236 0.0072 0.2001 

T SB 121 SB 122 TE 12 2 TE 123 TE 124 I 124 I 125 XE 127 XE 128 LA 133 
-89.5932 -88.3200 -90.2910 -89.1630 -87.3300 -88.8830 -88.4410 -89.8500 -85.4700 

-16.2213 -7.4174 -9. 82 23 -3.0716 -2.8974 -13.9746 -2.3586 -2.8140 -17.7593 
0.0078 0.0065 o. 0078 0.0059 0.0078 0.0078 0.0065 0.0095 0.0363 

HE3 SN 121 SN 122 SB 12 2 SB 123 sa 124 TE 124 TE 125 t 127 I 128 a A 133 
-89.2100 -89.9425 -88.3200 -89.2238 -87.5840 -89.0320 -88.9843 -87.7100 -87.6720 

-1.8245 4.3567 3. 9574 8.5312 11.2490 11.1696 9.0667 1 o. 9669 -4.5447 
0.0061 o. 007 8 0.0056 0.0078 0.0059 0.0078 0.0087 0.0065 '0.2800 

HE4 SN 120 SN 121 SB 121 sa 122 sa 123 TE 123 TE 124 I 126 t 127 a A 132 
-91.1002 -89.2100 - ec;. 5932 -88.3200 -89.2238 -89~ 1630 -87.9030 -88. <;843 -88.3800 

-16.4462 -9.<J652 -11.3262 -6.5473 -3.5550 -4.8619 -15.3824 -6.6798 -4.3079 -20.7672 
0.0074 o. 0071 0.0210 o.o·o95 0.0069 0.0455 o.oo88 0.0307 0.0088 0.0220 

HE6 SN 118 SN 119 SB 119 sa 120 SB 121 TE 121 TE 122 I 124 I 125 BA 130 
-91.6520 -<;0.0616 -89.4830 -88.4150 -89.5932 -88.3050 -90.2910 -87.3300 -88.8830 -87.3310 

Vl 

-17.1384 -8.9470 -7.2378 -0.3523 -0.4284 -0.063q -13.8436 -0.6491 -17.6994 
[\) 

0.4000 0.1201 o. 0060 0.0061 o. 0079 0 .oo 57 0.0079 0.0080 0.0216 1-3 
(1) 

Ll6 IN 118 IN uq SN 119 SN 120 SN 121 SB 121 SB 122 TE 124 TE 125 cs 130. 1-' 

:-87.4500 -87.5700 -90.0616 -q1.1002 -89.2100 -89.5932 -88.3200 -89.0320 -86.8890 
[\) 

-!"' 



52 TE 125 MASS EXCESS -89.0320 +I- 0.0060 MEV V1 

••••••••••• [\) 

--------------------------------------------~----------------------------------------------------------------------
f-3 
(1) 

INCOMING GAMMA N p D T HE3 HE4 LI6 ll7 C12 1-' 
[\) ------------------------------------------------------------------------------------------------------------------- V1 

OUTGOING 
9.0924 6.1600 13.0882 13.6280 15.7493 2.0848 l3oll24 13.0683 -2.7120 
0.0078 o. 0092 0.0072 0.0100 o. 0078 0.0076 0.0093 0.0257 1o4200 

GAMMA TE 125 TE 126 I · 12 6 I 127 I 128 XE 128 XE 129 cs 131 cs 132 CE 137 
-90o 053 0 -87.9030 -88.9843 -87.7100 -89.8500 -88o 6920 -ea. 0560 -87.193 0 -86.3200 

-6o6034 -o. 9314 3.9355 6.8308 6. 2689 -4.8287 3.8740 5o8599 -10.5534 
0.0078 o. 00 85 0.009 2 0.0072 0.0238 0.0078 0.021 q 0.0093 0.4700 

N TE 124 TE 125 I 12 5 I 126 I 127 XE 127 XE 128 cs 130 cs 131 CE 136 
-90o5000 -88.8830 -87.9030 -88.9843 -88.4410 -89.8500 -86.8890 -88.0560 -86.5'500 

-8o7370 .0.0255 6.8679 6.9240 1. 5947 -6.1862 7.6474 6.<:l<:l73 -10o0510 
0.0085 0.0100 0.0078 0.0100 0.0072 0.0100 0.0079 0.0073 0.1002 

p SB 124 SB 125 TE 12 5 TE 126 TE 127 I 127 I 128 XE 130 XE 1'31 LA 136 
- 87o 5840 -88.2750 -90.0530 -88.2950 -88.9843 -87.7100 -89.8800 -88o41l0 -86o2700 

-12.9441 -6.5125 -4.3789 2.8350 0.6664 -10.758<:l Oo6125 2o6194 -15.3479 
0.0068 0.0085 o. 0078 0.0078 0.0092 0.0072 0.0077 0.0079 0.2201 

D SB 123 SB 124 TE 124 TE 125 TE 126 I 12 6 I 127 XE 129 XE 130 Ul 1:'15 
-89.2238 -87.5840 -90.5000 -90.0530 -87.9030 -88.<:l843 -88o6920 -89o8800 -86.8200 I 

[\) 

5:', 
I 

-15o661<:l -6. 686 7 -7.5300 -0.3460 -o o1676 -13.6542 -0.0435 . -0.3826 -18o9019 
Oo008'5 Oo0068 Oo0085 Oo0078 Oo0085 0.0092 o.oo1c:; 0.0077 0.0603 

T 58 122 SB 123 TE 123 TE 124 TE 12 5 I 12 5 I 126 XE 128 XE 129 LA 134 
-88o3200 -89.2238 -8<:l.1630 -90.5000 -88.88 30 -87.9030 -89o8500 -88.6920 -85o0800 

-14.0208 -8.088<:l -7.45 05 -3.2434 -o. 73 84 -11.4856 -2.1649 -o. 5530 -15olll3 
0.0073 o. 011 7 Oo 0068 0.0085 OoOlOO Oo0078 Oo0101 0.0093 0.0395 

HE3 SN 122 SN 123 SB 12 3 SB 124 sa 125 TE 12 5 TE 126 I 128 I l?<:l BA 134 
-89.9425 - 87 0 803 0 -89o 22 38 -87 0 5840 -88o2750 -90.0530 -87 0 7100 -88.5030 -88.8520 

-2o 2467 6o5572 4o1522 10.9030 11o0772 13.9746 llo6160 llo1606 -3o7847 
0.0085 Oo 0073 Oo 0085 0.0068 Oo0085 0.0078 Oo0073 Oo0l01 Oo0365 

HE4 SN 121 SN 122 SB 12 2 SB 123 SB 124 TE 124 TE 125 I 127 I 128 BA 133 
-89.2100 -89.9425 -88.3200 -89.2238 -87.5840 -90.5000 -88o9843 -87.7100 -87o6720 

-16o5686 -7.4586 -10.9262 -3.9011 -3o3602 -1.4079 -15o0424 -3o6588 -3o8199 -19o7382 
Oo0078 O. 0080 Oo 0101 0.0077 Oo0094 0.0094 0.0094 Oo0094 Oo0l01 0.0185 

HE6 SN 119 SN 120 S8 120 SB 121 SB 122 TE 122 TE 123 I 125 I 126 BA 131 
-90.0616 -91.1002 -88o 4150 -89.5932 -88.3200 -90.2910 -89o1630 - 88o88'10 -87o9030 -86o8920 

-15.5504 -c;. 5490 -4.7312 -0.7745 1. 7721 Ool309 -11.4718 1o 83 99 -15.0644 
0.1202 0.6000 o. 0070 0.0086 Oo0074 0.0086 0.0069 Co0080 Oo0093 

LI6 IN 119 IN 120 SN 12 0 SN 121 SN 122 SB 122 58 123 TE 125 TE 126 cs 131 
-87o5700 -85o5000 -91.1002 -89 o?.lOO -89.9425 -88.3?.00 -89.2238 -90.0530 -88.0560 



52 TE 126 MASS E XC E S S -9 O. 05 30 +I- 0.0050 MEV 
*********** 
~-----------------------------------------------------------------------------------------------------------------
INCOMING GAMMA N p 0 T HE3 HE4 ll6 ll7 C12 
-------------------------------------------------------------------------------------------------------------------
OUTGOING 

6.3134 6. 2203 10.7929 13.4000 13.5703 2. 2517 n. 2284 13.0143 -2.3330 
0.0094 o. 0064 0.0094 0.0086 0.0069 0.0071 0.02?5 0.0364 0.0502 

GAMMA TE 126 TE 127 I 127 I 128 I 129 XE 129 XE 130 cs 132 cs 133 CE 138 
-88.2950 -sa. 9843 -87.7100 ,-88.5030 -88.6920 -89.8800 -e7.1930 -88.1600 -87.7200 

-9.0924 -2.93 25 3.9958 4.5355 6.6569 -7.0071 4.0200 3.9759 -11.8044 
0.0078 o. 0086 0.0064 o.oo94 0.0071 0.0069 o.oo87 0.0255 .1.4200 

N TE 125 TE 126 I 12 6 I 127 I 128 XE 128 XE 129 cs 131 cs 132 CE 137 
-89.0320 -87. 9030 -88.9843 -87.7100 -89.8500 -88.6920 -88.0560 -a1.1cno -86.3200 

-9.0610 -2.9405 4.0889 6.5860 5.2993 -6.4142 5.1514 6.8372 -9.8220 
0.0094 o. 1501 0.0094 0.0071 0.0094 0.0086 0.0065 0.0068 1.0000 

p SB 125 SB 126 TE 126 TE 127 TE 128 I 12 8 I 12"9 XE 131 XE 132 lA 137 
-88.27 50 -86.3300 -88.2950 -88•9780 -87.7100 -88.5030 -as. 4110 -89.2719 -87.5200 

-15.6049 -6.842 5 -6. 86 79 0.0560 o. 7267 -13.0542 0.7795 0.12<J4 ..:16.9189 
0.00.78 0.0094 o. 0078 0.0094 0.0064 0.0094 0.0072 0.0065 0.1001 

0 SB 124 SB 125 TE 12 5 TE 126 TE 127 I 12 7 I , 128 XE 130 XE 131 LA 136 
-87.5840 -88.2750 -89.0320 -88.2950 -88.9843 -87.1100 -89.8800 -88.4110 -86.2700 I 

[\) 

1-' 
'P 

-15.7792 -9.3475 -7. 21 40 -2.8350 -2.1686 -13.5939 -2.2225 -0.2156 -18.1830 
0.0059 o. 007 8 o. 0071 0.0078 0.0086 0.0064 0.0070 o. 0072 0.2201 

T SB 123 SB 124 TE 124 TE 125 TE 126 I 126 I 127 Xf 129 X F. 130 LA 135 
-89.2238 -87.5840 -90.5000 -89.0320 -87.90 30 -88.9843 -88.6920 -89.8800 -86.8200 

-17.1813 -8.6159 -1 o.l114 -3.5734 -3.7044 -llt.2646 -2.,3929 -3.1870 -17.0043 
0.0112 o. 0070 o. 0078 0.0094 o. 1501 0.0094 0.0087 0.0121 0.1001 

HE3 SN 123 SN 124 SB 124 SB 125 sa 126 TE 126 TE 121 I 129 I 130 BA 135 
-87.8030 -88.2370 -87. 5840 -88.2750 -86.3300 -88.2950 -88.5030 -86.8900 -87.9800 

.-2.5352 3. 3961 4. 03 50 8.2422 10.7472 11.4856 9.3207 10.9326 -3.6257 
0.0065 0.0112 o. 0059 0 .• 0078 0.0094 0.0078 o.oo95 0.0087 0.0393 

HE4 SN 122 SN 123 SB 12 3 SB 124 SB 125 TE 125 TE 126 I 128 [ 12<J BA 134 
-89.9425 -e7.a03o -:-89.2238 -87.5840 -88.2750 -89.0320 -87.7100 -88.5030 -88.8520 

-16.5510 -10.3698 -10.7690 -6.1953 -3.4775 -3.5569 -14.1264 -5.6598 -3.75% -19.2712 
0.0072 c. 0088 o. 006<J o.o088 0.0071 o. 0088 0.0081 \ 0.0096 0.0076 0.2801 

Hf6 SN 120 SN 121 SB 121 SB 122 SB 123 TE 123 TE 124 I 126 I 127 BA 132 
-91.1002 -89.2100 -8G. 5932 -88.3200 -89.2238 -89.1630 -90.5000 -87.9030 -88.9843 -88.31300 

VI 

-18.6414 -10.4600 -7.6424 -1.0630 -1.3884 0.0137 -14.1321 -0.93<)1 -16.9484 
[\) 

0.6000 1.0000 o. 0079 0.0066 0.0112 0.0060 0.0079 O.OO<J6 0.0255 1-'3 
CD 

ll6 IN 120 IN 121 SN 121 SN 122 SN 123 SB 123 SB 124 TE 126 TE 127 cs 132 1-' 
-85.5000 -85.6100 -89.2100 -89.9425 -87.8030 -89.2238 -87.5840 -88.2950 -87.1930 

[\) 
0\ 



52 TE 128 MASS EXCESS -88.9780 +I- 0.0050 MEV \J1 

*********** 
[\) 

------------------------------------------------------------------------------------------------------------------- t-3 
(1) 

IN COM lNG GAMMA N p D T HE3 HE4 ll6 ll7 Cl2 I-' 
[\) ------------------------------------------------------------------------------------------------------------------- co 

OUTGOING 
6.1164 6. 8140 11.0479 13.4126 14.3643 2.7187 11.9034 13.6993 -0.8530 
0.0103 o. 0086 0.0121 0.0064 0.0064 0.0067 0.0393 0.1001 0.0187 

GAMMA TE 128 TE 129 I 129 I 130 I 131 XE 131 XE 132 cs 134 cs 135 CE 140 
-87.0230 -88.5030 -86.8900 -87.4406 -88.4110 -89.2719 -86.7930 -87.1700 -88.1250 

-8.7544 -2.0504 4.5895 4. 7905 7. 7619 -6.2137 5 .• 1990 4.6509 -9.8914 
0.0094 o. 0094 0.0086 0.0121 0.0071 o. 0064 0.0364 0.039'3 0.049'3 

N TE 127 TE 128 I 12 8 I 129 I 130 XE no XE 131 cs 13'3 cs 134 CE 139 
-88.2950 -87.7100 -88.5030 -86.8900 -89.8800 -88.4110 -88.1600 -86.7930 -87.1580 

-9.5720 -3.4q55 3.8919 6.0200 5.5544 -6.4016 5.5534 6.7608 -8.8'390 
0.0314 o. 1501 0.0103 0.0078 0.0121 o. 0064 0.0364 o. 0069 0.0493 

p SB 127 SB 128 TE 12 8 TE 129 TE 130 I 130 I 131 XE 133 XE 134 LA 139 
-86.6950 - 84.7000 -87.0230 -87.3370 -86.8900 -87.4406 -87.7320 -88.1205 -87.4280 

-15.7839 -7.3475 -6.52 99 -0.141-0 1o 32 04 -12.7992 1.2464 o. 5254 -15.4039 
0.1501 o. 0314 o. 0094 0.0103 0.0086 0.0121 0.0068 o. C364 0.0502 

0 SB 126 SB 127 TE 127 TE 128 TE 129 I 129 I 130 XE 132 XE 133 LA 138 
-86.3300 -86.6950 -88.2950 -87.0230 -88.5030 -86.8900 -89.2719 -87.7320 '-86.7100 I 

[\) 
[\) 

? 
-15.6529 -9.5265 -6.5860 -2.4970 -1.2866 -13.0002 -1.4285 0.2513 -16.4079 

0.0094 0.1501 o. 0071 0.0094 0.0094 0.0086 0.0065 o. 0068 1.0000 
T SB 125 SB 126 TE 126 TE 127 TE 128 I 128 I 129 XE 131 XE 132 LA 137 

-88.2750 -86.3300 -90.0530 -88.2950 -87.7100 -88.5030 -88.4110 -8<:1.2719 -87.5200 

-17.9763 -9.8079 -10.2903 -4.0784 -4.2594 -14.4616 -:2.3803 -'3.2880 -15.8893 
o. 0130 1. 0100 o. 15 01 0.0314 0.1501 0.0103 0.0065 0.0087 0.0702 

t'E3 SN 125 SN 126 SB 126 SB 127 SB 128 TE 128 TE 129 I 131 I 132 RA 137 
-85.9330 -86.0300 -86. 33 00 -86.6950 -84.7000 -87.0230 -87.4406 -85.7140 -88.0200 

-3.1657 2.6017 4.1612 8.0632 10.2422 11.82 36 9.5757 10.9452 -2.2627 
0.0070 o. 013 0 o. 0094 0.1501 0.0314 0.0094 0.0121 0.0065 0.0802 

t1E.4 SN 124 SN 125 SB 12 5 SB 126 SB 127 TE 127 TE 128 I 130 I 131. BA 136 
-88.2370 -85.9330 -88.2750 -86.3300 -86.6950 -88.2950 -86.8900 -87.4406 -89.1400 

-16.6337 -1 o. 701 8 -1 o. 0634 -5.8563 -3•3512 -2.6129 -14.0984 -4.7778 -3.1659 ;...17.7242 
0.0076 o. 0119 0.0071 o.o088 0.0102 o.oo8s 0.0081 0.0103 0.0096 0.0395 

HE6 SN 122 SN 123 SB 12 3 SB 124 SB 125 TE 125 TE 126 I 128 I 129 BA 134 
-89.9425 -87.8030 -89.22 38 -87.5840 -88.2750 -89.0320 -90.0530 -87.7100 -88.5030 -88.8520 

-19.8664 -11.6950 -1.9744 -1.6935 -2.1834 0.1399 -14.3116 -1.1361 -16.2734 
0.8000 1.0000 o. 0112 0.0071 0.0130 0.0095 0.1501 0.0104 0.0393 

Ll6 IN 122 IN 123 SN 123 SN 124 SN 125 SB 12 5 SB 126 TE 128 TE 129 cs 134 
-83.2000 -83.3000 -87.8030 -88.2370 -85.9330 -88.2750 -86.3300 -87.0230 :-86.7930 



52 TE 130 "ASS EXCESS -B7.3370 +/- 0.0060 MEV 
*******••** 
-------------------------------------------------------------------------------------------------------------------
INCOMING GAMMA N p 0 T HE3 HE4 lt6 ll7 C12 
-------~----------------------------------------------------------------------------------------------------------
OUTGOING 

5. B954 7. 3926 11.5129 13.5430 15.3263 3.20A3 13.0614 14.4203 -2.7060 
c. 0209 o. 0072 0.0092 o. 0603 0.0365 0.0076 O.OB02 o. 0703 0.0474 

GAMMA TE 130 TE 131 I 131 1 132 I 133 XE 133 XE 134 cs 136 cs 137 CE 142 
-B5.1610 -B7. 44 06 -B5.7140 -B5.9300 -B7.7320 -BB.1205 - B6.3100 -86. B500 -B4.6310 

-B.3B54 -1.2294 5.16B1 5.2555 B. 794B -5.2517 ·6.4500 5.BOB9 -9.9164 
0.010B o. 0125 0.0072 0.0092 0.0074 0.0365 0.1002 o.OB02 o.01BO 

N TE 129 TE 130 I 130 I 131 I 132 XE 132 XE 133 cs 135 cs 136 CE 141 
-B7.0230 -B6. B900 -B7.4406 -B 5. 7140 -B9.2719 -B7.7320 -87.7700 -86.3100 -85.4920 

-10. 1060 -4.6145 3.6709 5.5330 6.0194 -6.2712 6.0724 6.7033 -11.5640 
1.0000 1.0000 0.0209 o. 0171 0.0092 0.0603 0.1002 0.0086 0.0355 

p SB 129 SB 130 TE 130 TE 131 TE 132 I 132 I 133 XE 135 XE 136 LA 141 
-84;.5200 -B1.9400 -B5.1610 -B5.2090 -85.7140 -B5.9300 -B6.6100 -86.422 0 -83.0620 

-15.7729 -7.BB15 -6. 1609 -o. 36 20 1.B990 -12.3342 1. 7360 1.0444 -16.1159 
o. 1501 1.0000 o. 01 OB 0.0209 0.0072 0.0092 0.0076 0.1002 0.0199 

0 SB 12B SB 129 TE 129 TE 130 TE 131 I 131 I 132 XE 134 XE 135 LA 140 
-B4. 7000 -84.5200 -B7.0230 -B5.1610 -B7 .4406 -B5. 7140 -88.1205 -86.6100 -84.3570 I 

(\) 
(\) ... 

-15.5919 -9.5155 -6. 02 00 -2.12BO. -o .4656 -12.4216 -0.4665 0.7409 -14.B5B9 
0.0316 0.1501 o. 007B 0.0108 0.0125 0.0072 0.0365 0.0076 0.0494 

T SB 127 SB 128 TE 128 TE 129 TE 130 I 130 I 131 XE 133 XE 134 LA 139 
-86.6950 -84.7000 -8B. 97 80 -87.0230 -86.8900 -87.4406 -87.7320 -BB.1205 -87.42BO 

-18.6683 -10.7969 -10.2793 -4.6124 -5.3784 -14.6826 -2.2499 -3.3910 -17.1383 
1.0000 0.2101 0.1501 1.0000 1.0000 0.0209 0.0603 0.0603 0.0504 

HE3 SN 127 SN 128 SB 12 8 SB 129 SB 130 TE 130 TE 131 I 133 I 134 BA 139 
-83.6000 -83;.4000 -84.7000 -84.5200 -B1.9400 -85.1610 -85.9300 -83.9700 -85.1300 

-3.7317 1.9097 4. 22 22 8.0742 9.7082 12.1926 10.0407 11.0756 -1.2717 
1.0100 1.0000 o. 0316 0.1501 1.0000 0.010B 0.0093 .0.0603 0.0504 

HE4 SN 12(: SN 127 SB 12 7 sa 12B SB 129 TE 129 TE 130 I 132 [ 133 BA 13B 
-B6.0300 -83. (:000 -86.6950 -84.7000 -B4.5200 -B7.0230 -85.7140 -85.93 00 -88.4900 

-16.6982 -10.9308 -9.3712 -5.4693 . -3.2902 -1.7089 -13.5324 -3.9568 -2.5873 -15.7952 
O.OOB7 o. 0140 o. 01 OB 0.1502 o.031B 0.0108 o.ooB8 0.0132 O.OOB3 o.OB03 

HE6 SN 124 SN 125 SB 12 5 SB 126 SB 127 TE 127 TE 12B I 130 I 131 BA 136 
-8B. 2370 -B5.9330 -8B. 27 50 -B6.3300 -B6.6950 -BB.2950 -BB.9780 -B6.B900 -B7.4406 -B9.1400 

V1 

-20.5254 -B. 2034 -2.2595 -2.B754 o. 2009 -14.3006 -1.3571 -15.1154 
(\) 

0.5000 MASS o. 0135 1.0100 1.0000 0.0316 0.1501 0.0209. 0.0802 1-3 
(i) 

ll6 IN 124 IN 125 SN 12 5 SN 126 SN 127 SB 127 SB 128 TE 130 TE 131 cs 136 I-' 
- BO. 9000 UNKNOWN -B5. 9330 -86.0300 -B3.6000 -B6.6950 -B4.7000 -B5.1610 -B6.3100 w 

0 



53 I 127 MASS EXCESS -88.9843 +I- 0.0040 MEV \Jl 

*********** w 

------------------------------------------------------------------------------------------------------------------- H 

INCOMING GAMMA N p D T HE3 HE4 lib LI7 Cl2 I-' 
t\) 

------------------------------------------------------------------------------------------------------------------- --.J 

OUTGOING 
6.7971 8.1547 12.8436 15.8457 12.8360 1. 496 5 12.7761 1'<. 7750 -3.9363 
0.0089 o. 0064 0.0062 0.0064 0.0214 0.0081 0.0362 0.0392 0.0541 

GAMMA I 127 I 128 XE 12 8 XE 129 XE 130 cs 130 cs 131 RA 133 BA 134 PR 139 
-e7.7100 -89.8500 -88.6920 -89.8800 -86.88 90 -88.0560 -87.6720 -88.8520 -85.0480 

-9.1527 -1.32 57 5. 9302 6.5862 5.4656 -7.7420 5.4127 5. 5236 -14.1257 
o. 0081 0.0233 0.0064 0.0062 1.0000 0.021'< 0.2800 0.0362 0.0541 

N I 126 I 127 XE 127 XE 128 XE 129 cs 129 ts 130 BA 132 BA 133 PR 138 
-87.9030 -88.4410 -89.8500 -88.6920 -87.5900 -86.8890 -88.3800 -87.6720 -82.9300 

-6.2203 o. 0932 4.5726 7.1797 7.35 01 -3.9685 5.0081 6.7940 -8.5533 
0.0064 o. 0089 0.0089 0.0081 0.0062 0.0064 0.0253 0.0362 0.0502 

p TE· 126 TE 127 I 127 I 128 I 129 XE 129 XE 130. cs 132 cs 133 CE 138 
-90.0530 -88.2950 -87.7100 -88.5030 -88.6920 -89.8800 -87.1930 -88.1600 -87.7200 

-13.0882 -3.9958 -6. 92 82 0.5397 2.6611 -11.0035 0.0242 -0.0199 -15.8002 
0.0072 0.0064 o. 0081 0.0089 0.0064 0.0062 0.0081 0.0253 1.4200 

0 TE 125 TE 126 I 12 6 1 127 I 128 XE 128 XE 129 cs 131 cs 132 CE137 
-89.0320 -90.053 0 -87.9030 -87.7100 -89.8500 -88.6920 -88.0560 -87.1930 -86.3200 I 

t\) 
t\) 
t\) 
I 

-13.4342 -6.8308 -7.7623 -2.8953 -o. 5619 -11.6595 -2.9568 -0.9709 -17.3842 
0.0064 0.0072 o. 0072 0.0081 0.0233 o. 0064 0.0214 0.0081 0.4700 

T TE 12'< TE 125 I 12 5 I 126 I 127 XE 127 XE 128 cs 130 cs 131 CE 136 
-90. 5000 -89.032 0 -88.88 30 -87.9030 -88.4410 -89.8500 -86.8890 -sa. 0560 -86.5500 

-16.3316 -7.5692 -7.5946 -o. 7267 -0.6707 -13.7809 0.0528 -o. 5973 -11.6456 
0.0072 o. 0089 o. 0072 0~0064 0.0089 0.0090 0.0065 0.0058 0.1001 

HE3 SB 12'< SB 125 TE 12 5 TE 126 TE 127 I 127 I 128 XE 130 XE 131 LA 136 
- e1. 5840 -88.2750 -89.0320 -90.0530 -88.2950 -87.7100 -89.8800 -88.4110 -86.2700 

-2.1852 4.2464 6. 3799 10.7589 13.5939 11.42 53 11.3714 13.3783 -4.5890 
0.0051 o. 0072 o. 0064 0.0072 0.0064 0.0081 0.0063 0.0065 0.2200 

HE4 SB 123 SB 124 TE 124 TE 125 TE 126 I 126 I 127 XE 129 XE 130 LA 135 
-89.2238 -87.5840 -90. 5000 -89.0320 -90.0530 -87.9030 -88.6920 -89.8800 -86.8200 

-16.9893 -10.1911 -9.0025 -4.2836 -1.1325 -4.3212 -15.2747 -4.0531 -1.8252 -21.1125 
0.0062 0.0082 o. 0082 0.0082 0.0076 0.030 5 0.0083 0.0237 o. 0076 0.2001 

HE6 sa 121 SB 122 TE 12 2 TE 123 TE 124 I. 12 4 I 12 5 XE 127 XE 128 LA 133 
-89.5932 -88.3200 -90.2910 -89.1630 -90.5000 -87.3300 -88.8830 -88.4410 -89.8500 -85.4700 

-13.8627 -5.0588 -7.4637 -o. 7130 -0.5387 2.3586 -ll.H'59 -0.4554 -15.4007 
0.0073 0.0058 o. 0073 0.0052 0.0073 0.0065 o. 0073 0.0091 0.0362 

ll6 SN 121 SN 122 SB 12 2 SB 123 SB 124 TE 124 TE 125 1 127 I 128 BA 133 
-89.2100 -8'3.9425 -88.3200 -89.2238 -87.5840 -90.5000 -89.0320 -87.7100 -87.6720 



54 XE 124 MASS EXCESS -87.4500 +I- 0.1400 MEV 
*********** .. -------------------------------------------------------------------------------------------------------------------. . . 
INCOMING GAMMA N p 0 T HE3 HE4 ll6 ll7 Cl2 
-------------------------------------------------------------------------------------------------------------------
OUTGOING 

7.6014 3. 7490 10.0359 13.8410 10.0613 0.1948 8.3684 11.3873 
1.0098 1. 00 98 0.4238 0.1523 1.0692 1.0098 1.0098 0.1487 MASS 

GAMMA XE 124 XE 125 cs 12 5 cs 126 cs 127 BA 127 BA 128 LA 130 LA 131 NO 136 
- 86.9800 -83.9100 -84.3500 -86.3410 -82.5800 -as. 2200 -81.7300 -83.9300 UNKNOWN 

-10.5114 1.5245 3.7785 -10.5167 -0.2930 1.1159 
1. 0197 MASS 1.0098 0.4238 MASS 1.0692 1.4169 1.0098 MASS 

N XE 123 XE 124 cs 124 cs 125 cs 126 BA 126 BA 127 LA 129 LA 130 NO 135 
-85.0100 UNKNOWN -83.9100 -84.3500 UNKNOWN -82.5800 -81.1400 -81.7300 UNKNOWN 

-6.9290 o. 662 5 5.3 769 9.3650 4.5424 .,.5.9732 4.4894 7.4993 
1.0098 0.1432 1.0098 0.1402 0.4238 0.1523 1.0098 0.1416 MASS 

p I 123 I 124 XE 124 XE 125 XE 126 cs 126 cs 127 BA 129 BA 130 PR 135 
-87.8100 -e7.3300 -86.9800 -89.1540 -84.3500 -86.3410 -85.1400 -87.3310 UNKNOWN 

-14.4349 -4.7045 -8.2869 1. 3440 -1.7446 -13.8112 -1.2775 -o. 5386 
0.1456 1. 009 8 1. 0197 1.0098 1.0098 0.4238 1.oo<ia 1.0098 MASS 

0 I 122 I 123 XE 12 3 XE 124 XE 12 5 cs 125 cs 126 BA 128 BA 129 PR 134 
-86.1510 -87.8100 -85.0100 -86.9800 -83.9100 -84.3500 -85.2200 -85.1400 UNKNOWN I 

N 
N 
w 

I 

-16.4499 -8.1775 -4.2540 -16.0652 -5.7315 -2.2726 
0.1565 0.1456 MASS 1.0197 MASS 1.0098 1.0692 1.0098 MASS 

T I 121 I 122 XE 122 XE 123 XE 124 cs 124 cs 125 BA. 127 BA 128 PR 133 
-85.9500 -86.151 0 UNKNOWN -85.0100 UNKNOWN -83,.9100 -82.5800 -85.2200 UNKNOWN 

-14oOH3 -4.018'1 -8.9413 -1.4354 -0.1014 ~12.9766 -1.9519 -:1.5540 -19.7113 
0.14 71 o. 1401 0.1456 1.0098 0.1432 1.0098 0.1523 0.1432 1.0296 

FE3 TE 121 TE 122 I 122 I 123 I 124 XE 124 XE 125 cs 127 cs 128 CE 133 
-88.3050 -90.2910 -86.1510 -87.8100 -87.3300 -86.9800 -86.3410 -85.9200 -82.6700 

-0.4747 6.5017 3.3642 9.4122 12.8852 10.0666 .8.5637 11.3736 -:-7.5147 
0.1406 0.1471 o. 15 65 ·0.1456 1.0098 1.0197 0.4238 0.1523 .1.0494 

HE4 TE 120 TE 121 I 121 I 122 I 123 XE 12~ XE 124 cs 126 cs 127 CE 132 
-89. 4000 -88.3050 -85.95 00 -86.1510 -87.8100 -85.0100 -84.3500 -86.3410 -82.3600 

-17.3882 -9.7878 -7.9123 -4.1482 -7.9569 -6 •. 2309 
1.0098 0.1415 MASS 1.0098 0.1566 0.18 44 MASS · MASS . 1.0098 MASS 

HE6 TE 118 TE 119 I 119 I 120 I 121 XE 121 XE 122 cs 124 cs 125 CE 130 
-87.6600 -87.1890 UNKNOWN -84.0000 -85.9500 -82.1600 UNKNOWN UNKNQWN -83.9100 UNKNCWN 

V1 

-13.5824 -3.<1840 -7.0604 0.9975 1. 7166 -0.6571 -12.<1626 0.3489 -19.8084 + 

0.1402 0.1414 0.1414 0.1406 0.14 71 0.1565 0.1456 1.0098 1.0098 ~ 
(1) 

l16 SB 118 SB 119 TE 119 TE 120 TE 121 I 121 I 122 XE 124 XE 125 LA 130 I-' 
-87.9560 -89.4830 .,.87.1890 -89.4000 -88.3050 -85.9500 -86.1510 -86.9800 -81.7300 

N 
+ 



54 XE 126 MASS E liCESS -89.1540 +/- 0.0080 "'EV Vl 

*********** -I=" 

-----------------------------------------------~------------------------------------------~------------------------
~ 
CD 

INCOMING GAMMA N p 0 T HE3 HE4 LI6 LI7 C12 f-' 
[\) ------------------------------------------------------------------------------------------------------------------- 0'\ 

OUTGOING 
·1. 3584 4.47 60 9.9019 13.3860 10.9173 0.6018 8.4944 11.223 3 
0.0244 • o. 06 05 0.0310 1.0000 1.0000 0.0225 0.3001 0.2002 MASS 

GAMMA XE 126 XE 127 cs i.27 cs 128 cs 129 BA 129 BA 130 LA 132 LA 133 NO 138 
-88.4410 -86.3410 -85.9200 -87.5900 -85.1400 -87.3310 -83.5600 -85.4700 UNKNOWN 

-10.2454 -5. 5864 2.2515 3.6445 2. 92 59 -9.6607 0.7930 1.2419 
1.0000 o. 4001 0.0605 0.0310 1.0000 1.0000 0.0506 0.3001 MASS 

N XE 125 XE 126 cs 126 cs t 27 cs 128 BA 128 BA 129 LA 131 LA 132 NO 137 
-86.9800 -!!4. 35 00 -86.3410 -85.92 00 -85.2200 -85.1400 -83.9300 -83.5600 UNKNOWN 

-7.5600 -0.4685 5.1339 8.3570 4.4083 -6.4282 4. 5374 6.8443 -12.9430 
0.0100 0.0106 0.0244 0.0094 0.0310 1. 0000 0.0188 0.2801 1.4200 

p I 125 I 126 XE 126 XE 127 XE 128 cs 128 cs 129 BA 131 BA 132 PR 137 
-88.8830 -87.9030 -88.4410 -89.8500 -85.9200 -87.5900 -86.8920 -88.3800 -83.5000 

-14.9599 -5.3355 -8.02 09 1.1010 -1.0176 -13.9452 -0.8705 -0.4906 
0.0310 0.0100 1. 0000 0.0244 0.0605 0.0311 0.0225 0.0188 MASS 

0 I 124 I 125 XE 125 XE 126 XE 127 cs 127 cs 128 BA 130 BA 131 PR 136 
-87.3300 -88.8830 -86.9800 -88.4410 -86.3410 -85.9200 -87.3310 -86. sno UNKNOWN I 

[\) 
[\) 

-I=" 
I 

-16.2939 -8.7025 -9.3650 -3.9880 -4.8226 -15.3382 -4.8755 -1.8656 
1.0000 o. 0310 0.1402 1.0000 0.4001 0.0605 1.0000 o. 022 5 MASS 

T I 123 I 124 XE 124 XE 125 XE 126 cs 126 cs 127 BA 129 BA 130 PR 135 
-87.8100 -87.3300 -87.4500 -86.9800 -84.3500 -86.3410 -85.1400 -87.3310 UNKNOWN 

-14.9223 -5.5139 -9. 4663 -2.0664 -1.2324 -13.2196 -2 • .4069 -2.2890 -19.4553 
0.0100 o.oo94 o. 0310 0.0100 0.0106 0.0244 1.0000 0.0225 1.4200 

HE3 TE 12 3 TE 124 I 124 I 125 I 126 XE 126 XE 127 cs 129 cs 130 CE 135 
-89.1630 -c;o.5ooo -87.33 00 -88.8830 -87.9030 -88.4410 -87.5900 -86.8890 -84.6300 

-1.2877 5. 6557 3. 52 02 8.8872 12.2542 10.3326 8.4297 10.9186 -6.6388 
0.0100 0.0100 1. 0000 0.0311 0.0100 1.0000 0.0311 1.0000 0.0904 

I-'E4 TE 122 TE 123 I 123 I 124 I 125 XE 12 5 XE 126 cs 128 cs 129 CE 134 
-90.2910 -89.1630 -87.8100 -87.3300 -88.8830 -86.9BOO -85.9200 -87.5900 -84·. 9400 

-17.3522 -10~3758 -13.5132 -7.4653 -3.9927. -6.8109 -16.8774 -8.3138 -5.5039 -24.3922 
0.0158 0.0459 o. 0706 0.0410 1.0000 1. 0100 0.1403 0.4001 0.0607 1.0400 

HE6 TE 120 TE 121 I 121 I 122 I 123 XE 123 XE 124 cs 126 cs 127 CE l 32 
-89.4000 -88.3050 -85.9500 -86.1510 -87.8100 -85.0100 -87.4500 -84.3500 -86.3410 -82.3600 

-14.8274 -5.5778 -7.6484 0.1845 0.8706 -o .5o 11 -13.4876 0.1059 -19.6824 
0.0107 0.0085 o. 0457 0.0101 0.0101 1.0000 0.0311 0.0244 o. 3 001 

ll6 SB 120 SB 121 TE 121 TE 122 TE 123 I 123 I 124 XE 126 XE 127 LA 132 
-88.4150 -A9.5932 -88.3050 -90.2910 -89.1630 -87.8100 -87.3300 -88.4410 -83.5600 

- .. 



'54 XE 128 
*********** 

MASS E lCCESS -89.8500 +/- 0.0050 lolEV 

.. 
-----------------------------------------------------------------------------~------------------------------~------
INCOMING GAMMA 

OUTGO lNG 

GAMMA XE 128 

-9.4804 
0.0235 

N XE 127 
-88.4410 

-8.1547 
0.0064 

P I 127 

0 

T 

HE3 

HE4 

HE6 

Ll6 

-88.9843 

-15.0829 
0.0086 
I 126 

-87.9030 

-l'i.9169 
0.0078 
I 125 

-88.8830 

-15.7493 
0.0078 

TE 12 5 
-:- A9. 0320 

-1.7747 
0.0071 

TE 124 
-90.5000 

-17.1572 
0.0088 

TE 122 
-90.2'HO 

-15.6184 
0.0079 

SB 122 
-88.3200 

N 

6.9134 
0.0069 

XE 129 
-88.6920 

XE 128 

-1.3575 
o. 0094 
I 128 

-87.7100 

-5.'1302 
0.0064 
I 127 

-88.9843 

-e. 8255 
o. 0086 
I 126 

-87.9030 

-6.656'1 
o. 0071 

TE 126 
-'10.0530 

4. 8287 
0.0078 

TE 125 
-89.0320 

-10.2138 
0.0088 

TE 123 
-89.1630 

-6.6432 
0.0060 

SB 123 
-89.2238 

p 

5. 02 90 
1. 0000 

cs 12 9 
-87.5900 

-4. n 25 
o. 03 04 

cs 12 8 
-85. 92 00 

XE 12 8 

-7.2559 
0.0235 

XE 127 
-88.4410 

-8. 35 70 
o. 0094 

XE 126 
-89.1540 

-9.5893 
o. 0086 
I 12 6 

-87.9030 

3. 8972 
o. 0078 
I 12 5 

-88.8830 

-12. 3492 
1. 0000 
I 123 

-87.8100 

-7.4864 
o. 0079 

TE 123 
-89.1630 

0 

10.1749 
0.0216 

cs 130 
-86.8890 

2.8045 
1.0000 

cs 129 
-87.5900 

4.6889 
0.0069 

lCE 129 
-88.6920 

XE 128 

-3.2230 
0.0235 

XE 127 
-88.4410 

-2.6611 
0.0064 
I 127 

-88.9843 

a. 7642 
0.0086 
I 126 

-87.9030 

-6.9823 
0.0307 
I 124 

.,-87.3300 

-0.3025 
0.0072 

TE 124 
-90.5000 

T 

13.15 59 
0.0086 

cs 131 
-88.0560 

3.9175 
0.0216 

cs 130 
-86.8890 

7.6910 
0.0071 

XE 130 
-89.8800 

0.6560 
0.0069 

XE 129 
-88.6920 

XE 128 

-2.1214 
0.0094 
I 128 

-87 0 7100 

11.6595 
0.0064 
I 127 

-88.9843 

-3.6152 
0.0088 
I 12 5 

-88.8830 

0.0435 
0.0079 

TE 125 
-89.0320 

HE3 

11.9733 
0.0177 

BA 131 
-86.8920 

4.3409 
o. 0216 

BA 130 
-87.3310 

4.6813 
0.0216 

cs 130 
-86.8890 

-0.4646 
1.0000 

cs 129 
-87.5900 

-3.9486 
0.0304 

cs . 12 8 
-85.9200 

XE 128 

11.0976 
0.0235 

XE 127 
-88.4410 

-5.5369 
1.0000 

XE 12 5 
-86.9800 

-0.1241 
0.0079 
I 12 5 

-88.8830 

HE4 

0.95lt8 
o. 2800 

BA 132 
-88.3800 

-8.6047 
0.0177 

BA 131 
-86.8920 

-6.6582 
0.0086 

cs 131 
-88.0560 

-13.6722 
0.0216 

cs 130 
-86. 88'10 

-14.7852 
1.0000 

cs 129 
.... 87.5900 

-13.6646 
0.0069 

XE 129 
-88.6920 

XE 128 

-15.8694 
0.0103 

XE 126 
-89.1540 

-13.6107 
0.0087 
I 126 

-87.9030 

ll6 

9.3184 
0.0602 

LA 134 
-85.0800 

1.6370 
0.2001 

LA 133 
-85.4700 

4.6214 
0.0364 

8A 133 
-87.6720 

-0.5175 
0.2800 

BA 132 
-88.3800 

-3.8195 
0.0178 

BA 131 
-86.8920 

-2.6369 
0.0087 

cs 131 
-88.0560 

8.7027 
0.0216 

cs 130 
-86.8890 

-7.4398 
0.0307 

cs 128 
-85.9200 

XE 128 

LI7 

11.8773 
0.2201 

LA 135 
-86.8200 

2.0659 
0.0602 

LA 134 
-85.0800 

6.6203 
0.0393 

BA 134 
-88.8520 

-0.4066 
0.0364 

BA 133 
-87.6720 

-1.5126 
0.2800 

BA 132 
:-88.3800 

-2.6810 
0.0255 

cs 132 
-87.1930 

10.6885 
0.0087 

c s 131 
-88.0560 

-4.9509 
1.0000 

cs 129 
-87.5900 

-o. 3391 
0.0070 

XF. 129 
-M.6920 

C12 

-5.3650 
1.0000 

NO 140 
-84.4850 

-15.5614 
1~0100 

NO 139 
-82.3600 

-12.0910 
0.0542 

PR 139 
-85.0480 

-20.0559 
0.0542 

PR 138 
-82.9300 

-21.2999 
1.4200 

PR 137 
-83.5000 

-18.4613 
1.4200 

CE 137 
-86.3 200 

-5.7247 
0.4700 

CE 136 
-86.5500 

-22.5082 
0.0902 

CE 134 
-84.9400 

-18.8584 
0.0602 

LA 134 
-85.o0800 

I 

"' "' VI 
I 



54 XE 12CJ MASS EXCESS -BB.6CJ20 +I- 0.0047 MEV V1 

*********** -!'"" 

------------------------------------------------------------------------------------------------------------------- :X: 
(I) 

INCOMING GAMMA N p 0 T HE3 HE4 ll6 ll7 Cl2 1-' 

-------------~----------------------------------------------------------------------------------------~------------
[\) 

\0 
OUTGOING 

9.25CJ4 5. 4860 12.4999 13.450CJ 14.6193 1. 4047 12.2164 12.4853 -4.4200 
o. 0069 o. 021 5 0.0084 0.0254 0.2800 0.0363 0.2201 0.1001 0.0205 

GAMMA XE 129 XE 130 cs 130 cs 131 cs 132 BA 132 BA 133 LA 135 LA 136 NO 141 
-89.8800 -86.8890 -88.0560 -87.1930 -88.3800 -87.6720 -86.8200 -86.2700 -84.2720 

-6.9134 -1.8844 3.2615 6.2425 5.0599 -5.CJ587 2.4050 4. 963CJ -12.2784 
0.0069 1. 0000 0 .o 215 0.0084 0.0176 0.2800 0.0602 0.2201 1.0000 

N XE 12 8 XE 129 cs 129 cs 130 cs 131 BA 131 BA 132 LA 134 LA 135 NO 140 
-~9.8500 -87.5900 -86.8890 -88.0560 -86.8920 -88.3800 -85.0800 -86.8200 -84.4850 

-8.2110 0.5935 7.0349 7.3800 7.0063 -6.3632 6.9594 6.9063 -11.1960 
0.0093 o. 0084 o.o069 0.0062 0.0084 0.0254 0.0393 0.1001 0.0254 

p I 128 I 12() XE 129 XE 130 XE 131 cs 131 cs 132 BA 134 Btl 135 PR 140 
-87.7100 -88.5030 -89.8800 -88.4110 -88.0560 -87.1930 -88.8520 -87. CJ800 -84.7850 

-12.8436 -6.0465 -4.6889 3.0020 -0.0076 -11.3472 -0.0675 1.CJ314 -16. 779CJ 
0.0062 0.0093 o. 0069 0.0069 0. 0215 0.0084 0.0363 o. 0393 0.0542 

0 I 127 I 128 XE 12 8 XE 129 XE 130 cs 130 cs 131 · BA 133 BA 134 PR 139 
-88.9843 -87.7100 -89.85 00 -89.81100 -86.8890 -88.0560 -87.6120 -88.8520 -85.0480 I 

[\) 
[\) 
~ 
I 

-15.7~89 -6.5862 -7.9120 -0.6560 -1.1206 -14.3282 -1.1735 -1.0626 -20.7119 
0.0084 o.co62 o. 0235 0.0069 1.0000 0.0215 0.2800 0.0363 0.0542 

T I 126 I 127 XE 127 XE 128 XE 129 cs 129 cs 130 BA 132 BA 133 PR 138 
-87.9030 -88.9843 -88.4410 -89.8500 -87.5900 -86.88CJO -88.3800 -87.6720 -82.9300 

-13.5703 -7.2569 -7.3500 -2.7774 -0.1704 -ll.3186 -2.3419 -0.5560 -15.9033 
0.0069 0.0093 o. 0062 0.0093 o. 0084 0.0069 0.0255 o. 0363 0.0502 

t-!E3 TE 126 TE 127 I 127 t 128 I 129 XE 129 XE 130 cs 132 cs 133 CE 138 
-90.0530 -88.2950 -88.9843 -87.7100 -88:5o3o -89.8800 -87.1930 -88.1600 -87.7200 

-2.0848 7. 0077 4. 0752 11.0035 11.5432 13.6646 11.0277 l o. 9836 -4.7968 
0.0076 0.0069 o. 0084 0.0062 0.0093 o. 0069 0.0085 0.0255 1.4200 

HE4 TE 125 TE 126 I 12 6 I 127 I 128 XE 128 XE 129 cs 131 cs 132 CE 137 
-89.0320 -90.0530 -87.9030 -88.9843 -87.7100 -89.8500 -89.0560 -87.1CJ30 -96.3200 

-17.1272 -7.7188 -11.6712 -4.2713 -3.4373 -2.2049 -15.4244 -4.6118 -4.4939 -21.6602 
0.0086 o. 007 9 o. 03 06 0.0086 0~0093 o. 0101 0.0238 1.oooo 0.0219 1.4200 

HE6 TE 123 TE 124 I 124 I 125 I 126 XE 126 XE 127 cs 129 cs 130 CE 135 
-89.1630 -90.5000 -97.33 00 -99.9830 -87.9030 -8<}.1540 -88.4410 -87.5900 -86.8990 -84.6300 

-1~.5566 -7.1250 -4.9914 -0.6125 2.2226 0.0539 -11.3714 2.0069 -15.9604 
0.0057 0~0077 0.0070 0.0077 o. 0070 0.0085 0.0063 0.0070 0.2201 

Ll6 SB 123 sa 124 TE 124 TE 125 TE 126 I 126 I 127 XE 129 XE 130 LA 135 
-89.2239 -97.5940 -90.5000 -89.0320 -90.0530 -87.9030 -88.9843 -ac;. 8aoo -86.8200 

I 
,•...._ __.., .,-·- "" .. ,.. /'_ ... , ,-

~ 
. r' 
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54 XE 130 
•********** 

] 

~ASS EXCESS -89.8800 +/- 0.0050 MEV 

------------------------------------~------------------------------------------------------------------------------
INCOMING GAMMA 

OUTGOING 

GAMMA XE 130 

-9.2594 
0.0069 

N XE 129 
-88.6920 

-8. fHO 
0.0086 

P I 129 

D 

T 

HE3 

HE4 

HE6 

ll6 

-88.5030 

-15.3059 
o. 0094 
I 128 

-87.7100 

-15.8456 
0.0064 
1 127 

-ea. 9843 

-16.5163 
0.0094 

TE 127 
-88.2950 

-2 •. 2517 
6. 0071 

TE 126 
-90.0530 

-16.9782 
0.0081 

TE 124 
-90.5000 

-16.3844 
0.0079 

SB 124 
-87.5840 

N 

6.6024 
0.0064 

XE 131 
-88.4110 

XE 130 

-2.2075 
0.0121 
I 130 

- 86. 8900 

-6.4415 
o. 0086 
r 129 

-A8.5030 

-9.0485 
o. 0094 
I 128 

-87.7100 

-7.761<; 
0.0071 

TE 128 
-88.9780 

4. 0617 
0.0094 

TE 127 
-88.2950 

-1 o. 3748 
0.0088 

TE 125 
-89.0320 

-7.6220 
0.0095 

SB 125 
-88.2750 

p 

5.4650 
o. 0086 

cs 131 
-ee. cs6o 

-3.7734 
o. 0216 

cs 130 
-86.8890 

XE 13 o 

-1.0349 
o. 0069 

XE 12 9 
-88.6920 

-7.6910 
0.0011 

XE 12 8 
-89.8500 

-9.8123 
o. 0094 
I 12 8 

-87.7100 

3. 9685 
o. 00 64 
I 127 

-ea. 9843 

-11.3062 
o. 0088 
I 12 5 

-ea. 8830 

-7.6474 
o. 0079 

TE 125 
-89.0320 

D 

10.4489 
0.0255 

cs 132 
-87.1930 

3.2405 
0.0086 

cs 131 
-B!l.0560 

4. 3779 
0.0064 

XE 131 
-88.4110 

XE 130 

-3.0020 
0.0069 

XE 129 
-88.6920 

-3.1724 
0.0086 
I 129 

-88.5030 

8.5412 
0.0094 
r 128 

-87.7100 

-6.4393 
0.0095 
I 126 

-87.9030 

-0.7795 
0.0072 

TE 126 
-90.0530 

T 

13. 2299 
0.0363 

cs 133 
-88.1600 

4.1915 
o. 02 55 

cs 132 
-87.1930 

1. 0529 
0.0067 

XE 132 
-89.2719 

o. 3450 
0.0064 

XE 131 
-88.4110 

XE 130 

-2.9714 
o. 0121 
r 130 

-86.8900 

11. 1482 
0.0086 
I 129 

-88.5030 

-3.5440 
o. 0076 
I 127 

-88.9843 

-0.7234 
0.0095 

TE 127 
-88.2950 

HE3 

12.7233 
o. 0363 

BA 133 
-87.6720 

5.3599 
0.2800 

BA 132 
-88.3800 

4.9553 
0.02 55 

cs 132 
-87.19 30 

-0.0286 
0.0086 

cs 131 
' -88.0560 

-3.0096 
0.0216 

cs 130 
-86.88 90 

XE 130 

11.3186 
0. 0069 

XE 129 
-88.6920 

-4.1059 
0.0239 

XE 127 
-88.4410 

-0.0528 
0.0065 
I 127 

-88.9843 

HE4 

1.3968 
0.0393 

BA 134 
-88.8520 

-7.8547 
0.0363 

8A 133 
-87.6720 

-6.'5842 
0.0363 

cs 133 
-88.1600 

-13.3982 
0.0255 

cs 132 
-87.1930 

-14.3492 
0.0086 

cs 131 
-88.0560 

-13.9756 
0.0064 

XE 131 
-88.4110 

XE 130 

-1'5.2034 
o. 0081 

XE 128 
-89.8500 

-13.8336 
0.0095 
I 128v 

-87.7100 

~I6 

10.4784 
0.1001 

LA 136 
-86.2700 

2.9570 
0.2201 

LA 135 
-86.8200 

4.8994 
0.1001 

BA 135 
-87.9800 

-0.0755 
0.0393 

BA 134 
-88.8520 

-3.0695 
0.0364 

8A 133 
-87.6720 

-2.5629 
0.0364 

cs 133 
-88.1600 

8.9767 
o.o255 

cs 132 
-87.1930 

-6.5008 
0.0220 

cs 130 
-86.8890 

XE 130 

LI7 

12.5473 
1.0000 

LA 137 
-87.52 CO 

3.2259 
0.1001 

LA 136 
-86.2700 

6.1'1783 
0.0802 

BA 136 
-8c;. 14oo 

-0.1286 
0.1001 

B.A 135 
-87. 9'800 

-1.0706 
o. 0393 

BA 134 
-88.8520 

-3.1110 
o. 0393 

cs 134 
-86.7930 

10.7626 
0.0364 

cs 133 
-88.1600 

-4.5149 
0.0096 

cs 131 
-88.0560 

-0.6501 
0.0066 

XE 131 
-88.4110 

C12 

-3.8700 
0.0149 

NO 142 
-86.0100 

-13.6794 
0.0206 

NO 141 
-84.2720 

-11.0970 
0.0177 

PR 141 
-86.0720 

-18.2309 
0.0255 

PR 140 
-84.7850 

-19.7819 
0.0542 

PR 139 
-85.0480 

-11.6533 
0.0493 

CE 139 
-87.1580 

-4.5847 
0.0503 

CE 138 
-87.7200 

-20.9282 
0.4700 

CE 136 
-86.5500 

-17.6984 
0.1001 

LA 136 
-86.2700 

I 
[\) 
[\) 

--;-1· 
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5<4 XE 132 
*********** 

) 

MASS E~CESS -89.2719 +/~ 0.0044 ~EV 

{ ., 
ll d ._ ___ -·~ 

-----------------------------------------------------------------------------------------------------r:---r~-------

rNcoMtNG GAMMA N P D T HE3 HE4 LI6 Ll7 C12 

OUTGOING 

GAMMA 

N 

p 

D 

T 

H3 

HE4 

HE6 

LI6 

XE 132 

-8.9323 
0.0059 

XE 131 
-88.4110 

-9.1203 
0.0059 
I 131 

-87.4406 

-15. 5178 
o. 0118 
I 130 

-86.8900 

-15.7188 
0.0083 
I 129 

-88.5030 

-17.1802 
0.0100 

TE 129 
-87.0230 

-2.7186 
.0.0067 
TE 128 

-88.9780 

-16.8171 
0.0078 

TE 126 
-90.0530 

-17.0303 
0.1501 

SB 126 
- 86. 3300 

6.5315 
0.0363 

XE 133 
-87.7320 

XE .132 

-2.7754 
o. 0083 
I 132 

-85.7140 

-6.8958 
0.0059 
I 131 

-87.4406 

-9.2604 
o. 0118 
t 130 

-86.8900 

-e. 7948 
o. 0074 

TE 130 
-87.3370 

3.3978 
0.0100 

TE 129 
-87.0230 

-10.5037 
·0.0100 
TE 127 

-88.2950 

-8.5939 
o. 0313 

SB 127 
-86.6950 

/ 
/ 

__/ 

' 6.1771 
o. 03 63 

cs 133 
-88.16 00 

-2.8614 
o. 02 54 

cs 132 
-87.1930 

XE 132 

-6.7078 
0.0059 

XE 131 
-88.4110 

-7.0529 
o. 0067 

XE 130 
-89.8800 

-10.0242 
o. 0118 
I 130 

-86.8900 

4. 0953 
o. 0083 
I 129 

-88.5030 

-1 o. 5968 
o. 0072 
I 127 

-88.9843 

-7.7763 
o. 0092 

TE 127 
-88.2950 

10.6570 
0.0392 

cs 134 
-86.7930 

3.9526 
0.0363 

cs 133 
-88.1600 

4.3070 
0.0363 

XE 133 
-87.7320 

XE 132 

-2.6749 
0.0060 

XE 131 
-88.4110 

-3.6267 
0.0060 
I 131 

-87.4406 

8.3293 
0~0119 
I 130 

-86.8900 

-6.0242 
0.0100 
I 128 

-87.7100 

-1.2464 
0.0068 

TE 128 
-88.9780 

. 13.4481 
0.1001 

cs 135 
-87.7700 

4.3996 
o. 0392 

cs 134 
-86.7930 

6.5096 
0.0064 

XE 134 
-88o1205 

0.2741 
0.0363 

XE 133 
-87.7320 

XE 132 

-3.5393 
0.0083 
I 132 

-85.7140 

10.6939 
0.0060 
I 131 

-87.4406 

-3.4171 
0.0092 
I 129 

-88.5030 

-1.3874 
0.0101 

TE 129 
-87.0230 

13.6394 
0.1001 

BA 135 
-87.9800 

6. 4400 
0.0392 

BA 134 
-88.8520 

5.1635 
0.0392 

cs 134 
-86.7930 

0.6835 
0.0363 

cs 133 
-88.1600 

-2.0975 
0.02 54 

cs 132 .. 
-87.1930 

XE 132 

11.6457 
0.0060 

XE 131 
-88.4110 

-3.24 68 
o. 0076 

XE 129 
-88.6920 

. 0.0740 
0.0083 
I 129 

-88.5030 

2.2929 
0.0801 

BA 136 
-89.1400 

-6.'1386 
0.1001 

BA 135 
-87.9800 

-6.3661 
0.1001 

cs 135 
-87.7700 

-13.1901 
0.0392 

cs 134 
-86.7930 

-13.6371 
0.0363 

cs 133 
-88.1600 

-14.0465 
0.0363 

XE 133 
-87.7320 

XE 132 

-14.5653 
0.0078 

XE 130 
-89.8800 

-14.0455 
o. 0119 
I 130 

-86.8900 

11.5265 
0.0502 

LA 138 
-86.7100 

4. 2651 
1.0000 

LA 137 
-87.5200 

5.5475 
0.0701 

BA ·137 
-88.0200 

0.8206 
0.0801 

BA 136 
-89.1400 

-2.1534 
0.1001 

BA 135 
-87.9800 

-2.3448 
0.1001 

cs 135 
-87.7700 

9.1848 
0.0393 

cs 134 
-86.7930 

-5.5887 
.0.0257 

cs 132 
-87.1930 

XE 132 

13.0634 
0.0492 

LA 139 
-87.4280 

4.2740 
0.0502 

lA .138 
-86.7100 

6.8364 
o. 0502 

BA 138 
-88.4900 

0.5195 
o. 0701 

BA 137 
-88.0200 

-0.1745 
0.0801 

BA 136 
-89.1400 

-2.9859 
0.0801 

cs 136 
-86.3100 

10.9807 
0.1001 

c s 135 
-87.7700 

-3.8028 
0.0365 

cs 133 
~88.1600 

-0.7210 
0.0363 

XE 133 
-87.7320 

-5.4749 
0.0147 

ND 144 
-83.7970 

-13.3043 
0.0147 

ND 143 
-84.0390 

-13.4549 
0.0156 

PR 143 
-83.1060 

-18.5538 
0.0166 

PR 142 
-83.8540 

-18.1498 
0.0176 

PR 141 
-86.0720 

-18.7112 
0.0176 

CE 141 
-85.4920 

-3.5716 
0.0185 

CE 140 
-88.1250 

-19.1501 
0.0504 

CE 138. 
-87.7200 

-16.6503 
0.0502 

LA 138 
-86.7100 

I 
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54 XE 134 MASS E~CESS -88.1205 +I- o .• 0046 MEV V1 

•********** .;=-

------------------------------------------------------------------------------------------------------------------- ~ 
C1> 

INCOMING GAMMA N p 0 T HE3 HE4 LI6 LI7 C12 I-' 
w ------------------------------------------------------------------------------------------------------------------- .;=-

OUTGOING 
6.5609 6. c;3 85 l1.3254 13.6795 14.8308 2. 7943 10.3249 9. 8488 -7.1615 
0.1001 o. 10 01 0.0801 0.0702 0.0702 0.0502 0.019.6 0.0353 0.0147 

GAMMA XE 134 XE 135 cs 135 cs 136 cs 137 B~ 137 BA 138 LA 140 LA 141 NO 146 
-86.6100 -87.7700 -86.3100 -86.8500 -88.0200 -88.4900 -84.3570 -83.0620 -80.9590 

-8.4599 -2.1099 4. 7140 5.0680 7.8794 -5.7472 5.3245 3. 0724 -14.7229 
0.0363 o. 0393 0.1001 0.0801 0.0801 0.0702 0.0492 0 0 0196 0.0147 

N XE 133 XE 134 cs 134 cs 135 cs 136 e~ 136 SA 137 LA 139 LA 140 NO 145 
-87.1320 -86.7930 -87 0 7700 -86.3100 -89.1400 -88.0200 -87.4280 -84.3570 -81.4690 

-9.4795 -3.3680 4. 3364 5.%25 50 8319 -:6.1347 3.8089 2. 8048 -15.7455 
0.0602 0.0602 0.1001 0.0076 0.0801 0.0702 0.0502 ·O. 0215 0.0176 

p I 133 I 134 XE 134 XE 135 XE 136 cs 136 cs 137 BA 139 BA 140 PR 145 
-85.9300 -83. 9700 -86.6100 -86.4220 -86.3100 -86.8500 ._85.1300 -83.3070 -79.6640 

-15.5424 -7.2550 -6.23 54 o. 3035 1.4449 -12.5217 1.3220 -1.2191 -20.4484 
0.0084 0.0602 o. 03 63 0.1001 0.1001 0.0801 0.0502 0.0502 0.0157 

D I 132 I 133 XE 133 XE 134 XE 135 cs 135 cs 136 BA 138 BA 139 PR 144 
-85.7140 -85.9300 -87.7320 -86.6100 -87 0 7700 -86.3100 -88.4900 -85.1300 -80.8080 I 

N 
w 
0 
I 

-15.6298 -9.2850 -6.5096 -2.2025 -1.3461 -12.8757 -0.9620 0.3269 -19.9644 
0.0061 0.0084 o. 0064 0.0363 0.0393 0.1001 0.0702 0.0502 0.0157 

T I 131 I 132 XE 13 2 XE 133 XE 134 cs 134 cs 135 BA 137 BA l3A PR 143 
-A7.4406 -85.7140 -89.2719 -87.7320 -86.7930 -87 0 7700 -88.0200 -88.4900 -83.1060 

-17.8908 -9.7714 -10.0488 -3.9859 -4.1319 -14.0171 -2.1134 -4.4845 -21.3868 
0.0205 0.0166 o. 0084 0.0602 o. 0602 0.1001 0.0702 o. 0771 0.0186 

HE3 TE 131 TE 132 I 13 2 I 133 I 134 XE 134 XE 135 cs 137 ts 138 CE 143 
-85.1610 -e5.2090 -85.7140 -85.9300 -83.9700 

I 
-86.6100 -86.8500 -83.6600 -81.6650 

-3.2082 2.6872 4. 1843 e. 3047 10.3347 12.H81 9 •. 8532 11.2121 -5. 'H42 
0.0076 0.0205 o. 0061 0.0084 0.0602 o.o;363 0.0801 0.0702 0.0472 

HE4 TE 130 TE 131 I 131 I .1 32 I 133 X E 1;33 XE 134 cs 136 cs 137 CE 142 
-87.3370 -85.1610 -87.4406 -85.7140 -85.9300 -87 ·1j3 20 -86.3100 -86.8500 -84.6310 

I 
-16.7407 -10.6243 -9.9267 -5.6n8 -3.32A1 -2.3764 -14.0220 -4.8373 -3.0414 -11.5937 

0.0079 0.0109 o. 0093 0.0126 o. 0073 0.0073 0.0075 0.0395 0.1002 0.0190 
HE6 TE 128 TE 129 I 12 9 r 130 I 131 XE i31 XE 132 cs 134 cs 1'35 CE 140 

-88.9780 -87.0230 -88. 5030 -86.8900 -87.4406 -A8.fl10 -89. 2719 -86.7930 -87.7700 -88.1250 

-17.5089 -<;.6175 -7.8969 -1.7360 -2.0979 
I ci 0,16 30 -14.0701 -0.6916 -17'. 8519 

o. 1501 1.0000 o. 0102 0.0076 0.0206 ~-~~~2 0.0085 0.1001 0.0196 
L I.6. Sl3 12 8 SB 129 TE 129 TE 130 TE 131 r 132 XE 134 XE 135 LA 140 

-Alto 7000 -84.5200 -87.0230 -87.3370 -85.1610 -87 .;4406 -85.7140 -86.6100 -84.3570 

I 
,. _, _.·) --..._, _ ... ~. J- .-- ·--_ /._ .... r· ) Q 

j"- ......___ 
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54 XE 136 lo1ASS EXCESS -86.4220 +I- 0.0060 "1EV 

*********** 
--------------------------------------------------------------------------------------~---------------------------
INCOMING GAMMA N p 0 T HE3 HE4 Ll6 Ll7 Cl2 
-------------------------------------------------------------------------------------------------------------------
OUTGOING 

4.4594 7. 7170 10.3739 9.6580 13.6393 -0.6902 7.7864 6.8553 -8.9870 
0.1002 o. 0703 0.0772 0.3001 0.0504 0.0218 0.0603 0.0802 0.0152 

GAMMA XE 136 XE 137 cs 137 cs 138 cs 139 BA 139 BA 140 LA 142 LA 143 NO 148 
-82.8100 -86.8500 -83.6600 -81.1300 -85.1300 -83.3070 -80.1200 -78.3700 -17.4350 

-7.8834 -o. 8944 5.4925 4.1165 8.9279 -6.9387 2.6570 0.5339 -16.3154 
0.1002 o. 0802 0.0703 0.0772 0.0504 0.0504 0.0355 0.0603 0.0180 

N XE 135 XE 136 cs 136 cs 137 cs 138 SA 138 BA 139 LA 141 LA 142 NO 147 
-86.6100 -86.3100 -86.8500 -83.6600 -88.4900 -65.1300 -83.0620 -80.1200 -76.1780 

-9.9010 -6.2195 2.2349 1. 5290 4.8804 -10.1562 0.4374 -o. 8831 -18.2310 
1.0000 0.1002 0.1002 1.0200 0.0772 0.3001 0.1102 0.1102 0.2 001 

p I 135 I 136 XE 136 XE 137 XE 138 cs 138 cs 139 BA 141 BA 142 PR 147 
-83.8100 -79.4200 -82.8100 -80.2900 -83.6600 -81.1300 -80.0600 -77.92 00 -75.4800 

-15.5879 -7.6765 -5.6589 -1.7980 2.2234 -13.4732 -2.1625 -4.5906 -22.7979 
0.0603 t.oooo 0.1002 0.1002 0.0703' 0.0772 0.0219 0.1102 0.2001 

D r 134 I 135 XE 135 XE 136 XE 137 cs 137 cs 138 BA 140 BA 141 PR 146 
-83.9700 -83.8100 -86.6100 -82.8100 -86.8500 -83.6600 -83.3070 -80.0600 -76.7600 I 

"' w 
1;-' 

-15.4419 -9.3305 -5.9625 -1.6260 -0.1306 -12.0972 -2.1535 -3.1576 -21.7079 
0.0603 0.0603 o. 0076 0.1002 0.0802 0.0703 0.050.4 o. 0219 0.0180 

T r 133 I 134 XE 134 XE 135 XE 136 cs 136 cs 137 BA 139 BA 140 PR 145 
-85.9300 -83.9700 -88.12 05 -86.6100 -86.3100 -86.8500 -85.1300 -83.3070 -79.6640 

-1 o. 0943 -4.4074 -6.9834 .-16.1186 -6.1349 -9.2360 -24.2933 
MASS MASS o. 0603 1.0000 0.1002 0.1002 0.3001 1.0000 1.0000 

HE3 TE 133 TE 134 I 134 I 135 I 136 XE 136 XE 137 cs 139 cs 140 CE 145 
UNKNOWN UNKNOWN -83.9700 -83.8100 -79.4200 -82.8100 -81.1300 -77.2100 -77.0600 

-3.6377 4. 3722 8.2592 9.9132 12.6946 8.9017 7.1906 -8.3587 
0.0171 MASS o. 06 03 0.0603 1.0000 0.1002 0.0772 0.3001 0.0190 

HE4 TE 132 TE 133 I 133 I 134 I 135 XE 135 XE 136 cs 138 cs 139 CE 144 
-85.2090 UNKNOWN -85.93 00 -83.9700 -83.8100 -86.6100 -83.6600 -81.1300 -80.4880 

-16.6832 -10.7878 -9.2906 -5.1703 -3.1402 -1.3569 -13.4749 -3.6218 -2.2629 -19.3 8':12 
0.0094 o. 0213 o. 0082 0.0101 0.0604 0.0367 0.0086 0.0803 0.0704 0.0475 

HE6 TE 130 TE 131 r 131 I 132 t 133 XE 133 XE 134 cs 136 cs 137 CE 142 
-87.3370 -85.1610 -87.4406 -85.7140 -85.9300 -87.7320 -88.1205 -86.3100 -86.8500 -84.6310 

V1 

-18.5704 -8. 06 04 -2.1655 0.3509 -14.1156 -2.7931 -20.3904 -!='" 

:>< 
1.0000 MASS o. 02 09 0.0111 MASS. 0.0603 0.0603 0.1002 0.0603 ro 

ll6 SB 130 SB 131 TE 131 TE 132 TE 133 I 133 I 134 XE 136 XE 137 LA 142 1-' 

-81.9400 UNKNOWN -85.1610 -85.2090 UNKNOWN -85.9300 -83.9700 -82.8100 -80.1200 w 
0\ 



\ 

55 cs 133 MASS EXCESS -88.1600 +I- 0.0360 MEV \.11 ,. .......... \.11 

(") -------------------------------------------------------------------------------------------------------------------- Ol 

INCOMIN<: GAMMA N p D T HE3 HE4 ll6 ll7 C12 ~ ------------------------------------------------------------------------------------------------------------------- w 
OUTGOING 

6.7044 7. 9810 12.9559 15.9300 13.0413 1.7848 13.0864 14.8723 -6.8340 
0.0531 o. 05 31 0.1063 o. 0877 0.1063 1.0006 0.0608 0.0403 0.0394 

GAMMA cs 133 cs 134 BA 134 BA 135 BA 136 LA 136 LA 137 CE 139 CE 140 PM 145 
-86.7930 -88.8520 -87.9800 -89.1400 -86.2700 -87.5200 -87.1580 -88.1250 -81.3260 

-9.0384 -1.2704 5.7565 6.698 5 5. 5199 -7.5367 5.5770 5.8339 -14.8964 
0.0438 o. 05 09 0.0531 0.1063 o. 2229 0.1063 o. 0616 0.0608 0.0666 

N cs 132 cs 133 BA 133 BA 134 BA 135 LA 135 LA 136 CE 138 CE 139 PM 144 
-87.1930 -87.6720 -88.8 520 -87.9800 -86.8200 -86.2700 -87.7200 -87.1580 -81.3350 

-6.1771 0.3545 4.4799 7. 2710 7.4623 -3.8842 5.3494 6. 8863 -11.6520 
0.0363 0.0509 0.0531 0.1063 0.1063 0.0877 0.0616 o. 0608 0.0386 

p XE 132 XE 133 cs 133 cs 134 cs 135 BA 135 BA 136 lA 138 LA 139 NO 144 
-89.2719 -87.7320 -86.7930 -87.7700 -87.9800 -89.1400 -86.7100 -87.4280 -83.7970 

-12.8849 -3.9526 -6.8139 0.4470 2.4874 -10.8912 0.3125 0.3214 -17.2569 
0.0362 o. 0363 o. 0438 0.0531 0.0531 0.1063 1.0006 0.0616 0.0386 

0 XE 131 XE 132 cs 132 cs 133 cs 134 BA 134 BA 135 LA 137 LA 138 NO 143 
-88.4110 -89.2719 -87.1930 -86.7930 -88.8520 -87.c:l800 -87.5200 -86.7100 -114.0390 I 

[\) 

w 
[\) 
I 

-13~2299 -6.6275 -7.7650 -2.7810 -o. 50 66 -11.8332 -2.7515 -0.6826 -17.0999 
0.0363 0.0362 o. 0367 0.0438 0.0509 0.0531 0.1063 1.0006 0.0386 

T XE 130 XE 131 cs 131 cs 132 cs 133 BA 133 BA 134 LA 136 LA 137 NO 142 
-89.8800 -88.4110 -88.0560 -87.1930 -87.6720 -88.8520 -86.2700 -87.5200 -86.0100 

-16.2013 -7.5793 -7.3913 -0.6835 -0.4094 -13.8736 0.1371 -0.1640 -19.2373 
0.0376 0.0362 o. 0362 0.0363 0.0509 0.0531 0.0877 0.0787 0.0394 

HE3 I 130 I 131 XE 131 XE 132 XE 133 cs 133 cs 134 BA 136 BA 137 PR 142 
-86.8900 -87.4406 -88.4110 -89.2719 -87.7320 -86.7930 -89.1400 -88.0200 -83.8540 

-2.0817 4.3767 6. 5842 10.9622 13.6371 11.5396 11.4837 13.4626 -4.5127 
0.0367 o. 0376 o. 03 63 0.0362 0.0363 0.0438 0.1063 0.0877 0.0398 

HE4 I 129 I 130 XE 130 XE 131 XE 132 cs 132 cs 133 BA 135 8A 136 PR 141 
-88. 5030 -86.8900 -89.8800 -88.4110 -89.2719 -87.19 30 -87.9800 -89.1400 -86.0720 

-16.7739 -q. <;768 -8.6192 -3.9303 -0.9282 -3.9379 -15.2774 -3.c:l978 -1. <;989 -20.7102 
0.0364 o. 0371 o. 03 66 0.0365 0.0366 0.0419 0.036<; 0.0511 0.0532 0.0650 

HE6 I 127 I 128 XE 12 8 XE 129 XE 130 cs 130 cs 131 BA 133 BA 134 PR 139 
-88.9843 -87.7100 -a<;. 85 oo -88.6920 -89.8800 -86.8890 -88.0560 -87.6720 -88.8520 -85.0480 

-13.c:l534 -5.1990 -7.2494 -o .6095 -0.4084 2.5629 -11.4126 -0.5481 -15.0904 
0.0369 0.0364 o. 0369 0.0367 0.0377 0.0364 0.0362 0.0531 0.0608 

Ll6 TE 127 TE 128 I 12 8 1 129 I 130 XE 130 XE 131 cs 133 cs 134 CE 139 
-88.2950 -88.9780 -87.7100 -88.5030 -86.8900 -89.8800 -88.4110 -86.7930 -87.1580 

--· ....... 
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56 BA 130 MASS EXCESS -87.3310 +I- 0.0210 MEV 
*********** -------------------------------------------------------------------------------------------------------------------
INCOMING GAMMA N p 0 T HE3 HE4 ll6 ll7 C12 
-------------------------------------------------------------------------------------------------------------------
OUTGOING 

7. 632 4 3. 88 80 9.3649 13.0890 10.2703 0.0337 11.0763 
o. 0270 o. 0542 0.3007 0.2011 1.0202 0.0924 MASS 1.4202 MASS 

GAMMA BA 130 BA 131 LA 131 LA 132 LA 133 CE 133 CE 134 PR 136 PR 137 SM 142 
-86.8920 -83.93 00 -83.5600 -85.4700 -82.6700 -84.9400 UNKNOWN -83.5000 UNKNOWN 

- 10.2624 -6.3835 1.6635 3.1075 1.8889 -10.3077 
1.0002 1. 0002 0.0542 0.3007 1.0402 1.0202 MASS MASS MASS 

N BA 129 BA 130 LA 130 LA 131 LA 132 CE 132 CE 133 PR 135 PR 136 SM 141 
-85.1400 -81.73 00 -83.9300 -83.5600 -82;.3600 -82.HOO UNKNOWN UNKNOWN UNKNOWN 

-7.0300 0.3405 5.4079 a. 11 oo 3.8714 -6.7252 4.0984 f..8373 -13.9700 
1.0002 o. 0297 0.0270 0.2808 o. 3007 o. 2011 1.4202 0.4705 0.2011 

p cs 129 cs 130 BA 130 BA 131 BA 132 LA 132 LA 133 CE 135 CE 136 PM 141 
-87.5900 -86.8890 -86.8920 -88.3800 -83.5600 -85.4700 -84.6300 -86.5500 -80.6500 

-14.5469 -4.8055 -8. 03 79 1.3750 -1.6056 -14.4822 -,1.4385 -o. 9296' 
0.0366 1.0002 1. 0002 0.0270 0.0542 0.3007 0.0924 1. 42 02 MASS 

0 cs 128 cs 129 BA 129 BA 130 BA 131 LA 131 LA 132 CE 134 CE 135 PM 140 
-85.9200 -87.5900 -85.1400 -86.8920 -83.9300 -83.5600 -84.9400 -84.6300 UNKNOWN I 

[\J 
w 
w 

I 

-15.9399 -8.2895 -9.7720 -"4.0050 -5.6196 -15o9262 -5.5225 -2.4337 
0.0636 0.0366 1. 0002 1.0002 1.0002 0.0542 1.0202 0.0924 MASS 

T cs 127 cs 128 BA 12 8 BA 129 BA 130 LA 130 LA 131 CE 133 CE 134 PM 139 
-86.3410 -85.9200 -as. 22 oo -85.1400 -81.7300 -83.9300 -82.6700 -84.9400 UNKNOWN 

-13.8213 -4.3409 -9.0533 -1.5364 -0.4234 -12.9456 -2.7039 -2.2750 -19.9023 
0.0311 o. 0216 o. 03 66 1.0002 0.0297 0.0270 0.2011 0.0636 1.0102 

HE3 XE 127 XE 128 cs 12 8 cs 129 cs 130 BA 130 !lA 131 LA 133 LA 134 NO 139 
-88.4410 -89.8500 -85. 92 00 -87.5900 -86.8890 -86.8920 -85.4700 -85.0800 -82.3600 

-0.6017 6.7567 3. 8142 9.3002 12· 7842 10.3156 7.8927 10.6216 
0.0225 o. 0311 o. 06 36 0.0366 1.0002 1.0002 0.3Q07 o. 2011 MASS 

HE4 XE 126 XE 127 cs 12 7 cs 128 cs 129 BA 129 BA 130 LA 132 LA 133 NO 138 
-89.1540 -88.4410 -86.3410 -85.9200 -87.5900 -85.1400 -83.5600 -85.4700 UNKNOWN 

-17.4792 -9.8778 -13.7302 -7.4433 -3.6383 -7.4179 -17.2844 -9.1108 -6.0919 
0.1416 1.0002 1. 0002 0.4006 0.0637 1.0602 1.0002 1.0002 0.0544 MA.SS 

HE6 XE 124 XE 125 cs 12 5 cs 126 cs 127 BA 127 BA 128 LA 130 LA 131 NO 136 
-87.4500 -86.9800 -83.9100 -84.3500 -86.3410 -82.5800 -AS. 2200 -81.7300 -83.9300 UNKNOWN 

I 

V1 

-14.·08<;4 -4.4650 -7.1504 0.8705 1. 9115 -0.1411 -13.074f. 0.3799 0\ 

0.0366 o. 0219 1. 0002 0.0225 0.0312 0.0636 0.0366 0.0271 MASS ·~ 
L.l6 I 124 I 125 XE 12 5 XE 126 XE 1.27 cs 12'7 cs 128 BA 130 BA 131 PR 136 1-' 

-87.3300 -ea. 883 o -86.9800 -89.1540 -88.4410 -86.3410 -85.9200 -86.8920 UNKNOWN w 
0 



56 BA 132 MASS EXCESS -88.3800 +I- 0.2800 MEV V1 

•*•******** 0'\ 

--------------------------------------------------------------------------------------------~----------------------
IJ:I 
P> 

INCOMING GAMMA N p D T HE3 HE4 Ll6 Ll7 Cl2 I-' 

------------------------------------------------------------------------------------------------------------------- w 
(\) 

OUTGOING 
7.3634 4. 37 qo <;l.835<;l 13.389<;l 11.1813 0.5948 8.6384 11.5753 -6.4000 
0.2823 o. 3441 0.2864 0.3561 1.4473 0.5471 0.28.52 0.2852 0.2 803 

GAMMA 8A 132 BA 133 LA 133 LA 134 LA 135 CE 135 CE 136 PR 138 PR 139 SM 144 
-87.672 c -85.4700 -85.0800 -86.8200 -84.6300 -86.5500 -82.9300 -85.0480 -81.9800 

-9. 55<;l4 -5.6024 2.1545 3.5785 3.419<;l -9.3967 1.1370 1.3859 -16.8614 
0.2805 o. 4104 0.3441 0.2864 o. 2941 1.447.3 1.4473 0.2852 o. 2 9!'2 

N 8A 131 BA 132 LA 132 LA 133 LA 134 CE 134 CE 135 PR 137 PR 138 SM 143 
-86.8920 -~3. 5600 -85.4 700 -85.0800 -84.9400 -84.6300 -83.5000 -82.9300 -79.5900 

-7.6130 -0.4045 5.1389 8.1330 4. 3424 -6.4242 4.7394 6.9583 -12.7590 
0.2801 o. 2 811 0.2823 0.2827 0.2864 0.3561 1.4473 0.2844 0.4117 

p cs 131 cs 132 8A 132 8A 133 8A 134 LA 134 LA 135 CE 137 CE 138 PM 143 
-88.0560 -87.1930 -87.67.20 -88.8520 . -85.0800 -86.8200 -86.3200 -87.7200 -82.9100 

-14.6269 -5.3885 -7.3349 1. 10 60 -1.1146 -14.0112 -0.8775 -0.2~86 -20.3059 
0.2808 0.2801 o. 28 05 0.2823 o. 3441 0.2864 0.5471 1. 44 73 0.4104 

0 cs 130 cs 131 BA 131 P.A 132 BA 133 LA 133 LA 134 CE 136 CE 137 PM 142 
-86.8890 -88.0560 -86.8920 -87.6720 -85.4700 -85.0800 -86.5500 -86.3200 -81.2100 I 

(\) 

w 
-!="" 
I 

-15.7399 -8.3l:95 -8.71 00 -3.3020 -4.8386 -15.4352 -4.6115 -1.8726 -22.6799 
1.0385 0.2808 o. 28 08 0.2805 0.4104 0.3441 1.4473 o. 54 71 0.3441 

T cs 129 cs 130 8A 130 BA 131 BA 132 LA 132 LA 133 CE 135 CE 136 . PM 141 
-87.5900 -86.8890 -87.3310 -86.8920 -83.5600 -85.4700 -84.6300 -86.5500 -80.6500 

-14.61<;3 -5.3599 -9.1333 -2.1194 -1.1684 -13.2146 -.2.4029 -2.1340 -19.0393 
0.2800 o. 2 800 o. 28 08 0.2801 0. 2811 0.2823 0.3561 0.2973 0.2807 

HE3 XE 129 XE 130 cs 13 0 cs 131 cs 132 8A 132 BA 133 LA 135 LA 136 NO 141 
-88.6920 - 8<;. 8800 -86.8890 -88.0560 -87.1930 -87.6720 -86.8200 -86.2700 -84.2720 

.,-0.9547 5. <;587 4.0742 9.2202 12.2012 11.0186 8.3637 10.9226 -6.3197 
0.2800 0.2800 1. 03 8 5 o. 2 808 o. 2801 o. 2805 0.2864 0.3561 1.0385 

HE4 XE 12.8 XE 129 cs 12 9 cs 130 cs 131 BA 131 BA 132 LA 134 LA 135 NO 140 
-8<;.8500 -88.6<;l20 -87.5900 -86.8890 -88.0560 -86.8920 - 85~0800 -86.8200 -84.4850 

-16.8242 -9.4658 -12.3482 -6.9223 -3.4382 -5.9069 -16.2224 -8.32<;l8 -5.6009 
o. 2801 c. 281 0 0.2864 0.2916 1. 0385 1.0385 o.2808 o. 4104 0.3441 MASS 

HE6 XE 126 XE 127 cs 12 7 cs 128 cs 129 eA 129 BA 130 LA 132 LA 133 NO 138 
-89.1540 -88.4410 -86.3410 -85.9200 -87.5900 -85.1400 -87.3310 -83.5600 -85.4700 UNI<NOWN 

-14.5654 -5.4127 -6.7384 0.5175 1.1736 0.0529 -13.1546 0.1109 -19.5384 
0.2801 o. 2 800 o. 2809 0.2800 o. 2800 1. 038 5 0.2808 0.2823 0.2852 

Ll6 I 126 t 127 XE 127 XE 128 XE 129 cs 129 cs 130 BA 132 BA 133 PR 138 
-87.9030 -88.9843 -88.4410 -89.8500 -88.6920 -87.5900 -86.8890 -87.6720 -82.9300 

.. ._..,.--.·--· _ _, . ._,_,_ 
'• -- < -~-...... .. ( -· --- . .r/ 



56 BA 134' 
*********** 
INCOMING GAMMA 

OUTGOING 

G.AMMA BA 134 

-9.2514 
0.0531 

N BA 133 
-87.6720 

-7.9810 
0.0531 

p cs 133 

D 

T 

HE3 

HE4 

HE6 

ll6 

-88.1600 

-14.7949 
0.0463 

cs 132 
-87.1930 

-15.74';9 
o. 0396 

cs 131 
-88.0560 

-15.3723 
0.0392 

XE 131 
-88.4110 

-1.3967 
0.0393 

XE 130 
-89.8800 

-16.6002 
0.0395 

XE 128 
-89.8500 

-15.2304 
0.0398 
t 128 

~ 87.7100 

~ASS EXCESS -88.8520 +/- 0.0390 MEV 

N 

7.1994 
0.1073 

BA 135 
-87.9800 

BA 134 

-1.2765 
0.0552 

c s 134 
-e6.7930 

-5.7565 
0.0531 

cs 133 
-88.1600 

-8.5375 
0.0463 

cs 132 
-87.1930 

-6.4400 
0.0392 

XE 132 
-89.2719 

5.2057 
c. 0392 

XE 131 
-88.4110 

-9.6868 
o. 0395 

XE 129 
-88.6920 

-6.3660 
0.0396 
I 129 

-ea. so3o 

p 

5. 25 70 
o. 2234 

LA 13 5 
-86. 82 00 

-4.5545 
o. 0716 

LA 134 
-85.0800 

BA 134 

-7.0269 
o. 05 31 

BA 133 
-87.6720 

-8. 13 30 
o. 2827 

f.IA 132 
-88.3800 

-9. 3013 
o. 0463 

cs 132 
-87.1930 

4.0682 
o. 0396 

c s 131 
-88. 05 60 

-11.5712 
1. 0008 

cs 129 
-87. 5900 

-6.9594 
o. 03 93 

XE 12 9 
-88.6920 

0 

10.5539 
0.1073 

LA 136 
-86.2700 

3.0325 
1).2234 

LA 135 
-86.8200 

4.9749 
0.1073 

BA 135 
-87.9800 

BA 134 

-2.9940 
0.0531 

BA 133 
-87.6720 

-2.4874 
0.0531 

cs 133 
-88.1600 

9.0522 
0.0463 

cs 132 
-87.1930 

-6.4253 
0.0445 

cs 130 
-86.8890 

0.0755 
0.0393 

XE 130 
-89.8800 

T 

13.6180 
1.0008 

u 137 
-87.5200 

4. 2965 
0.1073 

LA 136 
-86.2700 

7. 9490 
o. 0890 

BA 136 
-89.1400. 

0.9420 
o. 1073 

BA 135 
-87.9800 

BA 134 

--2.0404 
0.0552 

cs 134 
-86.7930 

11.8332 
o. 0531 

cs 133 
-88.1600 

-3.4443 
0.0398 

cs 131 
-88.0560 

0.4206 
0.0392 

XE 131 
-88.4110 

HE3 

12.3993 
1. 4205 

CE 137 
-86.3200 

4.55 79 
0.4716 

CE 136 
-86.5500 

5.0604 
0.1073 

LA 136 
-86.2700 

-0.2366 
o. 2234 

LA 135 
-86.8200 

-3.7906 
0.0716 

LA 134 
-85.0800 

8A 134 

11.3266 
0.05 31 

BA 133 
-87.6720 

-4.6269 
0.0427 

BA 131 
-86.8920 

0.0469 
0.0396 

cs 131 
-88.0560 

HE4 

1.2928 
0.0634 

CE 138 
-87.7200 

-8.1787 
1.4205 

CE 137 
-86.3200 

-6.1962 
1.0008 

LA 137 
-87.5200 

-13.2932 
o. 1073 

LA 136 
-86.2700 

-14.5572 
0.2234 

LA 135 
-86. 8200 

-13.3786 
o. 1073 

BA 135 
-87.9800 

BA 134 

-15.6454 
0.2827 

BA 132 
-88.3800 

-13.3226 
0.0463 

cs 132 
-87.1930 

LI6 

10.0214 
0.0463 

PR 140 
- e4. 7850 

2.2130 
0.0666 

PR 139 
-85.0480 

5.1054 
0.0626 

CE 13Cl 
-87.1580 

-0.1795 
0.0634 

CE 138 
-87.7200 

-3.3935 
1.4205 

CE 137 
-86.3200 

-2.1749 
1.0008 

LA 137 
-87.5200 

9.0817 
0.1073 

LA 136 
-86.2700 

-7.2818 
0.0717 

LA 134 
-85.0800 

BA 134 

LI7 

12.1273 
0.0426 

p~ 141 
-86.0720 

2.7689 
o. 0463 

PR 140 
-84.7850 

6.8'H3 
o. 0430 

CE 140 
-88.1250 

0.0774 
0.0626 

CE 139 
·-87.1580 

-1.1746 
o. 0634 

CE 138 
-87.7200 

-2.1660 
o. 0634 

LA 138 
-86.7100 

11.1506 
1.0008 

LA 137 
-87.5200 

-4.7229 
0.2235 

LA 135 
-86.8200 

-0.0531 
0.1073 

BA 135. 
-87.9800 

Cl2 

-7.8060 
0.0448 

SM 146 
-81.0460 

-16.2514 
0.0425 

SM 145 
-80.6720 

-14.8150 
0.0422 
p~ 145 

-81.3260 

-20.6529 
0.0682 

PM 144 
-81.3350 

-20.8919 
o. 3124 

PM 143 
-82.9100 

-19.7443 
0.0414 

NO 143 
-84.0390 

-5.2667 
0.0414 

NO 142 
-86.0100 

-21.9652 
1.0008 

NO 140 
-84.4850 

-18.1554 
0.0463 

PR 140 
-84.7850 

I 
[\) 
w 
'{' 



56 BA 135 MASS E~CESS -87.9800 +/- 0.1000 MEV \Jl 

*********** 
0\ 

------------------------------------------------------------------------------------------------------------------- IJj 
I» 

INCOMING GAMMA N p 0 T HE3 HE4 ll6 ll7 C12 ..... w ------------------------------------------------------------------------------------------------------------------- \Jl 

OUTGOING 
9. 2314 5. 5790 12.6759 13.6800 14.6713 1. 6028 12.1804 1 o. 7813 -8.6800 
0.1281 o. 1414 1.0050 0.1118 0.1118 0.1114 0.1014 0.1013 0.1010 

GAMMA BA 135 BA 136 LA 136 LA 137 LA 138 CE 138 CE 139 PR 141 PR 142 SM 147 
-89.1400 -86.2700 -87.5200 -86.7100 .;..87.7200 -87.1580 -86.0720 -83.8540 -79.3000 

-7.1994 -1.9424 3.3545 6.4185 5.1999 -5. c;on 2.8220 4.9279 -15.0054 
0~ 1013 o. 2417 0.1414 1.0050 1. 4235 0.1118 0.1031 c. 1014 0.1024 

N BA 134 BA 135 LA 13 5 LA 136 LA 137 CE 137 CE 138 PR 140 PR 141 SM 146 
-88.8520 -86. 82 00 -86.2700 -87.5200 -86.3200 -87.1200 -84.7850 -86.0720 .;.81.0460 

-8.4760 o. 5725 7.0069 7.7010 7.18 24 -6.1342 6.9444 5.1303 -15.7510 
o. 1073 0.1414 0.1281 0.1221 1.0050 0.1118 0.1016 0.1014 0.1033 

p cs 134 cs 135 BA 135 8A 136 BA 137 LA 137 LA 138 CE 140 CE 141 PM 146 
-86.7930 -87.1700 -89.1400 -88.0200 -87.5200 -86.7100 -88 .• 1250 -85.4920 -79.5180 

-12.9559 -6.2515 -4.9749 2.9740 0.0854 -11.1112 0.1305 1.9164 -19.7899 
0.1063 0.1073 o. 1013 0.1281 0.1414 1.0050 0.1114 0.1016 0.10B 

0 cs 133 cs 134 8A 134 BA 135 BA 136 LA 136 LA 137 CE 139 CE 140 PM 145 
-88. 1600 -86.7930 -88. 85 20 -89.1400 -86.2700 -87.5200 -87.1580 -88.1250 -81.3260 I 

"' w 
0\ 
I 

-15.7369 -6.6985 -7.9690 -0.9420 -1.1786 -14.2352 -1.1215 -0.8646 -21.5949 
0.1031 0.1063 0.1063 0.1073 o. 2417 0.1414 0.1118 0.1114 0.1146 

T cs 132 cs 133 8A 133 BA 134 BA 135 LA 135 LA 136 CE 138 CE 139 PM 144 
-87.1930 -88.1600 -87.6720 -88.8520 -86.8200 -86.2700 -87.7200 -87.1580 -81.3350 

-13.6394 -7.1079 -7.4623 -2.9824 -0.1914 -11 .. 3466 -2.1129 -0.5760 -19.1143 
o. 1001 0.1063 0.1063 0.1073 0.1414 . 0.1281 0.1118 0.1114 0.1010 

HE3 XE 132 XE 133 cs 133 cs 134 cs 135 BA 135 BA 136 LA 138 LA 139 NO 144 
-89.2119 -87.7320 -88.16 00 -86.7930 -87.7100 -89.1400 -86.7100 -87.4280 -83.7970 

-1.9937 6.9386 4. 0772 10.8912 11.3382 13.37 86 11.2037 11.2126 -6.3657 
0.1001 0.1001 0.1031 0.1063 o. 1073 0.10 73 1.0050 0.11113 0.1010 

HE4 XE 131 XE 132 cs 132 cs 133 ; cs 134 BA 134 BA 135 LA 137 LA 138 NO 143 
-88.4110 -89.2719 -87.1930 -88.1600 -86.7930 -88.8520 -87.5200 -86.1100 -84.03(}0 

-16.8862 -7.6268 -11.4002 -4.3863 -3.4352 -2.2669 -15.4814 -4.6698 . -4.4009 -.21.3062 
0.1002 0.1002 0.1023 0.1003 0.1032 0. 2973 0.1064 0.2417 0.1415 0.1021 

HE6 XE 129 XE 130 cs 130 cs 131 cs 132 BA 132 BA 133 LA 135 LA 136 NO 141 
-88.6920 -89. 8800 -86.8890 -88.0560 -87.1930 -88.3800 -87.6720 -86.8200 -86.2700 -84.2720 

-13.5654 -7.1070 -4.89 94 -0.5215 2.1535 0.05 59 -11.4836 1.9189 -15.9964 
0.1003 o. 1 006 0.1001 0.1001 0.1001 0.1031 0.1063 0.1281 0.1014 

ll6 I 129 I 130 XE 130 XE 131 XE 132 cs 132 cs 133 8A 135 BA 136 PR 141 
-88.5030 -86.8900 -89. 8800 -88.4110 -89.2119 -87.1930 -88.1600 -89.1400 -86.0120 

(-



~~ 

I 
~-- ' ~-

~ _) J --.. 

56 BA 136 MASS E~CESS -89.1400 +I- o.o8oo MEV 
•••******** 
----------------------------------------------------------------------------------------------------~--------------
IN COM lNG GAMMA N p 0 T HE3 HE4 ll6 Ll7 Cl2 
-------------------------------------------------------------------------------------------------------------------
OUTGOING 

6. 9514 5. 65 90 10.7059 13.2380 12.9493 1.4097 8.8024 8. 8733 .;.9.7690 
o. 1 06 3 1.0032 0.0943 0.0938 0.09 38 o.o8 20 0.0816 0.0814 0.0812 

GAMMA BA 136 BA 137 LA 137 lA 138 LA 139 CE 139 CE 140 PR 142 PR 143 SM 148 
-88.0200 -87.5200 -86.7100 -87.4280 -87.1580 -88.1250 -83.8540 -83.1060 -79.3710 

-9. 2314 -3.6524 3.4445 4.448~ 5. 4399 -7.6287 2.9490 1.5499 -17.9114 
0.1281 o. 12 81 1.0032 0.0943 0.0943 0.0938 0.0818 0.0816 0.0812 

N BA 135 BA 136 lA 136 LA 137 LA 138 CE 138 CE 139 PR 141 PR 142 SM 147 
-87.9800 -86.2700 -87.5200 -86.7100 -87.7200 -87.1580 -86.0720 -83.8540 -79.3000 

-8.6590 -2.0475 4.7269 7. 0110 5.2123 -6.5762 3.1514 3.1093 -17.3540 
0.1281 0.1131 0.1063 0.0943 0.0943 0.0938 0.0818 0.0928 0.0812 

p cs 135 cs 136 BA 136, BA 137 BA 138, LA 138 LA nq CE 141 CE 142 PM 147 
-87.7700 -86.3100 . -88.0200 -88.4900 -86.7100 .,87.4280 -85.4920 -84.6310 -79.0750 

-15.4829 -6.4345 -7.0069 0.6940 0.1754 -13.1412 -0.0625 -1.8766 -22.7579 
0.0890 0.1281 o. 12 81 0.1063 1.00 32 0.0943 0.0820 0.0818 0.0841 

0 cs 134 cs 135 BA 135 BA 136 BA 137 LA 137 LA 138 CE 140 CE 141 PM 146 
-86.7930 -87.7700 -87.9800 -88.0200 -87.5200 ,-86.7100 -88.1250 -85.4920 -79.5180 I 

(\). 

w 
-J 

I 

-15.9299 -9.2255 -1. qft 90 -2.9740 -2.8886 -14.1452 -2.8435 -1.0576 -22.7639 
0.0877 0.0890 o. 0890 0.1281 0. 128 1 1.0032 0.0938 0.0820 0.0816 

T cs 133 c s 134 BA 134 BA 135 BA 136 LA 136 LA 137 CE 139 CE 140 PM 145 
-88.1600 . -86.7930 -88.8520 -87.9800 -86.2700 -87.5200 -87.1580 -88.1250 -81.3260 

-16.3393 -7.8794 -9.9893 -3.1654 -2.8114 -13.6266 -2.5549 -4.8070 -22.6023 
0.0877 0.0801 o. 0890 0.1281 0.1131 0.1063 0.0938 o. 0822 0.0812 

HE3 XE 133 XE 134 cs 134 cs 135 cs 136 BA 136 BA 137 LA 139 LA 140 NO 145 
-87.7320 -88.120'5 -86.7930 -87.7700 -86.3100 -88.0200 -87.4280 -84.3570 -81 .4690 

-2.2928 4.2387 3. 8842 8.3642 11.1552 11.3466 9o2337 10.7706 -7.7677 
o. 0801 0.0877 o. 0877 0.0890 0.1281 0.1281 0.0943 0.0938 0.0812 

HE4 XE 132 XE 133 cs 133 cs 134 cs 135 BA 135 BA 136 LA 138 LA 139 NO 144 
-89.2719 -87.1320 -88. 16 00 -86.7930 -87.7700 -87.9800 -86.7100 -87.4280 -83.7970 

-16.8582 -10.2558 -11.3932 ' -6.4093 -3.6283 -4.1349 -15.4614 -6.3798 -4.3109 -20.7282 
0.0803 0.0802 o. 0804 0.0839 0.0878 0.0878 0.0891 0.1281 . 1.0032 0.0813 

HE6 XE 130 , XE 131 cs 131 cs 132 cs 133 BA 133 BA 134 LA 136 LA 137 NO 142 
-89.8800 -88.4110 -88.0560 -87.1930 -88.1600 -87.6720 -88.8520 -86.2700 -87.5200 -86.0100 

-16.3384 -7.7164 -1.52 84 -0.8206 -0.5464 -0.1371 -14.0106 -0.3011 ~ -19.3744 ~ 

0.0808 0.0801 o. 0801 0.0801 0.0877 0.0877 0.0890 0.1063 \0.0816 tJ:j 
I" 

ll6 I 130 I 131 XE 131 XE 132 XE 133 cs 133 cs 134 BA 136 BA 137 PR 142 I-' 
--a 6-.-8900 -87.4406 -88.4110 -89.2719 -87.7320 -88.1600 -86.7930 -88.0200 -83.8540 w 

0' 



56 BA 137 MASS E lCCESS -88.0200 +I- 0.0700 MEV \.n 

*********** 0\ 

------------------------------------------------------------------------------------------------------------------- tJj 
Ill 

INCOMING GAMMA N p 0 T HE3 HE4 LI6 .L17 C12 I-' 

------------------------------------------------------------------------------------------------------------------- lAJ 
-J 

OUTGOING 
8.5414 5. Cl790 12.5439 11.2870 15.0363 -0.1033 9.1744 7.6953 -10.8750 
o. 0860 o. 0860 0.0854 0.0725 0.07.23 o.o12o 0.0716 o. 0716 0.0714 

GAMMA BA 137 BA 138 LA 138 lA 139 LA 140 CE 140 CE 141 PR 143 PR 144 SM .149 
- 88.4<;00 -86. 71 00 -87.4280 -84.3570 -88.1250. -85.4920 -83.1060 -80.8080 -77.1450 

-6.9514 -1.2824 3.7545 6.2865 5.9979 -5.5417 1.8510 1. 9219 -16.7204 
0.1063 1. 0024 0.0860 0.0854 0.0854 0.0723 o. 0718 o. 0716 0.0714 

N BA 136 BA 137 LA 137 LA 138 u 139 CE 139 CE 140 PR 142 PR 143 SM 148 
-89.1400 -87.52 00 -86.7100 -87.4280 -87.1580 -88.1250 -83.8540 -83.1060 -79.3710 

-8.9990 -0.3875 6.3169 4. 7710 7.0504 -8.5272 3.4104 1.2633 -18.3880 
o. 106 3 o. o9qo 0.0860 0.0860 o. 08 5.4 0.0725 0.0843 0.0723 0.0740 

p cs 13 6 cs 137 BA 137 BA 138 BA 139 LA 139 LA 140 CE. 142 CE 143 PM 148 
-86.3100 -86.8500 -88.4qoo -85.1300 -87.4280 -84.3570 -84.6310 -81.6650 -76 .• 9210 

-13. 385q -6.7745 -4. 72 6q 2. 2840 0.4854 -11.3032 -1.5755 -1.6176 -22.oaoq 
0.1221 0.1063 o. 1063 0.0860 0.0860 0.0854 0.0720 0.0843 0.0714 

0 cs 13 5 cs 136 BA 136 eA 137 BA 138 LA 138 LA nq CE 141 CE 142 PM 147 
-87.7700 -86.3100 -89.1400 -88.4900 -86.7100 -87.4280 -85.4920 -84.6310 -79.0750 I 

[\) 

lAJ 
0:> 
I 

-16.1769 -7.1285 -7.7010 -0.6940 -o. 5186 -13.8352 -0.7565 -2.5707 -23.4520 
0.0801 0. 1221 o. 12 21 0.1063 1.0024 0.0860 o. 0723 0.0720 0.0747 

T cs 134 cs 135 BA 135 BA 136 BA 137 LA 137 LA 138 CE 140 CE 141 PM 146 
-86.7930 -87.7700 -87.98 00 -89.1400 -87.5200 -86.7100 -88.1250 -85.4920 -79.5180 

-14.8308 -8.2699 -7.8923 -3.5054 -1.1514 -12.0366 -4.5059 -4.9820 -21.9923 
0.070.2 0.1221 0.1221 0.1063 0.0990 0.0860 0.0725 o.07A3 0.0714 

HE3 XE 134 XE 135 cs 135 cs 136 cs 137 8A 137 BA 138 LA 140 LA 141 NO 146 
-88.1205 -86.6100 -A7.7100 -86.3100 -86;,8500 -88.4900 -84.3570 -83.0620 -A0.9590 

-2.7127 5. 7472 3. 63 72 10.4612 10.8152 13. 62 66 11.0717 e. 8196 -8.9757 
0.0787 0.0702 o. 08 01 0.1221 0.1063 0.1063 0.0855 0.0725 0.071.4 

HE4 XE 133 XI' 134 cs 134 cs 135 cs 136 8A 136 BA 137 LA 139 LA 140 NO 145 
-87.7320 -8A.l205 -86.7930 -87.7700 -86.3100 -89.1400 -87.4280 -84.3570 -81.4690 

-17.2072 -8.2749 -11. 13 62 -4.3223 -3.8752 -1.8349 -15.2135 -4.0098 -4.0009 -21.5792 
0.0702 o. 0703 o. 07 44 0.0788 0.0802 0.0802 0. 1221 1.0025 0.0861 0.0715 

HE6 XE 131 XE 132 cs 132 cs 133 cs 134 SA 134 BA 135 LA 137 LA 138 NO l43 
-88.4110 - 8Ci.271 q -87.1930 -88.1600 -86.7930 -88.8520 -87.9800 -87.5200 -86.7100 -84.0390 

-14.6678 -8.3230 -5. 54 75 -1.2405 0.9620 -0.3A41 '-11.9136 1. 2 8A9 -19.0024 
0.0701 0.0704 o. 07 01 0.0787 0.0702 o.o8o1 0.1221 O.OA60 0~0716 

ll6 I 131 I 132 XE 132 XE 133 XE 134 cs 134 cs 135 FlA 137 B.A 138 PR 143 
-87.4406 -85.7140 -89.271<1 -87.7320 -A8.1205 -86.7930 -87.7700 -88.4900 -83.1060 



56 BA 138 MASS FXCESS -88.4900 +I- 0.0500 MEV 

*********** ------------:-----------------------------------------------------------------.---------------------------------------
IN COM lNG .GAMMA N p 0 T HE3 HE4 U6 Ll7 Cl2 
-------------------------------------------------------------------------------------------------------------------
OUTGOING 

4. 7114 6. 22 70 9.0029 9.5220 11.9333 -1.4342 6.4064 6.0813 -11.4::140 
0.0707 o. 0700 0.0535 o. 0610 o. 05 2.8 0.0686 0.052.2 0.0528 0.0517 

GAMMA BA 138 BA 139 LA 139 LA 140 LA 141 CE 141 CE 142 PR 144 PR 145 SM 150 
-85'-.noc -87.42 80 -84.3570 -83.0620 -85.4920 -84.6310 -80.8080 -7<;.6640 -77.0560 

-8.5414 -2.5624 4.0025 2.7455 6.4949 -8.6447 0.6330 -0.8461 -19.4164 
0.0860 o. 07 07 0.0700 0.0535 0.05 31 0.0528 0.0522 0.0522 0.0519 

N BA 137. BA 138 LA 13 8 LA 139 LA 140 CE 140 CE 141 PR 143 PR 144 SM 149 
-88.0200 -86. 7100 -87.4280 -84.3570 -88.1250 -85.4920 -83.1060 -80.8080 -77.1450 

-8.9290 -4.0475 2.4869 2.4780 3. 5094 -10.2922 -0.0256 -0.3837 -19.7050 
o. 0860 o. 091 8 0.0707 0.0542 0.0535 o. 0610 0.0532 0.0532 0.0519 

p cs 137 cs 138 BA 138 BA 139 BA 140 LA 140 LA 141 CE 143 Ct 144 PM 149 
-86.8500 -83.6600 -85.1300 -83.3070 -84.35 70 -83.0620 -81.6650 -80.4880 -76.0740 

-15.3159 -6.7045 -.6. 3169 -1.5460 o. 73 34 -14.8442 -2.9065 -5.0536 -24.7049 
o. 0943 0.0860 o. 0860 0.0707 0.0700 0.0535 0.0686 0.0532 0.0555 

0 cs 136 cs 137 BA 137 BA 138 BA 139 LA 139 LA 140 CE 142 CE 143 PM 148 
-86.3100 -86. 8500 -88.0200 -85.1300 -87.4280 -84.3570 -84.6310 -81.6650 -76.9210 I 

"' w 
'P 

-15.6699 -9.0585 -7.0110 -2.2840 -1.7986 -13.5872 -3.8595 -3.9016 -24.3649 
0.1118 0.0943 o. 09 43 0.0860 o. 0707 0.0700 0.0528 o. 0686 0.0519 

T cs 135 cs 136 BA 136 BA 137 BA 138 LA 138 LA 139 CE 141 CE 142 PM 147 
-87.7700 -86.3100 -89.1400 -88.0200 -86.7100 -87.4280 -85.4920 -84.6310 -79.0750 

-16.8113 -e. s2 79 -9. 82 23 -3.4354 -4.8114 -15.8666 -6.2709 -8 •. 3940 -25.2433 
0.1118 0.0504 o. 0943 0.0860 0.0918 0.0707 0.0610 o. 0781 0.0528 

HE3 XE 135 XE 136 cs 136 cs 137 cs 138 eA 138 BA 139 LA 141 LA 142 NO 147 
-86.6100 -86.4220 -86. 3100 -86.8500 -83.6600 -85.1300 -83.0620 -80.1200 -78.1780 

-2.7942 3.7667 4.1442 8.5312 10.8852 12.0366 7. 53.07 7.0546 -9.9557 
0.0502 o. 111 8 o. 1118 0.0943 0.0860 0.0860 0.0535 0.0610 0.0519 

HE4 XE 134 XE 135 cs 135 cs 136 cs 137. BA 137 BA 138 . LA 140 LA 141 NO 146 
-88.1205 -86.6100 -87.7700 -86.3100 -86.8500 -88.0200 -84.3570 -83.0620 -80.9590 

-16.8163 -10.2848 -1 o. 63 92 -6.1593 -3.3682 -3.1769 -14.5234 -5.2898 -3.7529 -22.2912 
0.0504 0.0617 o. 0617 0.0635 0.1119 0.1119 0.0944 0.0708 0.0701 0.0521 

HE6 XE 132 XE 133 cs i33 cs 134 cs 135 BA 13 5 BA 136 LA 138 LA. 139 NO 144 
-89.2719 -87.7320 -88.1600 -86.7930 -87.7700 -87.9800 -89.1400 -86.7100 -87.4280 -83.7970 

Vl 

-16.8644 -8.5770 -7.5574 -1.3220 -1.0184 0.1229 -13.8436 -2.5411 -21.7704 ffi 

o. o5'o5 0.0781 o. 0616 0.0502 0.1118 0.1118 0.0943 0.0707 0.0522 IJ:I 
P> 

L 16 I 132 I 133 XE 133 XE 134 XE 135 cs 135 cs 136 BA 138 BA 139 PR 144 1-' 
-85.7140 -85.9300 -87.7320 -88.1205 -86.6100 -87.7700 -86.3100 -85.1300 -80.8080 w 

ex 



57 LA 138 MASS EXCESS -86.7100 •1- 0.0500 MEV VI ,. .......... --..:] 

------------------------------------------------------------------------------------------------------------------- 1:-1 

"' INCOMING GAMMA N p 0 T HE3 HH ll6 lt7 C12 I-' 

---------------------------------------------------------------------------------------------~---------------------
w 
(X) 

OUTGOING 
e.781H 7.7370 14.5509 13.7319 14.2933 -0.4312 11.1754 9.6663 -11.9030 
0.0700 o. 07 00 0.0531 0.0528 0.0528 0.0525 0.0519 0.0519 0.0546 

GAMMA LA 138 LA 139 CE 139 CE 140 CE 141 PR 141 PR 142 ND 144 NO 145 EU 150 
-87.4280 -87.1580 -88.1250 -85.4920 -86.0720 -83.8540 -83.7970 -81.4690 -74.8070 

-7.2614 o. 22 76 5.5125 e. 2935 4.9349 -6.2847 3.3460 3.9229 -18.3'H4 
1.0012 o. 0707 0.0700 0.0531 o. 0559 0.0528 0.0519 0.0519 1. 0012 

N LA 137 LA 138 CE 138 CE 139 CE 140 PR 140 PR 141 NO 143 NO 144 EU 149 
-87.5200 -87.7200 -87.1580 -88.1250 -84.7850 -86.0720 -84.0390 -83.7970 -76.3900 

-5.9790 2. 5l:2 5 6.5649 5. 3080 9.0574 -6.0822 3.1954 1. 7163 -16.8540 
0.0860 o. 0707 0.0700 0.0535 0.05 31 o. 0528 0.0522 0.0522 0.0519 

p BA 137 BA 138 LA 138 LA 139 LA 140 CE 140 CE 141 PR 143 PR 144 SM 149 
-88. 0200 - e8.4900 -87.4280 -84.3570 -88.1250 -85.4920 -83.1060 -80.8080 -77.1450 

-10.7059 -3.7545 -5.0369 2. 5320 2.2434 -9.2962 -1.9035 . -1.8326 -20.4749 
0.0943 0.0860 1. 0012 0.0700 0.0700 0.0531 0.0525 0.0522 0.0519 

D BA 136 BA 137 LA 137 LA 138 LA 139 CE 139 CE 140 PR 142 PR 143 SM 148 
-89.1400 -88.0200 -87.5200 -87.4280 -87.1580 ..-88.1250 -83.8540 -83.1060 -79.3 710 I 

[\) 

-!='" 
0 
I 

-13.6799 -4.4485 -8.1010 -1.0040 0.9914 -12.0772 -1.4995 -2.8986 -22.3599 
o. 1118 0.0943 o. 1118 1.0012 0.0707 0.0700 0.0528 0.0525 0.0519 

T BA 135 8A 136 LA 136 LA 137 LA 138 CE 138. CE 139 PR 141 PR 142 SM 147 
-87.9800 -89.1400 -86.2700 -87.5200 -87.7200 -87.1580 -86.0120 -83.8540 -79.3000 

-13.8713 -7.2599 -5.2123 -0.4854 1.7986 -11.7886 -2.0609 - 2,.1 03 0 -22.5663 
0.1118 0.0943 o. 09 43 0.0860 0.0707 o. 0700 0.0528 O.C686 0.0519 

HE3 cs 135 cs 136 BA 136 BA 137 8A 138 LA 138 LA 13'1 CE 141 CE 142 PM 147 
-87.7700 -86.3100 -89.1400 -88.0200. -88.4900 -87.4280 -85.4920 -84.6310 -79.0750 

-2.3417 t:. 7067 6.13 42 13.1412 13.8352 13.3166 13.0787 11.2646 -9.6167 
0.0634 o. 111 8 o. 1118 . 0.0943 0.0860 1. 0012 0.0532 0.0528 0.0564 

HE4 cs 134 cs 135 BA 135 BA 136 BA 137 LA 137 LA 138 CE 140 CE 141 PM 146 
-86.7930 -87.7700 -87.9800 -89.1400 -88.0200 -87.5200 -88.1250 -85.4920 -79.5180 

-17.1152 -e.0768 -9.34 72 -2.3203 -1.3783 -2.55 69 -15.6134 ' -2.4998 -2.2429 -22.9732 
0.0560 o. 061 7 o. 0617 0.0635 0.1119 o. 2256 0.1119 0.0708 0.0701 0.0752 

HE6 cs 132 cs 133 BA 133 eA 134 BA 135 LA 135 LA 136 CE 138 CE 139 PM 144 
-87.1910 -ea. 1600 -87.6720 -88.8520 -87.9800 -86.8200 -86.2700 -87.7200 -87.1580 -81.3350 

-11.5265 -4.9950 -5.3494 -0.8695 1.9216 2.1129 -9.2336 1-.5369 -17.0014 
0.0502 o. 0616 o. 0616 0.0634 0.1118 0.1118 0.0943 0.0700 0.0519 

Ll6 XE 132 XE 133 cs 133 cs 134 cs 135 I! A 135 SA 136 LA 138 LA 139 NO 144 
-89.2719 -87.7320 -88. H>OO -86.7930 -A7. 7700 -87.9800 -89.1400 -87.4280 -83.7970 

(/ 

- -- ) 





58 CE 136 MASS EXCESS -86.5500 +I- 0.4700 I"EV VI 

•********** ()) 

---------------------------------------------------------------------------------------------------------------· Q 
(I) 

INCOMING GAMMA N p 0 T HE3 HE4 ll6 ll7 Cl' I-' 

---------------------------------------------------------------------------------------------------------------# --- w 
0\ 

OUTGOING 
7.8414 4. 23 90 9.5159 13.4480 10.7413 0.35<;l7 8.7484 11.2673 -10.2630 
1.4CJ58 t.4CJ58 0.4731 o. 4731 1. 11 40 1.1049 0.5576 0.5630 0.4703 

GAMMA CE 136 CE 137 PR 13 7 PR 138 PR 139 NO 139 NO 140 PM 142 PM 143 GO 148 
-86.3200 -83.5000 -A2.9300 -85.0480 -8 2.3600 -84.4850 -81.2100 -82.CJ1.00 -76.2870 

-9.9CH4 2.0145 3.2585 -9. iB67 0.1170 1.4959 -19.3214 
1. 4958 MASS 1.4958 0.4731 MASS 1. 1140 o .• 5108 0.5576 1.1504 

N ·cE 135 CE 136 PR 136 PR 137 PR 138 NO 138 NO. 139 PM 141 PM 142 GO 147 
-84.6300 UNKNOWN -83.5000 -82.9300 UNKNOWN -82.3600 -80.6500 -81.2).00 -75.3000 

-7.0190 0.5025 5.6169 8.8310 4. 02 24 -6 • .3662 4.5214 7.C783 -16.3390 
0.5189 0.4805 1.4958 0.4727 0.4131 o. 4731 0.4704 0.4702 0.5630 

p LA 135 .LA 136 CE 136 CE 137 CE 138 PR 138 PR 139 NO 141 NO 142 EU 147 
-86.8200 -86.2700 -86.3200 -87.7200 -82.9300 -85.0480 -84.2720 -86.0100 -77.5000 

-14.6059 -4. 7<;45 -7.7669 1.5840 .-1.2546 -14.3312 -1.1125 -0.5066 -22.5019 
o. 4738 o.st8CJ 1.4958 1.4958 1. 49 58 o. 4731 1.1049 0.4704 0.4712 

0 LA 134 LA 135 CE 135 CE 136 CE 137 PR 137 PR 138 ND 140 NO 141. EU 146 
-85.0800 -86.8200 -84.63 00 -86.3200 -83.5000 -82.9300 -84.4850 -84.2720 -77.1840 I 

[\) 

+ 
~ [\) 

I 

-16.0299 -8.3485 -9.2710 -3.7340 -15.5752 -5.0515 -2.1076 -23.6199 
0.5108 o. 4 73 8 o. 47 85 1.4958 MASS 1.4958 1. 1140 1.1049 0.4727 

T LA 133 LA 134 CE 134 CE 135 CE 136 PR 136 PR 137 NO 139 NO 140 EU 145 
-85.4700 -85.0800 -84 .. 9400 -84.6300 UNKNOWN -83.5000 -82.3600 -84.4850 -77.8800 

-13.8093 -4.5579 -9. 1123 -1.5254 -0.2614 -12.7366 -2.344CJ -1.7890 -20.809:3 
0.4714 o. 4 71 6 0.4738 0.5189 0.4805 1.4958 0.4731 0.4707 0.4703 

HE3 8A l33 BA 134 LA 134 LA 135 LA 136 CE 136 CE 137 PR 139 PR 140 SM 145 
-87.6720 -ea. 852 o -85.08 00 -86.8200 -an. 2100 -86.3200 -85.0480 -84.7850 -80.6720 

-o. 5947 6.7687 .3. 7842 .CJ.2412 12.7952 10.5866 8.0437 10.9806 -6.994.8 
0.5471 0.4714 o. 51 08 0.4738 0.5189 1. 495 8 0.4731 .o. 4 731. 0.4702 

HE4 8A 132 BA 133 LA 133 LA 134 LA l35 CE 135 CE 136 PR 138 PR 139 SM 144 
-88.3800 -87.6720 -85.4700 -85.0800 -86.8200 -84.6300 -82.9300 -85.0480 -81.9800 

-16.8172 -9.1848 -12.9292 -7.4523 -3.7282 -6.5469 -16.7835 -5.7409 
0.4705 c. 4 703 o. 47 27 0.5576 0.5108 1.12 31 0.4786 MASS 1. 495 8 MASS 

HE6 BA 130 BA 131 LA 131 LA 132 LA 133 CE 133 CE 134 PR 136 PR .137 SM 142 
-87.3310 -86. 8CJ20 -83. 93.00 -83.5600 -85.4700 -82.6700 -84.9400 UNKNOWN -83.5000 UNKI\JOWN 

-13.7494 -4.5110 -6.4574 0.8775 1.9836 -0.2371' -1;.l33l: 0.5889 -19.4284 
0.4705 0.4701 o. 47 03 0.5471 0.4714 0.5108 0.4738 1.495'! 0.5576 

L l6 cs 130 cs 131 BA 131 BA 132 BA 133 LA 133 LA 134 CE 136 CE 1.37 PM 142 
-86.8890 -88.0560 -86.8920 -88.3 BOO -87.6720 -85.4700 -85.0800 -86.3200 -81.2100 



58 CE 138 !.1ASS EXCESS -87.7200 +I- 0.0500 MEV 
*********** 
-----------------------------------~--------~----------------------~----------------------------------------------
IN COM lNG GAMMA N p 0 T HE3 HE4 Lt6 LY7 Cl.2 
-------------------------------------------------------------------------------------------------------------------
OUHOING 

7.5094 4. 61 70 10.2009 13.301CJ 11.48 33 o. 7148 7.7034 8. 5133 -n .CJozo 
0.0700 n. 0136 0.0559 0.0528 0.0.539 0.0.51CJ o.o75l 0.0525- 0.0546 

GAMMA CE 138 CE 139 PR 13CJ PR 140 PR 141 NO 141 NO 142 PM 144 PM 145 GO 150 
-87.1580. -85.0480 -84.7850 -86.0720 -84.2720 -86.0100 -81.3350 -81.3260 -75.8180 

-9.4714 -5.5724 2.3925 3.9435 3. 6249 -9.0947 1.2070 (1.4509 -20.6214 
1.4209 o. 0736 0.0736 o. 0559 1.0012 0.0539 0.3140 0.0751 0.1581 

N CE 137 CE 138 PR 138 PR 139 PR 140 NO 140 NO 141 PM 143 PM 144 GO 149 
-86.3200 -82.9300 -85.0480 -84.7850 -84.48 50. -84.2720 -82.9100 -81.3350 -75.1700 

-7.4890 -C.2275 5.·2849 8.0660 4. 7073 -6.!:122 3.1184 3.6953 -18.6190 
1. 0012 0.0707 0.0700 0.0531 o. 0559 o. 05 28 0.0519 0.051.9 1.0012 

p LA 137 LA 138 CE 138 CE 139 CE 140 PR 140 PR 141 NO 143 NO 144 EU 149 
-87.5200 -86.7100 -87.1580 -88.1250 -84.7850 -86.0720 -84.039() -83.7970 -76.3 900 

-14.5859 -5.2645 -7.2469 1.2520 -O.,H66 -13.6462 -0.7575 -l.90CJ6 -24.5759 
0.1118 1. 0012 1. 4209 0.0700 0.0736 0.0559 0.0519 0.0519 0.0707 

0 LA 136 LA 137 CE 137 CE 138 CE 139 PR 139 PR 140 NO 142 NO 143 EU 148 
-86.2700 -87. 5200 -86.3200 -87.1580 -85.0480 -84.7850 -86.0100 -84.0390 -76.2800 I 

"" +o-
w 

I 

-1!:.8499 -8.3285 -8.8310 -'1.2140 -:4.8086 -15.1972 -4.30CJ5 -1.7526 -25.1699 
0.2256 o. 111 8 o. 47 27 1.4209 0.0736 0.0736 0.0539 0.0519 0.3140 

T LA 135 LA 136 CE 136 CE 137 CE 138 PR 138 PR 139 NO 141 Nf) 142 EU 147 
:-86.8200 -86.2700 -86. 55 00 -86.3200 -82.9300 -85.0480 -84.2720 -86. Ol 00 -77.5000 

-14.6713 -5.4399 -9.0923 -1.9954 -o. 9914 -13.0686 -2.4909 -3.8900 -23.3513 
o. 1118 o. 0943 0.1118 1.0012 o. 0707 0.0700 0;,0528 0.0525 0.0519 

HE3 BA 135 BA 136 LA 13 6 LA 137 LA 138 CE 138 CE 139 PR 141 PR 142 SM 147 
-87.9800 -89.1400 -86.2700 -87.5200 -86.·7100 -87.1580 -86.0720 -83.8540 -79.3000 

-1.2927 5. 906 7 3. 9642 9.261.2 12.3252 11.10 66 8.7287 10 •. 8345 -9.0988 
0.0634 o. 111 8 o. 22 56 0.1118 1.0012 1.4209 0.0559 0.0528 0.0546 

HE4 BA 134 BA 135 LA 13 5 LA 136 LA 137 CE 137 CE 138 PR 140 PR. 141 SM l46 
- 88. 8520 -87.9800 -86. 82 00 -86.2700 -87.5200 -86.3200 -84.7850 -86.0720 -81.0460 

-16.9382 -CJ. 5748 -12.5592 -7.1023 -3.5483 -5.7569 -16.3434 -8.2998 -c;. 3629 -23.3382 
0.2845 O. C61 7 o. 2062 0.0782 0.2256 1. 4209 0.4727 0.0737 0.0737 0.0521 

HE6 BA 132 BA 133 LA 13 3 LA 134 LA 135 CE . 135 CE 136 PR 138 PR 139 SM 144 
-88.3800 -87.6720 -85.47 00 -85.0800 -86.8200 -84.6300 -86.5500 -82.9300 -85.0480 -81.9800 

\Jl 

-14.6154 -5.5770 -6.8474 0.1795 1. 1215 -0.05 71 -1'3.1136 0.2569 -20.4734 co 

0.0559 o. 0616 o. 0616 0.0634 0.1118 .0.2256 0.1118 C.0700 0.0751 0 
Cll 

ll6 cs 132 cs 133 BA 133 BA 134 BA 135 LA 135 LA 136 CE 138 CE 139 PM 144 1-' 

-87.1930 -88.1600 -87.6720 -88.8520 -87.9800 -86.8200 -86.2700 -87.1580 -81.3350 
w 
co 



58 CE 140 MASS E JCCE SS -:-88.1250 +I- 0.0180 MEV \.11 

"********** 
():) 

() ------------------------------------------------------------------------------------------------------------------- (1) 

INCOMING GAMMA N p 0 T HE3 HE4 Ll6 ll7 C1 2 ~ ------------------------------------------------------------------------------------------------------------------- 0 

OUTGOING 
5.4384 '5. 23 60 8.8649 9.9310 10.8453 -1.9032 5.4814 5.8573 -13.4150 
c.0248 0.0248 0.0241 0.0234 o. 02 28 0.0228 0.0316 o. 022 8 0.0234 

GAMMA CE 140 CE 141 PR 141 PR 142 PR 143 NO 143 NO 144 PM 146 PM 147 GO 152 
-85.4920 -86.0720 -83.8540 -83.1060 -84.0390 -83.7970 -79.5180 -7<;.0750 -74.1100 

-9.0384 -4. 12 2,4 3.0115 2. 6075 4.7449 -9.7327 -0.7820 -1.7111 -21.9264 
0.05~2 0.0308 0.0248 0.0241 o. 02 28 0.0228 0.0241 o. 0316 1.0002 

N CE 139 CE 140 PR 140 PR 141 PR 142 ND 142 NO 143 PM 145 PM 146 GD 151 
-87.1580 -84.78 50 -86.0720 -83.8540 -86.0100 -84.03'10 -81.3260 -7'1.5180 -74.2700 

-7.'1860 -2 •. <;855 3.213'1 4.1670 3. 3714 -'1.8832 0.1434 0.4523 -20.7440 
0.0522 0.0262 0.0248 0.0503 0.0241 0.0234 0.0228 o. 022 8 0.0269 

p LA 13'1 LA 140 CE 140 CE 141 CE 142 PR 142 PR 143 NO 145 NO 146 EU 151 
..:.a1. 4280 -84.3570 -85.4920 -84.6310 -83.8540 -83.1060 -81.4690 -80.9590 -74.6700 

-14.5509 -5.7615 -6. 8139 -0.8190 -0.2576 -14.<;822 -3.3755 -4.8846 -26.4539 
0.0531 0.0522 o. 0522 0.0248 0.0248 0.0241 0.0228 0.0228 0.0284 

0 LA 138 LA 139 CE 13 9 CE 140 CE 141 PR 141 PR 142 NO 144 NO 145 EU 150 
-86.7100 -87.4280 -87.1580 -85.4920 -86.0720 -83.8540 -83.7970 -81.4690 -74.8070 I 

t\) 

-!"' 
-!"' 
I 

-15.5549 -8.2935 -8.0660 -2.7810 -3.3586 -14.'5782 -4 •. 9475 -4.3706 -26.6849 
1.0002 0.0531 o. 05 31 0.0522 0.0308 0.0248 0.0228 0.0228 1.0002 

T LA 137 LA 138 CE 13 8 CE 139 CE 140 PR 140 PR 141 NO 143 NO 144 EU 149 
-87.5200 -86.7100 -87.1200 -87.1580 -84.78 50 -86.0720 -84.0390 -83.7970 -76.3900 

-15.0363 -'6.4949 -9.0573 -2.4924 -3.7494 -15.1396 -5.8619 -7.3410 -25.9113 
0.0723 o. 0531 o. 0531 < 0.0522 0.0262 0.0248 0.0235 0.0235 0.0228 

HE3 BA 137 BA 138 LA 138 LA 139 LA 140 CE 140 CE 141 PR 143 PR 144 SM 149 
-88. 0200 -88.4900 -86.7100 -87.4280 -84.3570 -85.4920 -83.1060 -80.8080 -77.1450 

-1.4097 5. 5417 4. 25 92 9.2962 11.8282 11.5396 7.3927 7.4636 -11.1787 
0.0820 o. 0123 1.0002 0.0531 0.05 22 0.0522 0.0241 o. 0235 0.0228 

HE4 I BA 136 BA 137 LA 137 LA 138 LA 139 CE 139 CE 140 PR 142 PR 143 SM 148 
-89.1400 -88.0200 -87.52 00 -86.7100 -87.4280 -87.1580 -83.8540 -83.1060 -79.3710 

-'16.8712 -9.6718 -11.6142 -6.3173 -3.2532 -4.4119 -15.5784 -6.8498 -4.7439 -24.6772 
0.0431 o. 101 7 o. 22 08 0.1017 1.0002 1. 4201 0. 05 3 3 0.0311 0.0251 0.0287 

HE6 BA 134 BA 135 LA 135 LA 136 LA 137 CE 137 CE 138 PR 140 PR 141 SM 146 
-88.8520 -87.9800 -86. 82 00 -86.2700 -87.5200 -86.3200 -87.7200 -84.7850 -86.0720 -81.0460 

-15.4204 -6.3720 -6. 9ft44 0.0625 0.7566 o. 2379 -13.0786 -1.8141 -22.6954 
0.0430 o. 1016 0.1016 0.0820 o. 0723 1.0002 0.0532 0.0248 0.0316 

Ll6 cs 134 cs 135 BA 13 5 eA 136 BA 137 LA 137 LA 138 CE 140 CE 141 PM 146 
-86.7930 -87.7700 -87.9800 -89.1400 -88.0200 -87.5200 -86.7100 -85.4920 -79.5180 



.. (L 

. 58 CE 142 ~ASS EXCESS -84.6310 +I- 0.0470 MEV 
*********** -------------------------------------------------------------------------------------------------------------------
IN COM lNG GAMMA N p 0 T HE3 HE4 ll6 Ll7 C12 
-------------------------------------------------------------------------------------------------------------------
OUTGOING 

5.1054 5.7640 9.3129 9.9830 11.7693 -1.2472 6.3784 6.3503 -10.9780 
0.0503 o. 0493 0.0493 0.0500 0.0490 0.0490 0.0528 0.04<)1 0.0503 

GAMMA CE 142 CE .143 PR 143 PR 144 PR 145 NO 145 NO 146 PM 148 PM 149 GO 154 
-Pl. 6650 -83.1060 -80.8080 -79.6640 -81.4690 -80.9590 -76.9210 -76. (740 -73.6530 

-7.2104 -1.55 94 3.5395 3.0555 6.0259 -8.8087 0.4610 -0.8741 -19.5844 
0.0500 o. 0496 0.0493 0.0493 0.0490 0.0490 0.0491 o. 0528 0.0500 

N CE 141 CE 142 PR 142 PR 143 PR 144 NO 144 NO 145 PM 141 PM 148 GO 153 
-85.4920 -83.8540 -83.1060 -80. ROBO -83.7970 -81.4690 -79.0750 -76.9210 -73.1180 

-8.8580 -3.7285 2.8809 3.5180 3.8194 -9.8312 o. 3464 0.4223 -18.5590 
0.0586 0.0762 0.0503 o. 0503 o. 0493 0.0500 0.0500 0.0491 0.0496 

p LA 141 LA 142 CE 142 CE 143 CE 144 PR 144 PR 145 NO 147 NO 148 EU 153 
-83.0620 -80.1200 -81.6650 -80.4880 -80.8080 -79.6640 -78.1780 -77.4350 -73.3610 

-13.4099 -6.6335 -4.9859 -1.1520 o. 2704 -14.5342 -2.7195 -4.6816 -24.8779 
0.0507 o. 05 86 0.05 00 0.0503 0.0493 0.0493 0.0491 c. 0500 0.0490 

0 LA 140 LA 141 CE 141 CE 142 CE 143 PR 143 PR 144 NO 146 NO 147 EU 152 
-84.3570 -83.0620 -85.4920 -81.6650 -83.1060 -80.8080 -80.<)590 -78.1780 -72.8890 I 

[\) 

+o-
\.n 

I 

-12.1529 -7.1525 -4.16 70 -1}.9530 -o. 7956 ..:.14.0502 -4.0235 -3.7146 -24.9109 
0.0679 0.0507 o. 05 03 0.0500 0.0496 0.0493 0.0491 0.0491 0.0511 

T LA 139 LA 140 CE 140 CE 141 CE~ 142 PR 142 PR 143 NO 145 NO 146 EU 151 
-87.4280 -84.3570 -88. 12 50 -85.4920 -83.8540 -83.1060 -81.4690 -80.9590 -74.6700 

-14. 4323 -8.1839 -7.9163 -3.3644 -4.4924 -15.4726 -5.8099 -7.8950 -24.9683 
0.0686 o. 0515 o. 05 07 0.0586 0.0762 0.0503 0.0500 0.2055 0.0511 

HE3 BA 139 BA 140 LA 140 LA 141 LA 142 CE 142 CE 143 PR 145 PR 146 SM 151 
-85.1300 -83.3070 -84.35 70 -83.0620 -80.1200 -81.6650 -79.6640 -76.7600 -74.5940 

1.4343 6.1457 7.6612 10.4372 1 o. 95 62 13.36 76 7.8407. 7.5156 -9.9997 
0.0686 0.0686 o. 06 79 0.0507 0.0586 0.0500 0.0493 0.0500 0.0488 

HE4 BA 138 BA 139 LA 139 LA 140 lll 141 CE 141 CE 142 PR 144 PR 145 SM 150 
- 1!8. 4900 -85.1300 -87.4280 -84.3570 -83.0620 -85.4920 -80.8080 -79.6640 -77.0560 

-13.0892 -6.1378 -7.4202 -2.3833 0.1488 -0.1399 -11.6794 -4.2868 -4.2159 -22.8582 
0.0929 0.0844 1. 0011 0.0687 o. 0680 0.0680 0.0505 0.0498 0.0495 0.0492 

HE6 BA 136 BA 137 LA 137 LA 138 LA 139 CE 139 CE 140 PR 142 PR 143 SM 148 
-119.1400 -88.0200 -87.52 00 -86.7100 -87.4280 . -87.1580 -88.1250 -83.8540 -83.1060 -79.3 710 

\.n 

-12.4094 -3.7980 -3.4104 2.9065 1.3606 3.6399 -11.9376 -:?.1471 -21.7984 co 

o. 0928 0.0843 o. 0843 0.0686 0.0686 0.0679 0.0507 0.0504 0.0528 0 
(1) 

ll6 cs 136 cs 137 BA 137 BA 138 BA 139 LA 139 LA 140 CE 142 CE 143 PM 148 ~ 
-86.3100 - 8.6. 8500 -88.02 00 -88.4900 -85.1300 -87.4280 -84.3570 -81.6650 -76.9210 [\) 



5<; PR 141 MASS EXCESS -86.0720 +I- 0.0170 MEV \.n 

**,.******** \0 
.. "d ------------------------------------------------------------------------------------------------------------------- >-; 

INCOMING GAM~A N p 0 T HE3 HE4 ll6 lt7 C12 ~ ------------------------------------------------------------------------------------------------------------------- I-' 
OUTGOlNG 

5.8534 7. 2270 11.1029 12.6750 10. 1943 -2.3212 7.3164 e.2063 -14.8020 
0.0233 o. 02 20 0.0220 0.0220 o. 05 85 0.0233 0.0221 0.0221 1.0001 

GAMMA PR 141 PR 142 NO 142 NO 143 NO 144 PM 144 PM . 145 SM 147 SM 148 TB 153 
-83.8540 -86. Ol 00 -84.0390 -83.7970 -81.3350 -.81.3260 -79.3000 -79.:H10 -71.2700 

-9.3584 -2. 5824 ·5 .0025 4. 84.55 3.6979 -10.3837 0.9910 ().0639 -23.6134 
0.0302 o. 02 62 0.0220 0.0220 o. 310 5 0.0585 0.0278 0.0221 0.1510 

N PR 140 PR 141 NO 141 NO 142 NO 143 PM 143 PM 144 SM 146 SM 147 TB 152 
- 84.7850 -84.2720 -86.0100 -84.0390 -82.91.00 -81.3350 -81.0460 -79.3000 -70.5300 

.-5.231::0 c. 2 02 5 3.6289 4. 6950 5.6094 -7.1392 0.2454 0.6213 -18.6510 
0.0248 0.0240 0 .o 233 0.0227 0.0220 0.0220 0.0311 o. 0221 0.0227 

p CE 140 CE 141 PR 141 PR 142 PR 143 NO 143 NO 144 PM 146 PM 147 GO 152 
-88.1250 -85.4CJ20 -8.3.8540 -83 •. 1060 -84.0390 -83.7970 -7<1;.5180 -7CJ. 0750 -74.7100 

-12.0499 -3.0115 -7.1339 -0.4040 1.7334 -12.7442 -3.7935 -4.7826 -24.9379 
o. 051 9 0.0248 o. 0302 0.0233 0.0220 0.0220 0.0234 0.0311 1.0001 

0 CE 139 CE ·140 PR 140 PR 141 PR 142 NO 142 NO 143 PM 145 PM 146 GO .151 
-87.1580 -88. i250 -84.78 50 -83.8540 -86.0100 -84.03CJO -81.3260 -79.5180 -74.2700 I 

l'\l 
+ 
Q'\ 
I 

-13.3019 -5.7925 -B. 6850 -3.1010 -1.8186 -1,2. 5872 -5.5985 -4.7886 -25.2039 
0.0528 o. 0519 o. 0566 0.0302 0.0263 0.0220 0.0585 o. 0234 0.0278 

T CE 138 CE 13CJ PR 139 PR 140 PR 141 NO 141 NO 142 PM 144 Pll! 145 GO 150 
-87.7200 -e1.1sao -85.0480 -84.7850 -84.2720 -86.0100 -81.3350 -81.3260 -75 •. 8180 

-14.29 33 -5.503CJ -6. 5563 0.2576 -0.5614 -14.7246 -3.1179 -4.6270 -26.1963 
0.0528 o.651CJ o. 0519 0.0248 0.0240 0.0233 0.0221 0.0221 0.0278 

HE3 LA 138 LA 13CJ CE 13CJ CE 140 CE 141 PR i41 PR 142 NO 144 NO 145 EU 150 
-86.7100 -87.4280 -87.1580 -88.1250 -85•4920 -83. 8540 -83.7970 -81.4690 -74.8070 

-0.9767 6.2847 6. 51 22 11. H72 14•5782 11.2196 9.6307 10.2076 -12.1067 
1.0001 o. 052 8 o. 05 28 . 0.0519 0.0248 0.0302 0.0221 0.0221 1~0001 

HE4 LA 137 LA 138 CE 13 8 CE 139 CE 140 PR 140 PR 141 NO 143 NO 144 EU 149 
-87.5200 -86.7100 -87.7200 -87.1580 -88.1250 -84.7850 -84.0390 -83.7970 -76.3900 

-16.8502 -<;.32Ail -9.8312 -4.2143 -1.0002 -:-5.8089 -16.1974 -5.3098 -2.7529 -26.1702 
0.2207 o. 101 5 0.4703 1.4201 o. 05 30 0.0568 0.0568 0.0266 0.0224 0.3105 

HE6 LA 13 5 LA 136 CE 136 CE.l37 CE 138 PR 13 8 PR l3CJ NO 141 NO 142 EU 147 
-86.8200 -86.2700 -86. 55 06. -86.3200 -87.7200 -82.9300 -85.0480 -84.2720 -86.0100 -77.5 000 

-12.1804 -2.CJ490 -6.6014 0.4955 1. 4996 2.4909 -10.5776 -1.3991 -2o. 8604 
0.1014 o. 0818 0.1014 1.0001 0. 05 28 0.0528 o.o51CJ 0.0234 0.0221 

Lt6. BA 135 BA 136 LA 13 6 LA 137 LA 138 CE 138 CE 13CJ PR 141 PR 142 SM 147 
-87.9800 -89.1400 ...,86.2700 -87.5200 -86.7100 -87.7200 -87.15110 -83.8540 -79.3 000 

-



60 NO 142 MASS EXCESS -86.0100 +I- 0.0140 lo!EV 
****>1<*>1<*>1<** 
-------------------------------------------------------------------------------------------------------------------
INCOMING GAMMA N p 0 T HE3 HE4 l16 lt7 C12 

-------------------------------------------------------------------------------------------------------------------
OUTGOING 

6.1004 4. 18 90 8.4609 10.2660 9. 5933 -2.5393 4.3584 ·s.2A73 -15.5500 
0.0198 o. 31 03 0.0571 0.0213 0.0220 0.0261 0.051<1 1. 0.001 0.0519 

Gtlf>!MA NO 142 NO 143 PM 143 PM 144 PM l45 . SM 145 SM 146 EU 148 EU 149 OY 154 
-84.0390 -82.9100 -81.3350 -81.3260 -80.6720 -81~0460 -76.2800 -76.3<100 -70.4600 

-9.80<14 -5.5824 1.9645 2.2035 2.829<1 -10.<J847 -2.4930 -2.8Q41 -24.9114 
0.0244 o. 30-03 0.3103 o. 0577 o. 0198 0.0220 0.3103 0.0519 0.1507 

N NO 141 NO 142 PM 142 PM 143 PM 144 SM 144 SM 145 EU 147 FU 148 OY 153 
-84.2720 -81.2100 -82.9100 -81.3350 -81.9800 -80.6720 -77.5000 -76.2800 -69.1700 

-7.221-0 -1.3735 3.875<1 5.4480 2.9674 -9.5482 0.0894 O.'l793 -22.0290 
0.0220 o. 0213 0.0198 0.0198 0.0577 0.0213 0.0198 0.0198 1.0001 

p PR 141 PR 142 NO 142 NO 143 NO 144 PM 144 PM 145 SM 147 SM 148 TB 153 
-A6. 0720 -83.A540 -84.0390 -83. H70 -81.3350 -81.3260 -79.3000 -79.3710 -71.2700 

-14.3609 -5.0025 -7.5849 -0.1570 -1.3046 -15.3862 -4.0115 -4.9386 -28.6159 
0.0287 o. 0220 o. 0244 0.0198 0.3103 0.0577 0.0261 0.0198 0.1507 

0 PR 140 PR 141 NO 141 NO 142 NO 143 PM 143 PM 144 SM 146 SM 147 TFi 152 
-84.7850 -86.0720 -84.27 20 -84.0390 -82.9100 -81.3350 -A1.0460 -7Cj.3000 -70.5300 I 

[\) 

+ 
---.J 

I 

-15.911<1 - E.l 03 5 -9.1860 -3.5520 -4.8186 -15.62 52 -6.1995 -5.0066 -2<1.3799 
0.0558 0.0287 1. 00 01 0.0244 o. 3003 0.3103 0.0221 0.0261 (1. 3103 

T PR 139 PR 140 NO 140 NO 141 NO 142 PM 142 PM 143 SM 145 SM 1.46 TA 151 
-85.0480 -84.7850 -84.48 50 -84.2720 -81.2100 -82.9100 -eo. 6720 -81.0460 -71.'5800 

- 13.78 33 -4.744'1 -8.8673 -1.7334 -2.1374 -14.4776 -5.526<1 -fl. 5160 -26.6713 
0.0510 o. 022 8 o. 02 87 0.0220 0.0213 0.0198 0.0213 0.0296 1. 0001 

HE3 CE 139 CE 140 PR 140 PR 141 PR 142 NO 142 NO 143 PM 145 PM 146 GO 151 
-87.1580 -88.1250 -84.7850 -86.0720 -83.8540 -84.0390 -81.3260 -79.5180 -74.2700 

-o. 7147 6. 794 7 3. 9022 <1.4862 12.5872 10.7686 6.9887 7.7986 -12.6167 
0.0519 o. 051 0 o. 05 58 0.0287 0.0220 0.0244 0.0577 o. 0213 o. 0261 

HE4 CE 138 CE 139 PR 139 PR 140 PR 141 No 141 NO 142. PM 144 PM 145 GO 150 
-87.7200 -87.1580 -85. 04 80 -84.7850 -86.0720 -84.2720 -81.3350 -81.3260 -75.8180 

-17.0582 -9.2168 -12.8192 -7.5423 -3.6102 -6. 316<1 -:-.16.6985 -8.3098 -5.7909 -27.3212 
0.4702 1.4201 1. 42 01 0.055'1 0.0559 1. 0101 1.0001 0.3004 0.3103 0.0224 

HE6 CE 136 CE 137 PR 13 7 PR 138 PR 139 NO 139 NO 140 PM 142 PM 143 GO 148 
-86.5500 -86.3200 -83.5000 -82.9300 -85.0480 -82.3600 -84.4850 -81.2100 -82.9100 -76.2870 

0\ 

-13.8284 -4.5070 -6.4894. 0.7575 2.0096 -0.1191 -12.8886 -1.1'5?1 -23.8184 0 

0.1010 1.0001 1. 42 01 0.0519 0.0510 o. 0558 O. C287 0.0199 0.0519 !21 p. 
ll6 LA 136 LA 137 CE 137 CE 138 CE 139 PR 139 PR 140 NO 142 NO 143 EU 148 I-' 

-86.2700 -87.5200 -86. 32 00 -87.7200 -87.1580 -85.048() -84.7850 -84.0390 -76.2800 + 
[\) 



60 NO 143 MASS E )(CESS -84. 03q0 +I- 0.0140 MEV 0'\ 

*********** 0 

------------------------------------------------------------------------------------------------------------------- !21 
~ 

1NCOM1NG GAMMA N p 0 T HE3 HE4 ll6 l17 Cl2 ~ 
---------------------------------------------------------------------------------------------------~--------------- w 
OUTGOING 

1. 829 4 4. 5850 10.4229 10.4290 11.93 83 -2.3142 6.4394 '5.6753 -14.9990 
o. 0198 o. 05 77 0.0213 0.0295 o. 0261 0.0198 1.0001 0.0261 1.0001 

GAMMA NO 143 ·NO 144 PM 144 PM 145 PM 146 SM 146 SM 147 EU 149 EU 150 OY 155 
-83.7970 -81.33 50 -81.3260 -79.5180 -81.0460 -79.3000 -16.3900 -74.8070 -69.0400 

-6.1004 -1. 9114 2.3605 4.1655 3. 49 29 / -8.6397 -1.7420 -0.8131 -21.6504 
0.0198 o. 3103 0.0517 0.0213 0.02 20 0.!1261 0.0519 1.0001 0.0519 

N NO 142 NO 143 PM 143 PM 144 PM 145 SM 145 SM 146 EU 148 EU 149 OY 154 
-86.0100 -82.9100 -81.3350 -81.3260 -80.6720 -81.0460 -76.2800 -76.3900 -70.4600 

-7.4740. -C.1505 5.6049 . 5.0910 4.9294 -9.3852 2.1314 a. 7243 -21.0780 
0.0213 0.0205 0.0198 0.0198 0. 0213 0.0295 0.0198 0.0198 1.0001 

p PR 142 PR 143 NO 143 NO 144 NO 145 PM 145 PM 146 SM 148 SM 149 TB 154 
-83.8540 -83.1060 -83.1970 -81.4690 -81.3260 -79.5180. -79.3710 -77.1450 -70.2500 

-11.1029 -5.2495 -3. 8759 1.5720 -0.9086 -13.4242 -3.7865 -2.8966 -25.9049 
0.0220 0.0213 o. 0198 0.0198 o. 0517 0.0213 0.0198 0.0198 1.0001 

0 PR 141 PR 142 NO 142 NO 143 NO 144 PM 144 PM 145 SM 147 SM 148 TB 153 
-86.0720 -83.8540 -86.0100 -83.7970 -81.3350 -81.321:0 -79.3000 -79.3710 -11.2700 I 

[\) 

-~" 
()) 
I 

-14.2039 -4.8455 -7.42 80 0.1570 -1.1476 -15.2292 -3.8545 -4.7816 -28.4589 
0.0287 o. 022 0 o. 02 44 0.0198 0.3103 0.0577 0.0261 0.0198 0.1507 

T PR 140 PR 141 NO 141 NO 142 NO 143 PM 143. PM 144 SM 146 SM 147 TB 152 
-84.78 50 -86.0720 -84.2720 -86.0100 -82.9100 -81.3350 -81.0460 -79.3000 -70.5300 

-10.8453 -5.4069 -5. 6093 -1.9804 -0.9144 -12.7486 -5.3639 -4.9880 -24.2603 
o.o228 o. 022 0 o. 02 20 0.0213 0.0205 0.0198 0.0296 0.0198 0.0205 

HF.3 CE 140 CE 141 PR 141 PR 142 PR 143 NO 143 NO 144 PM 146 PM 147 GO 152 
-88.1250 -85.4920 -86.0720 -83.8540 -83.1060 -83.7970 -79.5180 -79.0750 -74.7100 

0.6943 c;. 132 7 5. 61 02 12.7442 12.3402 14.4776 8.9507 7.9616 -12.1937 
0.0510 o. 022 A o. 02 87 0.0220 0.0213 0.0198 0.0213 0.0296 1.0001 

HE4 CE 139 CE 140 PR 140 PR 141 PR 142 NO 142 NO 143 PM 145 PM 146 GO 151 
-87.1580 -88.1250 -e4.7850 -86.0720 -83.8540 -86.0100 -81.3260 -79.5180 -74.2700 

-15.3172 -5.8458 -11.4182 -3.4533 -1.9022 -2.2209 -14.9404 -4.6388 -5.3949 -26.4672 
1.4201 0.0521 o. 05 59 0.0559 0.0289 1.0001 0.0247 0.3103 0.0579 0.1507 

HE6 CE 137 CE 138 PR 13 8 PR 139 PR 140 NO 140 NO 141 PM 143 PM 144 GO 149 
-86.3200 -87.7200 -82. 9300 -85.0480 -84.7850 -84.4850 -84.2720 -82.9100 -81.3350 -75.1700 

-to. 6074 -3.3460 -3. 11 84 2.1665 4. 94 76 1. 58 89 -9.6306 0.5769 -21.7374 
1.0001 o. 0519 0.0519· 0.0510 0.0228 o. 0287 0.0221 0.0199 1.0001 

LI6 LA 137 LA 138 CE 13 8 CE 139 CE 140 PR 140 PR 141 NO 143. NO 144 EU 149 
-87.5200 -86.7100 -87.72 00 -87.1580 -88.1250 -84.78 50 -86.0720 -83.7970 -76.3 900 



60 NO 144 MASS EXCESS -83• 7970 +I- 0.0140 ,_,EV 

••••••••••• -------------------------------------------------------------------------------------------------------------------
INCOMING GAMMA N p 0 T HE3 HE4 Ll6 LI7 Cl2 
-------------------------------------------------------------------------------------------------------------------
OUTGOING 

5. 7434 4. 81 80 8.8569 10.2280 10.4343 -2.0012 5.0984 5.7803 -12.9370 
0.0198 o. 0213 0.0295 0.0198 0.0198 0.0198 0.0261 0.0244 0.1706 

G~MMA NO 144 NO 145 PM 145 PM 146 PM 147 SM 147 SM 148 EU 150 EU 151 ov 156 
-81.4690 -81.32 60 -79.5180 -79.0750 -79.3000 -79.3710 -74.8070 -74.6700 -70.8600 

-7.8294 -3.2444 2.5935 2. 5995 4.1089 -10.1437 -1.3900 -2.1541 -22.8284 
0.0198 o. 05 77 0 .• 0213 0.0295 0.0261 0.0198 1.0001 0.0261 1.0001 

N NO 143 NO 144 PM 144 PM 145 PM 146 SM 146 SM 147 EU 149 EU 150 OV 155 
-84.0390 -81.3350 -81.3260 -79.5180 -81.0460 -79.3000 -76.3900 -74.8070 -69.0400 

-7 0 9800 .:.?..2065 3.5189 4.8230 3.3633 -9.5862 0.1474 o. 8773 -19.9460 
0.0205 c. 0205 0.0198 0.0198 o. 0295 0.0198 0.0198 o. 0191 1.0001 

p PR 143 PR 144 NO 144 NO 145 NO 146 PM 146 PM 147 SM 149 SM 150 TB 155 
-83.1060 -eo. 808 o -81.4690 -80.9590 -79.5180 -79.0750 -77.1450 -77.0560 -:71.1400 

-1-3.0789 -5.7555 -5.6049 -0.5140 -0.6756 -14.9902 -3.4735 -4.8806 -26.6829 
0.0213 0.0205 o. 0198 0.0198 0.0213 0.0295 0.0198 c. 0198 1.0001 

0 PR 142 PR 143 NO 143 NO 144 NO 145 PM 145 PM 146 SM 148 SM 149 TB 154 
-83.8540 -83.1060 -84.0390 -81.4690 -81.3260 -79.5180 -79.3710 -71.1450 -70.2500 I 

t\) 

F 
'P 

-12.6749 -:6.8215 -5.44 80 -1.5720 -2.4806 -14 0 9962 -5.3585 -4.4686 -27.4769 
0.0220 o. 0213 o. 0198 0.0198 0.0577 0.0213 0.0198 o. 0198 1o 0001 

T PR 141 PR 142 NO 142 NO 143 NO 144 PM 144 PM 145 SM 147 SM 148 TB 153 
-86.0720 -83.8540 -86. 0100 -84.0390 -81.3350 -81.3260 -79.3000 -79.3710 -71.2700 

- 13.2363 -6.025CJ -7.58 53 -2.4864 -2.9704 -14.8346 -5.5649 -6.9000 -25.6103 
0.0220 o. 0490 o. 0213 0.0205 0.0205 0.0198 0.0198 0.0278 0.0220 

HE3 CE 141 CE 142 PR 142 PR 143 PR 144 NO 144 NO' 145 PM 147 PM 148 GO 153 
-85.4920 -84.6310 -83. 8540 -83.1060 -80.8080 -81.4690 -79.0750 -76.9210 -73.1180 

1.9033 7.3417 7. 1392 10.7682 11.8342 12.7486 7.3847 7. 7606 -11.5117 
0.0228 o. 022,0 o. 0220 0.0213 0.0205 o. 0198 0.0296 0. 0198 0.0205 

HE4 CE 140 CE 141 PR 141 PR 142 PR 143 NO 143 NO 144 PM 146 PM 147 GO 152 
-88.1250 -85.4920 -86.0720 -83.8540 -83.1060 -84.0390 -79.5180 -79.0750 -74.7100 

-13.6752 -6.1658 -9.05 82 -3.4743 -0.3733 -2.1919 -12.9604 -5.9718 -5.1619 -25.5772 
o. 05 21 o. 0511 o. 05 59 0.0289 0.0224 0.024 7 0.0202 0.0579 0.0217 0.0264 

HE6 CE 138 CE 139 PR 139 PR. 140 PR 141 NO 141 NO 142 PM 144 PM 145 GO 150 
-87.7200 -87.1580 ~as. 04 eo -84.7850 -86.0720 -84.27 20 -86.0100 -81.3350 -81.3260 -75.8180 

0\ 

-11.1754 -2.3860 -3.4384 3.3755 2.5566 3.1179 -11.6066 -1.5091 -23.0784 0 

0.0519 o. 051 0 0.0510 0.0228 0.0221 0.02 21 0.0213 o. 0199 0.0261 !21 
p. 

L 16 LA 138 LA 139 CE 139 CE 140 CE 141 PR 141 PR 142 NO 144 NO 14") EU 150 1-' 
-86.7100 -87.4280 -87.1580 -88.1250 -85.4920 -86.07 20 -83.8540 -81.4690 -74.8070 + + 



6C NO 145 MASS EXCESS -81.4690 +I- 0.0140 MEV 0\ 

*********** 0 

---------·----------------- ----------------------------------------------------------------.------------------------ ~ 
p. 

INCOMING GAM "'A N p 0 T HE3 HE4 LI6 LI7 Cl2 1-' 

------------------------------------------------------------------------------------------------------------------- + 
V1 

OUTGOING 
7.5614 5. 33 80 10.7419 10.4019 12.8333 -1.8992 7.2894 6.3273 -11.8590 
0.0198 o. 02 95 0.0198 0.0278 o. 01 98 0.0198 0.0244 0.0198 1.0001 

GAMMA NO 145 NO 146 PM 146 PM 147 PM 148 SM 148 SM 149 ElJ 151 F.U 152 OV 157 
-80.9590 -79.5180 ,-7<).0750 -76.9210 -79.3710 -77. 1450 -74.6700 -72.8890 -69.6100 

-5.7434 -o. 92 54 3.1135 4.4845 4.6909 -7.7447 -0.6450 0.0369 -18.6804 
0.0198 o. 0213 0.0295 0.0198 o. 0198 0.0198 0.0261 0.0244 0.1706 

N ND 144 NO 145 PM 145 PM 146 P"l 147 SM 14 7 SM 148 EU 150 EU 151 DV 156 
-83.7970 -81.3260 -79.5180 -79.0750 -79.3000 -79.3710 -74.8070 -74.6700 -70.8600 

-7.9500 -1.072 5 5.3369 4.3700 5.2484 -'1.4122 2.3864 0.7433 -18.6680 
0.0205 o. 022 0 0.0198 0.0220 0.0198 0.0278 0.0191 0.0244 1. 0001 

p PR 144 PR 145 ND 14 5 NO 146 ND 147 PM 147 PM 148 SM 150 SM 151 TB 156 
-80.8080 -79.6640 -80.9590 -78.1780 -79.07 50 -76.9210 -77.0560 -74.5940 -70.0900 

-11.4989 -5.7255 -3.5189 1.3040 -o .15 56 -13•1052 -3.3715 -2.6416 -23.4649 
0.0205 o. 0205 o. 01 98 0.0198 0.0295 0.0198 0.0198 o. 0191 1.0001 

0 PR 143 PR 144 NO 144 NO 145. NO 146 PM 146 PM 147 SM 149 SM 150 TB J. 55 
-83.1060 -80.8080 -83.7970 -80.9590 -79.5180 -79.0750 -77.1450 -77.0560 -71.1400 I 

"' V1 
0 
I 

-12.564<; -5.2415 -5.0910 0.5140 -0. 1616 -14. 4H2 -2.9595 -4.3666 -26.1689 
0.0213 C.0205 . o. 01 98 0.0198 o. 0213 0.0295 0.0198 o. 0198 1.0001 

T PR 142 PR 143 NO 143 ND 144 NO 145 PM 145 PM 146 SM 148 SM 149 TB 154 
-83.8540 -83.1060 -A4. 0390 -83.7970 -81.32 60 -79.5180 -79.3710 -77.1450 -70.?.500 

-1.1.7693 -6.6639 -6. 00 53 -2.4564 -1.7864 -13.0166 -5.3909 -5.4190 -22.7473 
0.0490 o. 022 8 o. 02 05 0.0205 0.0220 0.0198 0. 0278 o. 0198 0.0228 

HE3 CE 142 CF 143 PR 143 PR 144 PR 145 NO 145 NO 146 PM 148 PM 149 GO 154 
-84.6310 -81.6650 -83.1060 -80.8080 -79.6640 -8.0. 9590 -76.9210 -76.0740 -B. 6530 

1. 5983 8.8087 7. 24Q2 12.3482 11.8642 14.8346 CJ.2697 7.9346 -10.7757 
0.0220 o. 0490 o. 0213 fJ.0205 0.0205 o. 0198 0.0198 0.0278 0.0220 

HE4 CE 141 CE 142 PR 142 PR 143 PR 144 NO 144 NO 145 PM 147 PM 148 GO 153 
-85.4920 -84.6310 -!l3. 8540 -83.1060 -BfJ. 8080 -83.7970 -79.0750 -76.9210 -73.1180 

-11.9092 -2.8708 -6.9932 0.1407 -o. 2632 1.87 41 -12.(:034 -3. (:528 -4.6419 -24.7972 
0.0511 0.0232 o. 02 89 0.022.4 1).0216 1).0202 0.0202 0.0217 0.0298 1.0001 

HE6 CE 139 CF. 140 PR 14 0 PR 141 PR 142 NO 142 NO 143 PM 145 PM 146 GO 151 
-87.1580 -88.1250 -84.78 50 -86 .• 0720 -83.8540 -86.0100 -84.03'10 -81.3260 -79.5180 -74.2700 

-8.1294 -3.1290 -0.1434 '1.0705 4.0236 3. 22 79 -10.0266 0.3089 -20.8874 
0.0510 o. 0236 o. 02 2 8 0.0221 o. 0491 0. 021 3 0.0206 0.01CJ9 0.0244 

ll6 LA 139 LA 140 CE 140 CE 141 CE 142 PR 142 PR 143 NO 145 NO 14(:. .EU 151 
-87.4280 -84.3570 -88. 12 50 -85.4920 -84.6310 -83.8540 -83.1060 -80.9590 -74.6700 



60 NO 146 MASS EXCESS -80.9590 +I- 0.0140 MEV 
*********** -------------------------------------------------------------------------------------------------------------------
IN COM lNG GAMMA N p D T HE3 HE4 LI6 Ll7• Cl2 
~-----------------------------------------------------------------------------------------------~------------------· 
OUHO lNG 

5. 2 904 5. 40 50 9.0979 l0o0650 11.1173 -1.4782 6.0184 7.3093 -10.5850 
o. 022 0 o. 0198 0.0278 0.0198 o. 0198 0. C1'H 0.0198 0.0213 0.0313 

GAMMA NO 146 NO 147 · PM .147 PM 148 PM 149 SM 149 SM 150 EU 152 EU 153 ' DY 158 
-78.178C -79. 07 50 -76.9210 -76.0740 -77.1450 -77.0560 -72.8890 -73.361 c -70.3740 

-7.5614 -2.2234 3.1805 2.8405 5. 2719 -9.4607 -0.2720 -1.2341 -19.4204 
0.0198 o. 02 95 0.0198 0.0278 0.0198 0.0198 0.0244 o. 0198 1.0001 

N NO 145 NO 146 PM 146 PM 147 PM 148 SM 148 SM 149 EU 151 EU 1"i2 OY 157 
-81.4690 -79.51 80 -79.0750 -76.9210 -79.3710 -77.1450 -74.6700 -72.8890 -69.610"0 

-8.'5840 -3.4165 3.0659 4.1370 3.6044 -9.7492 0.4344 1.4053 -17.5390 
0.0220 0.2005 0.0220 0.0198 0.0278 0.01'~8 0.0244 o. 0198 0.0244 

p PR 145 PR 146 NO 146 NO 147 NO 148 PM 148 PM 149 SM 151 SM 152 T8 157 
-79.6640 -76.7600 -78.1780 -77.4350 -76.9210 -76.0740 -74.5940 -74.7460 -70.7090 

-13.2Rt:9 -6.3595 -5.3369 -0.9670 .,-O.C886 -14.7492 -2.9505 -4.5936 -24.0049 
0.0205 o. 022 0 o. 0198 0.02 20 0.0198 0.0278 0.0191 o. 0244 1.0001 

0 PR 144 PR 145 NO 145 NO 146 NO 147 PM 147 PM 148 SM 150 SM 151 TB 156 
-80.8080 -79.664C -81.4690 -78.1780 -79.0750 -76.9210 -77.0560 -74.5940 -70.0900 I 

[\) 
\J1 
1-' 

-12.8029 -7. C295 .;..4. 8230 -1.3040 -1.4596 -14.4092 -4.6755 -3.9456 -24.7689 
. 0.0205 c. C2 0 5 o. 0198 0.0198 0.0295 0.0198 0.0198 c. 0191 1.0001 

T PR 143 PR 144 NO 144 NO 145 NO 146 PM 146 PM 147' SM 149 SM 150 T8 155 
-83.1060 -eo.808C -83.7970 -81.4690 -79.5180, -7'1. 0750 -17.1450 -77.0560 -71.1400 

-14.2253 -7.3309 -7.7933 -3.0904 -4.1804 -15.2876 -5.7279 -7.3530 -23.8533 
0.0228 c. C22 8 o. 02 05 0.0220 0.2005 0.0220 0.0198 o. 0616 0.0220 

HE3 CE 143 CE 144 PR 144 PR 145 PR 146 NO 146 NO 147 PM 149 PM 150 GO' 155 
-81.6650 -80.4880 -eo. 808o -79.6640 -76.7600 -78.1780 -76.0740 -73.6300 -72.0370 

1. 2473 6. 352 7 7. 0112 10.5602 11.2302 13.0166 7.6257 7.5976 -9.7307 
0.0490 o. 022 8 o. 0205 0.0205 0.0220 0.0198 0.0278 0.0198 0.0228 

HE4 CE 142 CE 143 PR 143 PR 144 PR 145 NO 145 NO 146 PM 148 PM 149 GO 1 54 
-84.6310 -81.6650 -83. 1060 -80.8080 -79.6640 -81.4690 -71).9210 -76.0740 -73.6530 

-10.4322 -4.9938 -5.1962 -1.5673 -0.5012 0. 41 31 -12.3354 -4.9508 -4.5749 -2~.8472 
0.0232 O.C224 0.0224 0.0216 0.0209 0.0202 0.0202 0.0298 0.0202 0.0209 

HE6 CE 140 CE 141 PR 141 PR 142 PR 143 NO 143 NO 144 PM 146 PM 147 GO 152 
-88.1250 -85.4920 -86.0720 -83.8540 -83.1060 -84.0390 -83.7970 -79.5180 -79.0750 -74.7100 

0'\ 

-10.6904 -3.9140 -2.2664 2.7195 1.5676 2.9899 -11.8146 -1.9621 -22.1584 0 

0.0236 0.0377 0.0221 0.0491 0.0228 0.0205 0.0206 0.0221 0.0198 !21 p. 

ll6 LA 140 LA 141 CE 141 CE 142 CE 143 PR 143 PR 144 NO 146 NO 1.47 EU 152 1-' 

-84.3570 -83.0620 -85.4920 -84.6310 -81.6650 -83.1060 -80.8080 -78.1780 -72.8890 + 
0'\ 



bC ND 148 MASS EXCESS -77.4350 +I- O.Ol40,MEV 0\ 

•*•******** 0 

------------------------------------------------------------------------~-------------------.-----------------------
~ 
p.. 

INCOMING GAMMA N p D T HE3 HE4 lib LI7 C12 f-' 

------------------------------------------------------------------------------------------------------------------- _.,. 
co 

OUTGOING 
. 5. 041 4 5. 92 80 9.3309 10.9179 12.0903 -0.2642 8.3284 9.2613 -7.7620 
0.0220 o. 0198 0.0616 o. 0252 0.0244 0.0198 0.0236 0.0221 0.0236 

GAMMA NO 148 NO 149 PM 149 PM 150 PM .151 SM 151 SM 152 EU 154 EU 155 OY 160 
-74.4050 -76.0740 -73.&300 -7'3. 4030 -74.5940 -74.7460 -71.6750 c -71.7890 -69.6730 

-7.3284 -1.2965 3.7035 3. 0735 6.4809 -B. 4877 1.9430 1.0759 -16.3524 
0.0220 o. 0278 0.0198 0.0616 0.0191 0.0244 0.0213 a. 0236 0.0349 

N NO 147 NO 148 PM 148 PM 149 PM 150 SM 150 SM 151 EU 153 EU 154 OY 159 
-78.1780 -76.9210 . -76.0740 -73.6300 -77.0560 -74.5940 -73.3610 -71.6750 -69.1540 

-9.2440 -3.7225 2.8169 3.8920 3.8373 -8.8962 1.9244 2.5763 -15.1900 
0.2005 0.4002 0.0220 0.0198 0.0616 0.0252 0.0213 o. 0198 0.0278 

p PR 147 PR 148 NO 148 NO 149 NO 150 PM 150 PM 151 SM 153 SM 154 TB 159 
-75.4800 -72.9300 -74.4050 -73.6660 -73.6300 -73.4030 -72.5600 -72.3930 -69.5340 

-13.8109 -7.0195 -5.1039 -1.2160 0.4344 -14.51(:2 -1.7365 -3.1036 -21.1429 
o. 2005 0.2005 0.0220 0.0220 0.0198 0.0616 0.0198 o. 0213 0.0304 

0 PR 146 PR 147 NO 14 7 NO 148 NO 149 PM 149 PM 150 SM 152 SM 153 TB 158 
-76.7600 -75.4800 -78.1780 -74.4050 -76.0740 -73.6300 -74.7460 -72.5600 -69.4280 I 

t\) 
VI 
t\) 
I 

-12.7210 -7.5535 -4.13 70 -1.0710 -0.5326 -13.8862 -3.7025 -2.7316 -21.6760 
0.0220 C.2005 o. 0198 0.0220 0.0278 0.0198 0.0244 o. 0198 0.0244 

T PR 145 PR 146 ND 146 NO 147 NO 148 PM 148 PM 149 SM 151 SM 152 TB 157 
-79.6640 -76.7600 -80.9590 -78.1780 -76.9210 -76.0740 -74.5940 -74.7460 -70.7090 

-15.3063 -,8.5349 -B. 3173 -3.7504 -4.4864 -15.5366 -4.8749 -6.2090 -21.5973 
1.0001 0.2204 o. 2005 0.2005 o. 4002 0.0220 0.0253 1.0001 0.0220 

HE3 CE 145 CE 146 PR 146 PR 147 PR 148 NO 148 NO 149 PM 151 PM 152 GO 157 
-77.0600 -75.76CO -76.7600 -75.4800 -72.9300 -74.4050 -73.4030 -,71. 2500 -70.7690 

0.6283 5.2717 7. 0932 10.0362 . 10.5702 13.2496 7.8587 8.4506 -7.3667 
0.0228 1. 0001 o. 02 20 0.2005 o. 2005 0.0220 0.0616 o. 0253 0.0220 

HE4 CE 144 CE 145 PR 145 PR 146 PR 147 NO 147 No 148 PM 150 PM 151 GD 156 
-eo. 4880 -71.0600 -H. 6640 -76.7600 -75.4800 -78.1780 -73.6300 -73.4030 -72.4930 

-10.4022 -5.2968 -4.6382 -1.0893 -0.4193 1. 3671 -11.6495 -4.0238 -4.0519 -21.3~02 
0.0492 0.0232 o. 02 09 0.0209 0.0224 0.0202 0.0202 0.0281 C.0202 0.0232 

HE6 CF. 142 CE l43 PR 143 PR 144 PR 145 NO 145 NO 146 PM 148 PM 149 GO 154 
-84.6310 -81.6650 -83.1060 -80.8080 -79.6640 -81.4690 -80.9590 -76.9210 -76.0740 -73.6530 

-11.4034 -5.0820 -2.56 94 2.1005 0.4866 3.0719 -12.3386 -2.2111 -19.8484 
0.0616 0.0812 o. 02 2 8 0.0228 1.0001 0.0221 0.2005 0.0221 0.0236 

Ll6 LA 142 LA 143 CE 143 CE 144 CE 145 PR 145 PR 146 NO 148 NO 149 EU 154 
-80.1200 -78.3700 -81.6650 -80.4880 -77.0600 -79.6640 -76.7600 -74.4050 -71.6750 



6C NO 150 ~ASS El<CESS -73.6660 +I- 0.0140 MEV 
*********** 
----------------------------~--------------------------------------------------------------------------------------
IN COM lNG GAMMA N p 0 T HE3 HE4 LI6 Ll7 Cl2 
-------------------------------------------------------------------------------------------------------------------
OUTGOING 

5.4054 7. 02 60 10.7199 12.0440 13.82 53 1.1517 10.4684 1 c. 6603 -5.4840 
o. 101 0 o. 02 52 1.0001 0.1010 0.0213 0.0198 0.0278 0.0377 0.0228 

GAMMA NO 15Q NO 151 PM 151 PM 152 PM 153 SM 153 SM .154 EU 156 EU 157 OY 162 
-71.0000 -73.4030 -71.2500 -70.7600 -72.5600 -72.3930 -70.0460 -69.4190 -68.1820 

-7.3324 -o. 8184 4.8015 4. 462 5 7.9399 -6.7527 4.1400 3.2159 -13.6A84 
0.0220 o. 0616 0.0252 1. 0001 0.0198 0.0213 0.0221 0.0278 0.0228 

N NO 149 NO 150 PM 15 0 PM 151 Pr-t 152 SM 15 2 SM 153 EU 155 EU 156 OY 161 
-74.4050 -73.63 00 -73.4030 -71.2500 -74.7460 -72.5600 -71.7890 -70.0460 -68.0490 

3.1809 5.2263 -1.7702 3.2734 3.2833 -13.4900 
MASS MASS 0.1010 "!ASS 1.0001 0.1010 0.0221 0.0313 0.0236 

p PR 149 PR 150 NO 150 ND 151 ND 152 PM 152 PM 153 s~ 155 Sr-t 156 TB 161 
UNKNOWN UNKNOWN -71.0000 UNKNOWN -11.2500 -70.7600 -70.1400 -69.3310 -67.4650 

-13.8719 -5.1079 -0.8520 1. 53 24 -13.1272 -0.3205 -1.7546 -18.9559 
0.4002 MASS 0.0220 0. 1010 0.0252 1.0001 0.0198 0.0221 0.0236 

0 PR 148 PR 149 NO 149 NO 150 ND 151 PM 151 Pr-1 152 SM 154 S"! 155 TB 160 
-72.9300 UNKNOWN -74.4050 -71.0000 -73.4030 -71.2500 -72.3<130 -70.1400 -67.8460 I 

[\) 

\J1 
w 
I 

-13.1360 -7.6145 -3.8920 -1.0750 -0.0546 -12.7882 -1.9675 -1.3156 -19.0819 
0.2005 0.4002 o. 0198 0.0220 0.0616 0.0252 0.0213 0.0198 o.o278 

T PR 147 PR 148 NO 148 NO 149 NC 150 PM ·150 PM 151 .SM 153 SM 154 TB 159 
-75.4800 -72.9300 -77.4350 -74.4050 -73.6300 -73.4030 -72.5600 -72.3930 -69.5340 

-8.3783 -15.1726 -3.7489 -20.0113 
MASS MASS 0.4002 MASS MASS 0.1010 0.1010 MASS 0.0287 

HE3 .CE 147 CE 148 PR 148 PR 149 PR 150 NO 150 NO 151 PM 153 PM 154 GO 159 
UNKNOWN UNKNOWN -72.9300 UNKNOWN UNKNOWN -71.0000 -10.7600 UNKNOWN -68.5860 

-o. 3307 6. 6782 9.9752 13.2456 9. 2477 9.5766 -5.4637 
0.2204 MASS o. 2005 0.4002 MASS 0.0220 1.0001 0.1010 0.0220 

HE4 CE 146 CE 147 PR 14 7 PR 148 PR 149 NO 149' NO 150 PM 152 PM 153 GO 158 
-75.7600 UNKNOWN -75.4800 -12.9300 UNKNOWN -74.4050 -11.2500. -70.7600 -70.6270 

-10.7762 -6.1328 -4. 3112 -1.3683 -0.8343 1.8451. -11.4044 -3.5458 -2.9539 -18.7112 
0.0232 1. 0001 o. 02 24 0.2005 0.2005 o. 02 24 0.0202 0.0618 0.0256 0.0224 

HE6 CE 144 c;E 145 PR 145 PR 146 PR 147 NO 147 NO 148 PM 150 Pr-t 151 GO 156 
-80. 4880 -77.0600 -79.6640 -76.7600 -75.4800 -78.1780 -77.4350 -73.6300 -73.4030 -72.4930 

0'\ 

-12.8644 -3.4054 1.1415 2.6569 ·-~12o'l996 -1.8471 -17.7084 0 

1.0001 MASS 1. 0001 0.2204 MASS 0.2005 0.4002 0.1010 0.0278 !2: p. 

LI6 LA 144 LA 145 CE 145 CE 146 CE' 147 PR 147 PR 148 NO 150 NO 151 EU 156 1-' 
-74.8900 UNKNOWN -77.0600 -75.7600 UNKNOWN -7s:48oo · -72.9300 -71.0000 -70.0460 \J1 

0 



62 SM 144 MASS EXCESS -81.9800 +I- 0.0140 MEV ~ 

:0>1<:0******** 
(\) 

------------------------------------------------------------------------------------------------------------------- g' 
INCOMING GAMMA N p D T HE3 HE4 ll6 ll7 Cl2 I-' 

+ ------------------------------------------------------------------------------------------------------------------- + 
OUTGOING 

6.7634 3. 18 90 8.3399 10.4700 R. 2513 -3.2682 3.1354 4.5073 
0.0220 o. 05 19 0.0368 0.3103 1.0501 0.0220 0.0377 o. 3103 MASS 

GAMMA SM 144 SM 145 EU 145 EU 146 EU 14 7 GO 147 GO 148 TB 150 T~ 151 ER 156 
-80.6720 -77.88 00 -77.1840 -77.5000 -75.3000 -76.2870 -71.0270 -71.5800 UNKNOWN 

-10.4614 -7.1024 0.9645 2.0825 0.9599 -12.3267 -4.5630 -4.1171 
0.0812 o. 03 31 0.0519 0. 03 6 8 1.0001 1.0501 0.0519 o.o:H7 MASS 

N SM 143. s" 144 EU 144 EU 145 EU 146 GO 146 GO 147 TB 149 TB 150 ER 155 
-79.5900 -75.6600 --77.8800 -77.1840 -76.0800 -75.3000 -11.4000 -71.02 70 UNKNCWN 

-6.3590 0.1375 4.5389 6.7270 2.8464 -9.3442 -0.0106 1.4563 
0.3103 0.0577 0.0220 0.0261 . 0.0368 0.3103 0.1507 0.0261 MIISS 

p PM L43 PM 144 SM 144 SM 145 SM 146 EU 146 EU 147 GO 149 GO 150 HO.l5'5 
-82.9100 -81.3350 -80.6720 -81.0460 -77.1840 -71.5000 -75.1700 -75. 8180 UNKNOWN 

-13.9059 -4.1345 -8. 23 6CJ o. 5060 -2.3046 -15.50 72 -4.7405 -5.0386 -30.1559 
0.3003 (.3103 o. 0812 o.ono 0.0519 0.0368 0.0221 0.1507 1.0001 

0 PM 142 PM 143 SM 143 SM 144 SM 145 EU 145 EU 146 GO 148 GD 149 HO 154 
-81.2100 -82.9100 -79.5900 -80.6720 -77.8800 -77. 1840 -76.2870 -75.1700 -64.9600 I 

(\) 

VI 
+ 
I 

-16.2799 -7.6485 . -4.2040 -6.3386 -16.6252 -7.5415 -5.7356 -31.9799 
0.2005 0.3003 MASS 0~0812 0.03 31 0.0519 1.0501 0.0221 0.0616 

T PM 141 PM 142 SM 142 SM 143 SM 144 EU 144 I'U 145 GO 147 GO 148 HO 153 
-80.6500 -81.2100 UNKNOWN -79.5900 -7 5. 6600 -77.8800 -75.3000 -76.2870 -64.9500 

-12.6393 -2.829<; -8.4123 -0.8654 -0.62.64 -13. A146 -5.3229 -5.7240 -27.7413 
0.0244 o. 019 8 o. 3003 0.3103 o. 057"7 0.0220 0.3103 1). 0519 0.1507 

1-'n NO 141 NO 142 PM 142 PM 143 PM 144 SM 144 SM 145 EU 147 EU 148 OY 1. 53 
-84.2720 -86.0100 -A1.2100 -82.9100 -81.3350 -80.6720 -77.5000 -76.2800 -69.1700 

O.OA03 7.9387 3. 53 42 9.9412 13.4552 10.1166 6. 8677 8.0026 -14.2917 
1.0001 0.0244 c.2oos 0.3003 0.3103 0. 08 12 0.0368 0.3103 0.0295 

HE4 NO 140 NO 141 PM 141 PM 142 PM 143 SM 143 SM . 144 EU 146 EU 147 OY 152 
-e~.485o -84.<'120 -eo. 65 oo -A1.2100 -82.9100 -79.5900 -77.1840 -77.5000 -70.1130 

-<l.1468 -3._9782 -CJ.8298 -6.7909 -30.2682 
. MASS 1.0101 MASS MASS 0.2005 MASS MASS 0.0334 0.0521 1.0001 

HE6 NO 138 NO 13() PM 139 PM 140 PM 141 SM 141 SM 142 EU 144 EU 145 OY 150 
UNKNOWN -82.3600 UNKNOWN UNI<NCWN -80.65QO UNKNOWN UNKNOWN -75.6600 -71.8800 -69.3100 

-13.1384 -2.9490 -6.4194 1.5525. 3.1536 -0.4A71 -12.4336 -0.4A9l -25.0414 
0.0558 o. 055 8 1. 01 01 1.0001 0.0244 0.2005 0.3003 o. 0221 0.0377 

Ll6 PR 13 8 PR 139 NO 139 NO 140 NO 141 PM 141 PM 142 SM 144 SM 145 TB 150 
-82.9300 -85.0480 -82.3600 -84.4850 -84.2720 -80.6500 -81.2100 -80.6720 -71.0270 



62 SM 147 MASS EXCESS -79.3000 +I- 0.0140 MEV 
*********** -------------·---------------------- ----------------------______ _: ____ ----------------------------------------------
INCOMING GAMMA N p 0 T 'HE3 HE4 ll6 ll7 Cl2 
-------------------------------------------------------------------------------------------------------------------
OUTGOING 

8.1424 4. 26 90 10.2259 10.4570 11.4493 -2. 1':052 6.0584 5. 8573 
o. 0198 o. 0519 1.0001 0.0261 0.0261 1.0001 1.0001 1.0001 MASS 

GAMMA SM 147 SM 148 EU 148 EU 149 EU 150 GO 150 GO 151 T8 153 TB 154 ER 159 
-1Cl. 3 71 () -76.2800 -76.3900 -74.8070 -75.8180 -74.2700 -71.2700 -70.2500 UNKNCWN 

-6.32.54 -2. 5824 2.0445 3.9685 2.7299 -9.1287 -2.7530 -1.1941 
0.0261 o. 3103 0.0519 1.0001 0•1507 0.0261 0.1507 1.0001 MASS 

N SM 146 SM 147 EU 14 7 EU 148 EU 149 GO 149 GO 150 TB 152 TB 153 ER 158 
-81.041':0 -77.5000 -76.2800 -76.3900 -75.1700 -75.8180 -70.5300 -71.2700. UNKNOWN 

-1.0710 0.5575 5.9179 5. 5060 4. 7324 -9.3572 2.2094 1.4363 -20.2590 
0.0295 o. 0198 0.0198 0.0198 1.0001 0.0261 0.0205 0.0221 0.0322 

p PM 146 PM 147 SM 14 7 SM 148 SM 149 EU 149 EU 150 GO 152 GO 153 HO 158 
-79. 5180 -79.0750 -79.3710 -77.1450 -76.3900 -74.8070 -74.7100 -73.1180 -66.3300 

-11.1099 -4. 84(:5 -4.1009 1.8850 -1.2246 -13.1':212 -4.0775 -2.8186. 
o. 0213 0.0295 o. 02 61 0.0198 0.0519 1.0001 1.0001 0.0205 MASS 

0 PM 145 PM 146 SM 146 SM. 147 SM 148 EU 148 EU 14.; GO 151 GO 152 HO 157 
-81.32(:0 -7'1.5180 -81.0460 -79.3710 -76.2800 -76.3900 -74.2700 -74.7100 UNKNOWN I 

[\) 

\.n 
Vl 
I 

-12.9149 -4.8525 -6.2890 -0.0680 -1.8186 -15.5452 -4.3435 -5.0726 
o. 05 77 0.0213 o. 02 20 0.0261 0.3103 0.051'1 0.0261 1.00Cl MASS 

T PM 144 PM 145 SM 14 5 SM 146 SM 14 7 EU 14 7 EU 148 GO 150 GO 151 HO 156 
-81.3350 -81.3260 -80.6720 -81.0460 -77.5000 -76.2800 -75.8180 -74.2700 UNKNOWN 

-10.4343 -4.6909 -5.6163 -1.5774 -o. 2064 -12.4356 -5.3359 -4.6540 -23.3113 
0.0198 d. 0198 . o. 0213 0.0295 0.0198 0.0198 0. 0261 0.0244 0.1706 

HE3 NO 144 NO 145 PM 145 PM 146 PM 147 SM 14 7 SM 148 EU 150 EU 151 OY 156 
-83.7970 -81.4690 -81.3260 -79.5180 -79.0750 -79.3710 -74.8070 -74.6700 -70.8600 

2.3142 10.1437 6. 89 92 12.7 372 12.7432 14.2526 8.7537 7.9896 -12.6847 
0.0198 0.0198 o. 05 77 0.0213 o. 0295 0.0261 1.0001 0. 02 61 1.0001 

HE4 NO 143 NO 144 PM 144 PM 145 PM 146 SM 146 SM 147 EU 149 EU 150 OY 155 
-84 •. 0~90 -83.7970 -81.3350 -81.3260 -79.5180 -81.0460 -76.3900 -74.8070 -69.0400 

-12.6262 -2.8168 -B. 3992 -0.8523 -0.6132 .0. 0131 -13.8014 -5.3098 -5.7109 -27.7282 
O.Q247 0.0202 c. 3004 0.3103 0.0579 0.0202 ·o. C224 0.3103 0.0521 0.1507 

HE6 NO 141 NO 142 PM 142 PM 143 PM 144 SM 144 SM 145 EU 147 EU 148 DY l 53 
-84.2720 -86.0100 -81.2100 -82.9100 -81.3350 -81.9800 -80 •. 6720 -77.5000 -76. 2AOO -69.1700 

0'\ 

-7.3164 -1.4630 -o. 0894 3.7865 5. 35 86 2. 87 79 -9.637(: o.8BCI9 -22.1184 
[\) 

0.0221 0.0213 o. 0198 0.0198 0.0198 o. 0577 o. 0213 o. 0199 1.0001 
U:i a 

ll6 PR 141 PR 142 NO 142 NO 143 NO 144 PM 144 PM 145 SM 147 SM 14A TB 153 ~ -.86.0720 -83.8540 -86.0100 -.84. 0390 -83.7970 -81.3350 -81.3260 -79.3710 -11.2700 -,.1 



t>2 SM 148 MASS EXCESS -79.3710 +I- 0.0140 MEV ~ 

*********** [\) 

----------------------------------------------------------------~-------------------------------------------------- g' 
INCOMING GAMMA N p 0 T HE3 HE4 ll6 ll7 C12 f--' 

------------------------------------------------------------------------------------------------------------------- -!="" 
()) 

OUTGOING 
5.8454 4. 3080 ll.5719 10.2490 9.83.03 -2.2362 4.9674 6.6763 
o. 0198 1. 00 01 0.0261 0.0244 1.0001 0.0205 1.0001 1.0001 MASS 

GAMMA SM 148 SM 149 EU 149 EU 150 EU 151 GO 151 GO 152 TB 154 TB 155 ER 160 
-71.1450 -76.3900 -74.8070 -74.6700 -74.2700 -74.7100 -70.2500 -71.1400 UNKNOWN 

-8.1424 -3. 8735 2.0835 2.3145 3. 30 69 -10.7477 -2.0840 -2.2851 
0.0198 o. 0519 1.0001 0.0261 0.0261 1.0001 1.0001 1.0001 MASS 

N SM 147 SM 148 EU 148 EU 149 EU 150 GO 150 GO 151 TB 153 TB 154 ER 159 
-1q. 3000 -76.2800 -76.3900 -74.8070 -75.8180 -74.2700 -71.2700 -70.2500 UNKNOWN 

-7.5850 -1.6676 3.6209 5.3460 3.0784 -9.5652 0.5464 1. 9003 -19.3100 
0.0198 0.0278 0.0198 0.0191 0.02 61 0.0244 0.0221 0.0228 1.0001 

p PM 147 PM 148 SM 148 SM 149 SM 150 EU 150 EU 151 GO 153 GO 154 HO 159 
-79.0750 -16.9210 -77.1450 -77.0560 -74.8070 -74 .• 6700 -73.1180 -73.6530 -67.3500 

-12.9889 -5.3605 -5. 91 79 -0.4120 -1.18 56 -15.2752 -3.7085 -4.4816 -26.1769 
0.0295 0.0198 o. 01 98 0.0198 1. 0001 0.0261 0.0205 o. 0221 0.0322 

0 PM 146 PM 147 SM 14 7 SM 148 SM 149 EU 149 EU 150 GO 152 GO 153 HO 158 
-79.5180 -79.0750 -79.3000 -77.1450 -76.3900 -74.8070 -74.7100 -73.11Fl0 -66.3300 I 

[\) 

'iR 
I 

-12.9949 -6.7315 -5.9860 -1.8850 -3.1096 -15.5062 -5.q625 -4.7036 
0.0213 C.C295 0.0261· 0.0198 0.0519 1.0001 1.0001 . 0.0205 MASS 

T PM 14.5 PM 146 SM 146 SM 147 SM 148 EU 148 EU 149 GO 151 GO 152 HO 157 
-81.3260 -79.5180 -81.0460 -79.3000 -76.2900 -76.3900 -74.2700 -74.7100 UNKNOWN 

-12.8333 -5.2719 -7.4953 -2.0914 -2.4314 -14.7326 -5 .• 5439 -6.5060 -24.6923 
0.0198 c. 0198 o. 02 95 0.0198 0.0278 o.c19a 0.0244 0.0198 1.0001 

HE3 NO 145 NO 1.46 PM 146 PM 147 Pll' 148 SM 148 SM 149 EU 151 EU 152 OY 157 
-81.4690 -80.9590 -79.51 80 -79.0750 -76.9210 -77.1450 -74.6700 -72.8890 -69.6100 

2.0013 7. 744 7 6. 8192 10.8582 12.2292 12.4356 7.0997 7.7816 -10.9358 
o. 0198 0.0198 o. 0213 0.0295 0.0198 0.0198 0.0261 0.0244 0.1706 

I-IE4 NO 144 NO 145 PM 145 PM 146 PM 147 SM 14 7 SM 148 EU 150 EU 151 OY 156 
-83.7970 -81.4690 -81.3260 -79.5180 -79.0750 -79.3000 -74.8070 -74.6700 -70.8600 

-10.9592 -4. 858 8 -6.7702 -2.4983 -0.6932 -1.36 59 -13.49!15 -6.6008 -5.6719 -26.5092 
0.0202 0.0202 o. 31 03 0.0579 o.-0216 o. 02 24 0.0264 0.0521 1.0001 0.0521 

HE6 NO 142 NO 143 PM 143 PM 144 PM 145 SM 145 SM 146 EU 148 EU 149 DY 154 
-86.0100 -84.0390 -82.9100 -81.3350 -81.3260 -80.6720 -81.0460 -76.2800 -76.3900 -70.4600 

-9.6054 -2.2820 -2.1314 3.4735 2.9595 2.7979 -11.5167 -1.4071 -23.2094 
0.0213 o. 0205 o. 01 98 0.0198 0.0198 o. 0213 0.0~96 0.0199 1.0001 

L 16 PR 't42 PR 143 NO 143 NO 144 NO 145 PM 145 PM 146 SM 148 SM 149 TB 154 
-83.8540 -83.1060 -84.0390 -83.7970 -81.4690 -81.3260 -79.5180 -17.1450 -70.2500 



62 SM 14<; MASS E JCCESS -17. 1450 .. ,_ 0.0140 MEV 
*********** -------------------------------------------------------------------------------------------------------------------
IN.COM lNG GAMMA N p 0 T HE3 HE4 ll6 LI7 C12 
-------------------------------------------------------------------------------------------------------------------
OUTGOING 

7. '11!24 4. 9510 10.6609 10.6939 12.4963 -1.6023 8.0834 7.8523 -11.8950 
0.0191 o. 02 61 0.0244 0.0198 0.02 05 0.0220 1.0001 1. 0001 1.0001 

GAMMA SM 149 SM 150 EU 15 0 EU 151 EU 152 GO 15 2 GO 153 TB 155 TB 156 ER 161 
-77.0560 -74.8070 ..:.74.6700 -72.8890 -74.7100 -73.1180 -71.1400 -70.0900 -65.2500 

-5.8454 -1.5374 2. 7265 4. 4035 3.9849 -8.0817 -0.8780 0.8309 
0.0198 1. 0001 0.0261 0.0244 1.0001 0.0205 1.0001 1.0001 MASS 

N SM 148 SM 149 EU 149 EU 150 EU 151 GO 151 GO 152 TB 154 TB 155 ER 160 
-79.3710 -76.3900 -74.8070 -74.6700 -74.2700 -74.7100 -70.2500 -71.1400 UNKNOWN 

-7.5130 -0.2 885 5.7579 5.1100 5 .1& 73 -'1.1202 3.3074 2. 5103 -18.0640 
0.0278 o. 0198 0.0191 0.0244 0.0244 0.0198 0.0228 0.0221 0.0519 

p PM 148 PM 149 SM 149 s,.. 150 SM 151 EU 151 EU 152 GO 154 GO 155 HO 160 
-76.9210 -76.0740 -77.0560 -74.5940 -74.6700 -72.8890 -73.6530 -72.03 70 -66.3700 

-11. 2059 -5.2885 -3.62 09 1. 72 50 -0.5426 -13.1862 -3.0745 -1.. 77.06 -22.9309 
0.0198 0.0278 o. 0198 ' 0.0191 0. 02 61 0.0244 0.0221 o. 022 8 1.0001 

0 PM 147 PM 148 SM 148 S"' 149 SM 150 EU 150 EU 151 GO 153 GO 154 HO 159 
-79.0750 '-76.9210 -79.3710 -77.0560 -74.8070 -74.6700 -73.1180 -73.6530 -67.3500 I 

N 
\Jl 
--.;j 

I 

-12.5770 -4.G485 -5.5060 0.4120 -0.7736 -14.1!632 -3.2965 -4. 0696 -25.7649 
0.0295 0.0198 o. 01 98 0.0198 1.0001 0.0261 0.0205 0.0221 0.0322 

T PM 146 PM 147 SM 147 SM 148 s·M 149 EU 149 EU 150 GO 152 GO 153 HO 158 
-7q. 5180 -7'1.0750 -79.3000 -79.3710 -76.3900 -74.1!070 -74.7100 -73.118() -66.3300 

-11.1173 -5.826<; -5.7123 -2.0194 -1.0524 -12.5956 -5.0989 -3~8080 -21.7023 
0.0198 o. 022 0 1'). 01 98 0.0278 0.0198 0.01'11 0.0198 o. 0213 0.0313 

HE3 NO 146 NO 147 PM 147 PM 148 PM.149 SM 149 SM 150 EU 152 EU 153 OY 158 
-80.9590 -78.1780 -79.0750 -76.9210 -76.0740 -77.0560 -72.8890 -73.3610 -70.3740 

1.8993 '1.4607 7. 23 72 12.6412 12.3012 14.7326 9.1887 8.2266 -9.9598 
0.0198 0.0198 o. 0295 0.0198 0.0278 0.0198 0.0244 0.0198 1.0001 

HE4 NO 145 NO 146 PM 146 PM 147 'PM 148 SM 148 SM 149 EU 151 EU 152 OY 157 
-81.4690 -80.9590 -79.5180 -79.0750 -76.9210 -79.3710 -74.6700 -72.8890 -69.6100 

-10.7042 -2.8748 -6.1192 -0.2813 -0.2753 1. 2341 -13.0184 -4.2648 -5.0289 -25.7032 
0.0202 0.0202 o. 0579 0.0216 0.0298 0.0264 0.0202 1.0001 0.0264 1.0001 ' 

HE6 NO 143 NO 144 PM 144 PM 145 PM 146 SM 146 SM 147 EU 149 fU 1'i0 OY 155 
-84.0390 -83. 7'170 -81.3350 -81.3260 -79.5180 -81.0460 -79.3000 -76.3900 -74.8070 -69.0400 

0'\ 

-8.1274 -2.3540 -0.1474 3.3715 4.6755 3. 21 59 -9.7337 0.7299 -2o.oq34 ['\) 

0.0205 0.0205 o. 0198 0.0198 0.0198 0.0296 0.0198 6. 01 '12 1.0001 m 
13 

l 16 PR 143 PR 144 NO 144 NO 145 NO 146 PM 146 PM 147 SM 149 SM 150 TB 155 1-' 

-83.1060 -A0.8080 -83.7970 -81.4690 -80.9590 -79.5180 -7'1.0750 -77.0560 -71.1400 + 
\D 



62 SM 150 MASS E lCCESS -77.0560 +I- 0.0130 MEV 0\ 

*********** "' 
(/) ------------------------------------------------------------------------------------------------------------------- s 

INCOMING GAMMA N p 0 T HE3 HE4 ll6 LT7 C12 1-' 

-------------------------------------------------------------------------------------------------------------~-----
\J1 
0 

OUTGOING 
5. 6094 4. 9030 8.9689 11. 25'50 10.9933 -C.978 2 7.1224 8.5603 -10.6860 
o. 0239 o. 02 39 0.0191 0.0206 o. 0214 0.0222 1.0001 0.0239 0.0909 

GAMMA SM 150 SM 151 EU lSI EU 152 EU 153 GO 153 GO 154 TB 156 TR 157 ER 162 
-74.5940 -74.6700 -72.8890 -73.3610 -73.1180 -73.6530 -70.0900 -711.7090 -66.3700 

-7.9824 -3.0314 2.6785 2.7115 4. 5139 -9.5847 0.1010 -0.1301 -19.8774 
0.0191 o. 02 56 0.0239 0.0191 c. 0199 0. 0214 1.0001 1.0001 1.0001 

N SM 149 St-l 150 EU l5 0 EU 151 EU 152 GO 1'5 2 GO 153 TB 155 TR 156 ER 161 
-71.1450 -74.8070 -74.6700 -72.8890 -74.7100 -73.1180 -71.1400 -70.09011 -65.2500 

-8.2710 -2.6435 3.3849 5. 3510 3.4754 -8.55CJ2 1.7804 3.0553 -17.0950 
0.0191 o. 0614 0 .o 239 0.0191 0.0191 0.0206 0.0214 o. 0214 1.0001 

p PM 1.49 PM 150 SM 150 SM 151 SM 152 EU 152 EU 153 GO 155 GO 156 HO 161 
-76.0740 -13.6300 -74.5940 -74.7460 -12 .8<q9o -73.3610 -72.0370 -72.4930 -67.2500 

-13.2709 -6. C46 5 -5.75 79 -0.6480 -o. 5906 -14.878 2 -2.4505 -3.2476 -23.8219 
0.0273 o. c1n o. 01 91 0.0239 o. 0239 0.0191 0.0222 0.0214 0.0517 

0 PM 148 PM 149 SM 149 SM 150 s"' 151 EU 151 EU 152 GO 154 GO 155 HO 160 
-76.9210 -76.0740 -77.1450 -74.5940 -74.6700 -72. A890 -73.6530 -72.0370 -66~3700 I 

[\) 

\J1 
()) 
I 

-12.9309 -7.0135 -5.3460 -1.7250 -2.2676 -14.9112 -4.7995 -3.4456 -24.6559 
0.0191 o. 0273 o. 0191 0.0191 0.0256 0.0239 0.0214 0.0222 1.0001 

T PM 147 PM 148 SM 148 SM 149 SM 150 EU 150 EU 151 GO 153 GO 154 HO 159 
-79.0750 -7 6. 9210 -79.3710 -77.1450 -74.80 70 -74.6700 -13.1180 -73.6530 -67.3500 

-13. 8093 -6.4809 -7.7773 -2 .7774 -3.4074 -14.9686 -4.5379 -5.4050 -22.8333 
0.0214 o. 0191 o. 02 73 0.0191 0.0614 0.0239 0.0206 c. 0230 0.0345 

HE3 NO 147 NO 148 PM 148 PM 149 PM 1'50 SM 150 SM 151 EU 153 EU 154 OY 159 
-78.1780 -77.4350 -76.9210 -76.0740 -73.6300 -74.'5940 -73.3610 -71.6750 -69.1S40 

1. 4783 6.7687 6. 88 32 10.5762 11.5432 12. 5CI '56 7.4967 8.7876 -9.1067 
0.0191 o. 0214 o. 01 91 0.0273 0.0191 o. 0191 0.0191 . o. 02 06 0.0309 

HE4 NO 146 NO 147 PM 14 7 PM 148 p~ 149 sr~ 149 S"' 150 EU 152 EU 153 OY 158 
-80.9590 -78.1780 -79.0750 -76.9210 -76.0740 -77.1450 -72.8890 -73.3610 -70.3740 

-10.8572 -5.1138 -6.0392 -2.0003 -0.6292 -0.4229 -12.8584 -5.7588 -'5. 0769 -23.7942 
0.0195 O. Cl95 o. 0210 0.0293 0.0195 o. 0195 0.0195 0.0259 0.0242 0.1705 

HE6 NO 144 NO 145 f'M 145. PM 146 PM 147 SM 14 7 SM 148 EU 150 EU 151 OY 156 
-83.7970 -e1.469o -81.3260 -79.5180 -7CI.0750 -79.3000 -79.3710 -74.8070 -74.6700 -70.8600 

_;10.3364 -3.4090 -2.3864 2.9505 1.9836 2. 8619 -11.79 86 "-1. 6431 -21.0544 
o.o199 o. 0214 o. 01 91 0.0191 0.0214 0.0191 0.0273 0.0239 1.0001 

L!6 PR 144 PR 145 NO 14 5 NO 146 NO 147 PM 14 7 PM 148 SM 150 SM 151 TB 156 
-80.8080 -79.6640 -81.4690 -80.9590 -78.1780 -79.0750 -76.9210 -74.5940 -70.0900 



"" 
62 SM 152 MASS E XC F. S S -74.7460 +I- 0.0140 jljfV 

**11<******** ___________________________________ ....;. _______________________________________________________ . ________________________ 
INCOMING GAMMA N p D T HE3 HE'4 Ll6 Ll7 Cl2 

-------------------------------------------------------------------------------------------------------------------
OUTGOING 

'5.8854 5. 9040 10.0649 11.9929 12.22 23 0.1718 8.7704 9.6953 -R. R790 
o. 0213 o. 0213 0.0236 0.0220 0.02 20 0.0220 0.0304 0.0278 0.0424 

GAMMA SM 152 SM 153 EU 153 EU 154 EU 155 GO 155 GO 156 TB 158 TB 159 ER 164 
-72.5600 -73.3610 -71.6750 -71.7890 -72.0370 -72.4930 -69.4280 -69.5340 -65.8670 

-8.2234 -2.6395 3.6795 3. 807 5 5. 7669 -8.3557 1.9800 1.5179 -17.6744 
0.0244 o. 01 98 0.0213 0.0236 0.0228 0.0220 0.0244 0.0304 0.0252 

N SM 151 SM 152 EU 15 2 EU 153. EU 154 GO 154 GO '15 5 TB 157 TB 158 ER 163 
-74.5940 -72.8890 -73.3610 -71.6750 -73.6530 -72.0370 -70.7090 -69.4280 -65.1430 

-8.6320 -2. 713 5 3.6609 5.3080 4. 5714 -7.8212 2.8224 3.4993 -15.6820 
0.0252 1. 0001 0.0213 o. 0198 0.0236 0.0220 0.0221 0.0221 0.0252 

p PM 151 PM 152 SM 15 2 SM 153 SM 154 EU 154 EU 155 GD 157 GO 158 HO 163 
-73.4030 -71.2500 -72.5600 -72.3930 -71.6750 -71.7890 -70.7690 -70.6270 -66.3530 

-14.2519 -6.4075 -5.9989 :-0.3720 0.4104 -13.7822 -1.3005 -2.2056 -21.8599 
0.0616 0.0252 o. 0244 0.0213 0.0213 0.0236 0.0221 c. 0221 0.0377 

D PM 150 PM 151 SM 151 SM 152 SM 153 EU 15 3 EU 154 GO 156 GQ 157 HO 162 
-73. 6300 -73. 4C30 -74.5940 -72.5600 -73.3610 -n.n5o -72.4930 -70.7690 -66.0220 I 

[\) 

Vl 

'P 
-13.6219 -7.9945 -5.3510 -1.9660 -1.87 56 -13.9102 -3.5705 -2.2956 -22.4459 

10.0198 0.0616 o. 01 91 0.0244 0.0198 0.0213 0.0221 c. 0221 1.0001 
T PM 149 PM 150 SM 150 SM 151 SM 152 EU 152 EU 153 GO 155 GO 156 HO 161 

-76.0740 -73.6300 -77.0560 -74.5940 -72.8A90 -73 •. 3610 -72.0370 -72.4930 -67.2500 

-15.2723 -7.9399 -B. 75 83 -3.1384 -3.4774 -14.~926 -3.79Cj9 -4.7240 -21.6283 
0.0220 0.0198 o. 0616 0.0252 1. 0001 0.0213 0.0221 0.0278 0.0228 

HE3 NO 149 NO 150 PM 15 0 PM 151 PM 15 2 SM 15 2 SM 153 EU 155 EU 156 OY 161 
-74.4050 -73.6660 -73.63 00 -73.4030 -11.2500 -72. 5600 -11.7890 -70.0460 -68.0490 

o. 2643 5.3057 6.1922 9.5952 11. 18 2 2 12.3546 8.5927 9.5255 -7.4977 
0.0198 o. 022 0 o. 019S 0.0616 0.02 52 0.0244 0.0236 0.0221 0.0236 

HE4 ND 148 NO 149 PM 149 PM 150 PM 151 SM 151 SM 152 EU 154 EU 155 OY 160 
-77.4350 -14.4050 -76. 0740 -13.6300 -73.4030 -74.5940 -11.6750 -71.7890 -69.6730 

-11.38 52 -6 0 0948 -5.9802 -2.2873 -1.3202 -o. 26 79 -12.8635 -5.3668 -4.07'i9 -21.9702 
0.0202 0.0224 o. 02 02 o. 0281 0.0202 0.0202 0.0195 0.0202 o. 0217 0.0316 

HE6 NO 146 NO 147 PM l47 PM 148 PM 149 SM 149 SM 150 EU 152 EU 153 DY 158 
-80.9590 -78.1780 -79.0750 -76.9210 -76.0740 -77.1450 -77.0560 -12.8890 -73.3610 -70.3740 

0\ 

-12.0744 -5.2830 -3.3674 1. 7365 0.5205 2.1709 -12.7796 -1.3671 -19.4064 
[\) 

o. 2005 o. 2005 0.0221 0.01<}8 0.0221 0.0198 0.0616 0.02U 0.0304 
U1 s 

ll6 PR 146 PR 147 NO 147 NO 148 NO 14<} PM 149 PM 150 SM 152 SM 153 TB 158 t-' 

-76.7600 -75.4800 -78.1780 -77.4350 -74.4050 -76.0740 -73.6300 -n. 56oo -69.4280 
Vl 
[\) 



62 SM 154 MASS EXCESS -72.3930 +I- o.ol4q MEV 0\ 

****•****** [\) 

------------------------------------------------------------------------------------------------------------------- Ul s 
IN COM lNG GAMMA N p 0 T HE3 HE4 ll6 LI7 C12 I-' 

Vl ------------------------------------------------------------------------------------------------------------------- + 
OUTGO lNG 

5. 8184 6. 68 50 10.7889 11.9760 13.3073 0.6588 9.5414 9.9793 -7.4750 
0.0220 o. 0220 0.0278 0.0317 0.0220 0.0220 0.0236 o. 0236 0.0304 

GAMMA SM 154 SM 155 EU 15 5 EU 156 EU 157 GO 157 GO 158 TB 160 TB 161 ER 166 
-70.1400 -71.7890 -70.0460 -69.4190 -10. 76qo -70.6270 -n .8460 -67.4650 -64.9180 

-7.9044 -1. 5004 4.4605 4. 5315 6.9599 -7.2707 3.1580 2.2889 -16.0244 
0.0213 o. 0236 o.o22o 0.0278 0.0220 0.0220 0.0278 0.0236 0.0252 

N SM 153 SM 154 EU 154 EU 155 EU 156 GO 156 GO 157 TB 159 TB 160 ER 165 
-72. 5600 -71.6750 -71.7890 -7.0.0460 -72.4930 -70.7690 -69.5340 -67.8460 -:-64.4400 

-8.9220 3.5939 4.59qo 5.2954 -7.8382 2.9924 3.1163 -14.8710 
0.1010 MASS 0.0220 0.0313 0.0278 0.0377 0.0287 0.0236 0.0244 

p PM 1.53 PM 154 SM 154 SM 155 SM 156 EU 156 EU 157 GO 159 GO 160 HO 165 
-70.7600 UNKNOWN -70.1400 -69.3310 -70.0460 -69.4tqo -68.5860 -67.8910 -64.8110 

-14.2789 -6.6975 -5.6799 -o.43qo 1.1914 -13.0582 -o. 8135 -2.0356 -20.688q 
1.0001 0.1010 o. 0213 0.0220 0.0220 0.0278 0.0221 o. 0287 0.0405 

0 PM 15 2 PM 153 SM 153 SM 154 SM 155 EU 155 EU 156 GO 158 GO 159 HO 164 
-71.2500 -70.7600 . -72.56 00 -70.1400 -11.7890 -70.0460 -70.6270 -68.5860 -64.8400 I 

[\) 

0\ 
0 
I 

-13.6769 -8.0215 -6.6510 -1.6470 -0.7366 -13.12n -2.4855 -1.8086 -20.9899 
0.0198 1.0001 o. 02 52 0.0213 0.0236 0.0220 0.0221 0.0221 0.0252 

T PM 151 PM 152 SM 15 2 SM 153 SM 154 EU 154 EU 155 GO 157 GO 15 8 HO 163 
-73.6660 -71.2500 -73.4030 -72.5600 -71.6750 -71.7890 -70.7690 -70.6270 -66.3 530 

-16.3243 -8.7853 -3.4284 -14.7596 -3.8169 -5.2870 -20.9613. 
0.1010 MASS 1. 00 01 0.1010 MASS 0.0220 0.0377 0.2005 0.0228 

HE3 NO 151 NO 152 PM 152 PM 153 Pill 154 SM 154 SM 155 EU 157 EU 158 OV 163 
-71.0000 UNKNOWN -71.2500 -70.7600 UNKNOWN -70.1400 -69.4190 -67.1300 -66.3630 

4.2537 6.13 72 9.5682 10.8922 12.6736 9.3167 9.5086 -6.6357 
MASS 0. 101 0 o. 0198 1.0001 0.1010 o. 0213 0.0278 0.0371 0.0228 

HE4 NO 150 NO 151 PM 151 PM 152 PM 153 SM 15 3 SM 154 EU 156 EU 157 ov 162 
UNKNOWN -71.0000 -73.6660 -11.2500 -70.7600 -72.5600 -70.0460 -69.4190 -68.1820 

-14.5112 ·-8.<J898 -5.26 72 -2.4503 -1.3752 -1.4299 -14.1634 -4.2278 -3.2949 -20.3182 
0.2005 0.4003 o. 0202 0.0224 0.0202 0.0617 0.0256 0.0240 0.0224 0.0239 

HE6 NO 148 NO 149 PM 149 PM 150 PM 151 SM 151 SM 152 EU 154 EU 155 OY 160 
-75.4800 -72.9300 -77.4350 -74.4050 -73.6660 -73.6300 -73.4030 -11.6750 -71.7890 -69.6730 

-6.2624 -0.5314 2.1159. -12.8066 -1.4341 -18.6354 
MASS MASS 0.40 02 MASS 0.1010 0.0198 ·1.0001 0.0221 0.0236 

LI6 PR 148 PR 149 NO 149 NO 150 NO 151 PM 151 PM 152 SM 154 SM 155 TR 160 
UNKNOWN UNKNOWN ;-12. 93 00 UNKNOWN -71.0000 -73.6660 -71.2500 -70.1400 -67.8460 



6! EU 1'51 MASS E ltCESS -74.6700 +/- 0.0200 MEV 
*********** -------------------------------------------------------------------------------------------------------------------
INCOMING "GAMMA N p 0 T HE3 HE4 l16 ll7 C12 
-------------------------------------------------------------------------------------------------------------------
OUTGOING 

6. 2904 7. 3290 11.5839 13.9330 10.5113 -1.1052 9.0284 10.6113 -11.7970 
o. 0244 o. 02 50 0.0262 o. 026<;1 1.0002 1.0002 1.000~ 0.0344 0.0421 

GAMMA EU 151 EU 152 GO 152 GO 153 GO 154 TB 154 TB 1'55 OY 157 OY 1'5A TM 163 
-72. 88<;10 -74.71 00 -73.1180 -73.6530 -70.2500 -71. 1400 -69.6100 -70.3740 -62.8730 

-7.9344 -1.1824 5.1045 5.3265 3.4'599 -10.0667 2.2070 1. 7759 -21.2614 
o. 0297 1.0002 0.0250 0.0262 1.0002 1.0002 0.1712 1.0002 0.1315 

N EU 150, EU 151 GO 151 GO 152 GO 153 TB 153 TB 154 OY 156 OY 157 TM 162 
-74.8070 -74.2700 -74.7100 -73.1180 -11.2700 -70.2500 -70.8600 -69.6100 -61.4800 

-4.9030 c. 7065 4.0659 6.3520 6.0904 -5.8812 2. 2194 3.6573 -15.5890 
0.0239 0.0283 0.0244 0.0256 0.0262 0.0269 1.0002 0.0283 0.0922 

p SM 150 SM 151 EU 151 EU 152 EU 153 GO 153 GO 154 TB 156 TB 157 ER 162 
-77.0560 -14.5940 -72.8 A90 -73.3610 -73.1180 -73.6530 -70.0900 -70.7090 -66.:noo 

-10.6609 -2.6785 -5.7099 0.0330 1.8354 -12.2632 -2.5775 -2.8086 -22.5559 
0.0244 o. 023 q o. 02 97 0.0244 0.0250 0.0263 1.0002 1.0002 1.0002 

0 SM 149 SM 150 EU 150 EU 151 EU 152 GO 152 GO 153 TB 155 TB 156 ER 161 
-77.1450 -77.0560 -74.8070 -72.8890 -74.7100 -73.1180 ;-71.1400 -70.0900 -6.5.2500 I 

[\) 

CJ\ 
';-' 

-10.2489 -4.4035 -5.9410 -1.6770 -0.4186 -12.4852 -5.2815 -3.5726 
0.0244 0.0244 1. 0002 0.0297 1.0002 0.0250 1.0002 1.0002 MASS 

T SM 148 SM 149 EU 149 EU 150 EU 151 GO 151 GO 152 TB 154 TB 155 ER 160 
-79.3710 -77.1450 -76.3900 -74.8070 -74.27 00 -74.7100 -70.2500 -71.1400 UNKNOWN 

-12.6803 -~.4559 --5. 16 73 0.5906 -o. 0574 -14.2876 -1.8599 -2.6570 -23.2313 
0.0312 o. 0244 o. 02 44 0.0239 0.0283 0.0244 0.0269 0.0263 0.0539 

HE3 PM 148 PM 149 SM 149 SM 150 SM 151 EU 151 EU 152 GO 154 GO 155 HO 160 
-76.9210 -76.0740 -77.1450 -77.0560 -74.5940 -7.2. 8890 -73.6530 -72.0370 -66.3700 

1.9803 7.8977 9. 5652 13.1862 14.<;1112 12.6436 10 .1117 11.4655 -9.7447 
0.0244 o .• o312 o. 0244 0.0244 0.0239 0.0297 0.0263 0.0269 1.0002 

HE4 PM 147 PM 148 SM 148 SM 149 SM 150 EU 150 EU 151 GO 153 GO 154' HO 159 
-79.0750 -76.9210 -7<;1.3710 -77.1450 -77.0560 -74.8070 -73.1180 -73.6530 -67.3500 

-10.9422 -4.6788 -3.9332 0.1677 2.0528 -1.0569 -13.4534 -3.9098 -2.6509 
0.0259 0.0330 o. 03 00 0.0247 0.0247 0.0540 1.0002 1.0002 0.0253 MASS 

HE6 PM 145 PM 146 SM 146 SM 147 SM 148 EU 148 EU 149 GO 151 GO 152 HO 157 
-81.3260 -:7<;.5180 -81.0460 -79.3000 -79.3710 -76.2800 -76.3900 .., 74.2700 -74.7100 UNKNOWN 

CJ\ 

-7.2894 o. 272 0 -1.9514 3.4525 3.1125 5.5439 -9.1886 -o. 9621 -19.1484 w 

0.0244 0.0244 0.0328 0.0244 0.0313 0.0244 0.0244 0.0245 1.0002 ·~ 
L 16 NO 145 NO 146 PM 146 PM 147 PM 148 SM 148 SM 149 EU 151 EU 152 OY 157 1-' 

-81.4690 -80.9590 -79.5180 -79.0750 -76.9210 -79.3710 -77.1450 -72.8890 -69.6100 \J1 
1-' 



63 EU 153 MASS E ~CESS -73.3610 +I- 0.0160 MEV 0\ 

*********** w 

------------------------------------------------------------------------------------------------------------------- ~ 
INCOMING GAMMA N p 0 T HE1 HE4 ll6 ll7 C12 1-' 

Vl ------------------------------------------------------------------------------------------------------------------- w 
OUTGOING 

6.3854 7.5810 11.8119 14.08 20 11.6603 -0.2273 9.8814 11.2193 -10.4910 
0.0248 o. 0241 0.0233 0.0233 1. 0001 0.0256 0.0358 o. 024.9 0.0385 

GAMMA EU 153 EU 154 GO 154 GO 155 GO 156 TB 156 TB 157 OY 159 OY i60 TM 165 
-11.6750 -73.6530 -72.0370 -72 .• 4930 -70.0~00 -70.7090 -69.1540 -69.6730 -62.8700 

-8.5434 -1.0254 5.3565 5. 5545 4.6389 -8.9177 3.0300 2.6289 -19.5274 
0.0213 0.0233 0.0241 0.0233 1. 0001 1. 0001 0.0323 0.0358 0.0478 

N EU 152 EU 153 GO 153 GO 154 GO 155 TB 15 5 TB 156 OY 158 OY 159 TM 164 
-72. 8890 -73.11 80 -73.6530 -72.0370 -11.1400 -70.0900 -70.3740 -69.1540 -61.9050 

-5.9040 -0.0185 4.1609 6.0890 6.3183 -5.7322 2.8664 3. 7913 -14.7830 
0.0213 0.0226 0.0248 0.0233 o. 0233 0.0233 0.0314 0.0289 0.0431 

p SM 1.52 SM 153 EU 15 3 EU 154 EU 155 GO 155 GO 156 TB 158 TB 159 ER 164 
-74.7460 -72.5600 -71.6750 -71.7890 -72.03 70 -72.4930 -69.4280 -69.5340 -65.8670 

-11.9029 -3.6795 -6.3189 0.1280 2.08 74 -12.0352 -1.6995 -2.1616 -21.3539 
0.0256 C.C213 o. 0213 0.0248 0.0241 o.C233 0.0256 0.0314 0.0264 

0 SM 151 SM 152 EU 152 EU 153. EU 154 GO 154 GO 15 5 TB 157 TB 158 ER 163 
-74.5940 -74. 7460 -72.8890 -11.6750 -73.6530 -72.0370 -10.7090 -6Cl.4280 -65.1430 I 

"' 0\ 

"' I 

-11.2549 -5.6455 -6. 3520 -2.2860 -o .2616 -12.2332 -4.1325 -2.6946 -21.9409 
C.0206 O.C256 c. 02 56 0.0213 0.0233 0.0241 1.0001 0.0256 0.0914 

T SM 150 SM 151 EU 151 EU 152 EU 153. GO 153 . GO 154 TB 156 TB 157 ER 162 
-17.0560 -74. 594C -74.6700 -72.8890 -73.1180 -73.6530 -70.0900 -70.7090 -66.3700 

-14.6623 -6.8179. -6.4093 .-0.4104 -0.7824 -14.1926 -1.7109 -2.6160 -22.2703 
0.0621 C.0264 c. C2 56 0.0213 0.0226 0.0248 0.0234 a. 0234 0.0385 

HE3 PM 150 PM 151 SM 151 SM 152 SM 153 EI,J 153 EU 154 GO 156 GO 157 HO 162 
-73.6300 -73.403 0 -74.5940 -74.7460 -12.5600 -71.6750 -72.4930 -70.7690 -66.0220 

0.2883 s. 915 7 8. 5592 11.9442 13.9102 12.0346 10.3397 11.6146 -8.5357 
0.0213 0.0621 o. 02 06 0.0256 0. 0213 0.0213 0.0234 0.0234 1. 0001 

HE4 PM 149 PM 150. SM 15 0 SM 151 SM 152 EU 15 2 EU 153 GO 155 GO 156 HO 161 
- U:. 0740 -73. 6300 -77.0560 -74.5940 -74.7460 -72.8890 -72.0370 -72.4930 -67.2500 

-11.8842 -5.Cl668 -4.2992 -0.6783 1.0468 -1.22 09 -13.8644 -3.7528 -2.3989 -23.6092 
0.0216 o. 0291 o. 021.6 0.0216 0.0210 o. 0275 b.025<i 0.0237 o. 0244 1.0001 

HE6 PM 147 PM 148 SM 148 SM 149 SM 150 EU 150 EU 151 GO 153 GO 154 HO 159 
-79.0750 -76.9210 -79.3710 -77.1450 -77.0560 -74.8070 -74.6700 -73.1180 -73.6530 -67.3500 

-9.2714 -1.9430 -3. 23 94 1.7605 1.1306 4.5379 -10.4306 -o. 8671 -1R.2954 
o. 0234 0.0213 o. 02 89 0.0213 o. 06 21 0.0206 0.0256 0.0249 0.0358 

Ll6 NO 147 NO 148 PM 148 PM 149 PM 150 SM 150 SM 151 EU 153 EU 154 OY 159 
-78.1780 -71.4350 -76.9210 -76.0740 -73.6300 -77.0560 -74.5940 -71.6750 -69.1540 



64 GO 152 MASS E lCCESS -74.7100 +I- 0.0150 MEV 
*********** 
---------------------~-----------~----------------------------------~----------------------------------------------
INCOMING GAMMA N p 0 T HE3 HE4 LI6 ll7 C12 
-------------------------------------------------------------------------------------------------------------------
OUTGOING 

6.4794 3. 8490 8.6759 11.3800 9. 2613 -1.4253 5. 7084 7. 54 73 
o. 0227 1. 00 01 1.0001 1.0001 1.0001 0.1707 0.0327 1.0001 MASS 

GAMMA GO 152 GO 153 TB 153 TB 154 • TB 155 OV 15 5 ov 156 HO 1.58. HO 15'1 VB 164 
-73.1180 -71.27 00 -70.2500 -71.1400 -6'1.0400 -70.8600 -66.3300 -67.3500 UNKNOWN 

-8.5114 -4.9625 1.6245 2.4185 2.6099 -11.3167 -1.5441 
1. 0001 o. 15 07 1.0001 1.0001 0.0522 1.0001 Ml\ SS 0.0327 MASS 

N GO 151 GO 152 TB 152 TB 153 TB 154 OV 154 DV 155 HO 157 HO 158 VA 163 
-74.2700 -70.'5300 -71.2700 -70.2500 -70.4600 -69.0400 UNKNOWN -66.3300 UNKNOWN 

-7.3290 -1.0385 4.2549 6.6040 3.1'324 -8.4342 1.6994 3.2823 -19.1260 
0.0250 0.0205 0.0227 0.0234 1.0001 1.0001 1.0001 o. 0318 0.0399 

p EU 151 EU 152 GO 15 2 GO 153 GO 154 TB 154 TB 155 OV 157 OV 158 TM 163 
-74. 6700 -72.8890 -73.1180 -73>6530 -70.2500 -71.1400 -69.6100 -70.3740 -62.8730 

-13.0389 -5.1045 -6.2869 0.2220 -1.6446 -15.1712 -2.8975 -3.32 86 -26.3659 
0.0266 0.0250 1. 00 01 0.0227 1.0001 1.0001 0.1707. 1.0001 0.1309 

0 EU 150 EU 151 GO 151 GO 152 GO 153 TB 15 3 TB 154 OV 156 OV 157 TM 162 
-74.8070 -74.6700 -74.2700 -73.1180 -71.2700 -7.0.2500 -70.8600 -6q.6100 -61.4800 I 

['\) 

0\ 
w 

I 

-13.2699 -6.7815 -6. 55 30 -2.2540 -4.1986 -15.9652 -6.5315 -3. 8'126 -27.'1299 
1.0001 0.0266 o. 02 66 1.0001 0.1507 1.0001 1.0001 0.1707 1.0101 

T EU 149 EU 150 GO 150 GO 151 GO 15 2 TB 15 2 TB 153 OV 155 OV 156 TM 161 
-76. 3'100 -74.8070 -75.8180 -74.2700 -70.5300 -71.2700 -~9.0400 -70.8600 -61.7300 

-12.4963 -:4.5139 -7.54 53 -1.8354 -1.8024 -14.0986 -4.4129 -4.6440 -24.3913 
0.0205 0.019'1 o. 02 66 0.0250 0.0205 0.0227 1.oooi. 1.0001 1.0001 

HE3 SM 149 SM 150 EU 15 0 EU 151 EU 15 2 GO 152 GO 153 TB 155 TB 156 ER 1.61 
-77.1450 -77.0560 -74.8070 -74.6700 -72.8890 -73.1180 '-71.1400 -70.0'100 -65.2500 

2.2363 e.o817 6. 5442 10.8082 12.4852 12.0666 7.2037 8.9126 
0.0205 0.0205 1. 00 01 0.0266 0.0250 1. 00 01 1.0001 1.0001 MASS 

HE4 SM. 148 SM 149 EU 149 EU 150 EU 151 GO 151 GO 152 TB 154 TB 155 EP 160 
-7'1. 3710 -71.1450 -76.3900 -74.8070 -74. 61'00 -74.2700 -70.2500 -71.1400 UNKNOWN 

-11.2622 -4.C1368 -7.51 92 -2.8'123 -0.9682 -2.2069 -14.0654 -7.6898 -6.1309 
0.0269 0.0209 o. 3104 0.0524 1.0001 0.1508 0.0269 o.l50il 1.0001 MASS 

HE6 SM 146 SM 147 EU 14 7 EU 148 EU 149 GO 149 GO 150 TB 152 TB 153 ER 158 
-81.0460 -79.3000 -77.5000 -76.2800 -76.3900 -75.1700 -75.8180 -70.5300 -71.2700 UNKNOWN 

0\ 

-9.2804 -1.6520 -2.20'14 3.7085 3.2966 2.5229 -11.5666 -o. 7731 -22.4684 -17 

0.0300 0.0205 o. 02 05 0.0205 0.0205 1.0001 0.0267 0.0227 0.0327 
Q 
p. 

LI6 PM 146 PM 147 SM 147 SM 148 SM 149 EU 149 EU 150 GO 152 GO 153 HO 158 I-' 
-79.5180 -79.0750 -,79. 3000 -79.3710 -77.1450 -76.3900 -74.8070 -B.l180 -66.3300 Vl 

['\) 



64 GD 154 MASS E~CESS -73.6530 +I- 0.01 BO MEV 0\ 

*********** + 

------------------------------------------------------------------------------------------------------------------- 0 
p. 

INCOMING GAMMA N p 0 T HE3 HE4 LI6 LI7 C12 I-' 

------------------------------------------------------------------------------------------------------------------- \J1 
+ 

OUTGOING 
6.4554 4. 7760 9.5729 12.0059 10.8883 -0.8542 6.8054 8.5043 -12.0330 
0.0248 1. 0002 1.0002 0.0269 1.0002 0.0333 0.0532 1.0002 o.1 016 

GAMMA GO 154 GO 155 TR 15 5 TB 156 TB 157 CV 157 DV 158 HO 160 HO 161 VB 166 
-12.0370 -11.1400 -70.0900 -70.7090 -69.6100 -70.3740 -t.6.3700 -67.2500 -61.6200 

-8.6064 -4.1854 2.5515 3.3155 4.0669 -9.6897 -0.2860 -0.4411 -21.5844 
o.o24B 1. 0002 1.0002 1.0002 0.1710 1.0002 1.ooo2 0.0532 1.4101 

N GO 153 GO 154 TB 154 TB 155 TB 156 OV 156 OV 157 HO 159 HO 160 VB 165 
-73.1180 -70.2500 -11.1400 -70.0900 -70.8600 -69.6100 -67.3500 -66.3700 -60.1400 

-7.5810 -1.1'l55 4.2309 6. 5010 4.0794 -7.8082 2.3004 "3.6383 -18.0720 
0.0241 0.0262 0.0248 0.0248 1.0002 0.0269 0.0367 o. 0262 0.0394 

p EU 1_53 EU 154 GO 154 GO 155 GO 156 TB 156 TB 157 OY 159 OY 160 TM 165 
-13.3610 -71.6750 -72.0370 -72.4930 -70.0900 -70.7090 -69.1540 -69.6730 -62.8700 

-13.8999 -5.3565 -6.3819 0.1980 -0.7176 -14.2742 -2.3265 -2.7276 -24.8839 
0.0228 0.0241 o. 0248 0.0248 1.0002 1.0002 0.0333 0.0367 0.0485 

0 ElJ 15:? EU 153 GO 15 3 Gn 154 GO 155 TB 15 5 TB 156 OY 158 DY 159 TM 164 . 
-72.8890 -73.3610 -73.1180 -72.0370 -71.1400 -70.0900 -70.3740 -6'l.1540 -61.9050 I 

[\) 
0\ 
+ 
I 

-13.9329 -7.6425 -6.6040 -2.3490 -3.4216 -15.0382 -4.9045 -3.3216 -25.7299 
o.026CJ 0.0228 o. 02 34 0.0248 1.000 2 1.0002 1.0002 0.0333 0.0411 

T EU 151 EU 152 GO 152 GO 153 GO 154 TB 154 TB 155 OY 157 OY 158 TM 163 
-74.6700 -72.8890 -74.71 00 -73.1180 -70.2500 -71.1400 -69.6100 -70.3740 -62.8730 

-13. CJ903 -5.7669 -8.4063 -2.0874 -1.9594 -14.1226 -3.786'l -4.2490 -23.4413 
0.0269 o. 022 8 o. 02 28 0.0241 0.0262 0.0248 0.0269 0.0325 0.0217 

HE3 SM 151 SM 152 EU 15 2 EU 153 EU 154 GO 154 GO 155 TB 157 TB 158 ER 163 
-74.5940 -74.7460 -72.8890 -73.3610 -11.6750 -72.0370 -70.7090 -69.4280 -65.1430 

.::\, 

0.9783 6. 5877 5. 8812 9.9472 12.2332 11.9716 8.1007 9.5385 -9.7017 
0.0222 0.0269 o. 02 69 0.0228 0.0241 0.0248 1.0002 0.0269 0.0918 

HE4 SM 150 SM 151 EU 151 EU 152 EU 153 GO 153 GO 154 TB 156 TB 157 ER 162 
-17.0560 -14. 5940 -74.6700 -12.8890 -73.3610 -73.1180 -70.0900 -70.7090 -66.3700 

-11.8802 -6. C348 -7.5722 -3.3083 -1.6312 -2.0499 -14.1164 -6.9128 -5.2039 
0.0232 0.0232 1. 0002 0.0287 0.0212 1. 0002 o. 0238 1.0002 1.0002 MASS 

HE6 SM 148 SM 149 FU 149 EU 150 EU 151 GO 151 GO 152 TB 154 TB 155 ER 160 
-79. 3110 -77.1450 -76.3900 -74.8070 -74.6700 -74.2700 -74.7100 -70.2500 -11.1400 UNKNOWN 

..; 10.8204 -3. 596C -3.3074 2.4505 1. 8026 1.8599 -12.4276 -0.7971 -21.3714 
0.0300 o. 022 8 o. 02 28 0.0222 0.0269 0.0269 0.0228 0.0248 0.0532 

ll6 PM 148 PM 149 SM 149 SM 150 SM 151 EU 151 EU 15 2 GO 154 GO 155 HO 160 
-76.9210 -76. 0740 -77.1450 -77.0560 -74.5940 -74.6700 -72.8890 -72.0370 -66.3700 



64 Gn 155 r-<ASS F. XC E S S -72.0371) +I- 0.0170 "EV 

** **** *** ** -------------------------------------------------------------------------------------------------------------------
INCOI\oi!NG GA~'-1A N p 0 T HE3 HE4 ll6 ll7 C12 

-------------------------------------------------------------------------------------------------------------------
OUTGO lNG 

8.5274 "· ~4 20 ll.BOH P.3410 13.2683 -C.4582 9.~014 R,8923 -11 ,Al70 
0.0240 l. 00 01 1),0262 IJ.rnt9 o.o~28 0.0362 1 .0001 0~0'3A9 1 • ')Or'll 

G"MMA Hl 15'5 Gn 156 TB 156 TB 157 TB 15 8 OY 15 A DY 1'59 HO' 161 HO 162 VA 167 
-72.4930 -7C, O<JOO -70.7090 -69.'•280 -70.37 40 -69.1540 -1:1.2500 -f:6.r:??n -(-0,4200 

-6.7474 0, R3 36 3.1175 5.550'5 \ 4.4329 -7.3097 o.~son ?. IJitR9 -1 A,4884 
0.02'33 o. 02 48 1,0001 1),0262 1. 01) 01 0.0~28 O.r'l'528 l.COrl o. 1 ()14 

N GO 154 GO 155 TB 15 5 T'3 1'56 TB 15 7 OY 1'5 7 OY 15A HO 16() HO 161. Yf\ 166 
-71.3610 -73. 65:'\fl -71).091)0 -71),7()"10 -69.61 ()() -70.?740 -66.~70!) -67.2'50() -6l.A200 

-7.6510 C.5345 6,3029 6.3930 6. '31. 44 -7.4732 4·'•?54 3.63(')3 -17,4'51)() 
0.0255 0.0240 0.0240 0.0240 0,02 62 0.0319 0,025'5 o. 0?48 0,0380 

p F.U 15 4 fU 155 GO 15 5 Gn 156 GO 1'57 TB 15 7 TA l '58 OY 160 DV 161. H' 166 
-71.6750 -71.7890 -72.4930 -70.7f>90 -71).7090 -69.4?RO -6Q,6730 -6f'. 049() -61.'1760 

-10.4269 -5.4265 -4.5229 2.2700 -0. 1 '5 16 -12.()392 -1.9305 - 1'1. 59? 6 -22.3029 
o. 02?.0 0.0255 o. 0233 0.0240 1.0001 O.C?.63 (),036'3 0.0255 0,03A9 

D EU 1'53 I"U 154 GD 1'54 GO 155 en 156 TB 156 TB 157 rw 159 DV 160 TM 1_65 
-74. 7460 -71.67'50 -73.3610 -72. 49'3(1 -70.0900 -70.7090 -69.1540 -£:-9.6730 -62. l'l700 I 

[\) 

0\ 
VI 

I 

-12.'3929 -4.1695 -6.8090 -0.4900 1. 59 74 -14.4722 -2.'524'5 -2.9256 -;>'i,OAl9 
0,0262 C, C22 0 o. 02 20 0.0233 O. 024A 1.0001 0.032A 0,036'3 O.fl4Al 

T EU 152 EU 153 r.Tr r5 3- - --GD 154 GO 155 TB_ 15 5 TA 156 flY 158 f)Y l'i9 TM 164 
-74.'5940 - 74. 7460 -72. AA90 -1"1.3610 -73.6531) -70.0900 -70.'3740 -69.1540 -6l.<J050 

-13.51053 -6.336<; -4.9333 -?.1574 -0.2294 -12.0506 -3.4519 -2. 5:no -?1.1013 
(),0270 0.0233 o. 02 20 0.0?55 1).0?40 0.0240 0.0319 o. (!2Q4 0.04~5 

t-E3 SM 152 SM 153 EU 15 3 FU 154 EU 155 GD 1 o:; 5 GO 156 TB 158 TB 159 FR 1M 
-73.4030 -72.56011 -74. 7460 -71.6750 -71. 7A90 -72.49:'\() -69,4280 -69,'5340 -1'15.%70 

-O.R317 7. 012 7 7. 4212 n .4202 12.1632 13.8306 10.3357 9. A736 ·-9.3187 
0.0624 c. one (), 02 6~ o.ono o.M55 o. ('1233 o.on~ 1).0319 o.nno 

HF4 SM 1'51 Sllol 1 'i2 EU 15 2 EU l 53 EU 154 GO }';4 GO 1.'55 TA 1 57 T~ 1"8 f'P 163 
-73.63()0 -P.403t'l -74. 5940 -74.7460 -71.6750 -7 3. 31'> 10 -70.7090 -69.4280 -65.143() 

-12.7142 -5,489A -5. 20 12 0.'5'567 -0.0912 -0.0339 -14.3214 -1.8938 -4.6379 -24,3A52 
0.0297 o.n224 o. 1)?24 0.0218 o.026h 0. 02 66 0,0224 o.n?51 l,Ofl(l2 1,000? 

HH SM 149 SM 150 FU 15 0 EU 151 FU 15? GO 15 2 GO 1 '53 m 155 TA 156 FP 1 61 
-76.9210 -76,0740 -77.1450 -77.0560 -74. <;q40 -74.6700 -72.88<)0 -73.6'531') -70,()900 -6".2500 

0\ 

-8.1'1904 -3.6490 -2.7624 0,6405 2.2?76 3. 3999 -A.9546 1.2749 -18.'1754 + 

o. 0221 0.0241 0,0221 (),0624 1),0270 0.0263 0.0221 0.1'1241 l,Or'l01 
Q 
p, 

Ll6 PM 149 PI~ 1 ~0 SIJ i5 n SM 151 SM 15 2 EU 15 2 EU 1'53 GD 155 Gl1 l. 56 HO 161 I-' 

-77.4350 -74. 405() -76.0740 -73.6300 -73. 403('1 -74.5940 -74.7460 -7?~493n ---.:..Af-:7 c;oo VI 
VI 



64 GO 156 MASS E lCCE SS -72.4930 +I- 0.0170 MEV ()"\ 

*******"'*** 
..,.. 

------------------------------------------------------------------------------------------------------------------- Q 
p. 

INCOMING GAMMA N p 0 T HE3 HF4 Ll6 ll7 C12 I-' 

------------------------------------------------------------------------------------------------------------------- Vl 
()"\ 

OUHOING 
6.3474 5. 5050 10.0709 11.9910 11.5923 -0.3952 7.6174_ e. 7673 -11.1630 
0.0240 o. 02 62 0.0319 0.0294 0.0362 0.0255 0.0389 o. 0270 0.1510 

GAMMA GO 156 GO 157 TB 157 TB 158 TB 159 OV 159 OV 160 HO 162 HO 163 VB 168 
-70.7690 -70.7090 -69.4280 -69.5340 -69.1540 -69.6730 -66.0220 -66.3530 -61.3300 

-8.5274 -3.1854 3.2805 3.813'5 4. 7409 -8.9857 o. 7740 0.3649 -20.1444 
0.0240 1. 0001 0.0262 0.0319 0.0328 0.0362 1.0001 0.0389 1.0001 

N GO 155 GO 156 T8 156 TB 157 - TB 158 OV 158 OV 159 HO 161 HO 162 VB 167 
-72.0370 -70.0900 -70.7090 -69.4280 -70.3740 -69.1540 -67.2500 -66.0220 -60.4200 

-7.9930 -1.6645 4.1229 5.7950 4. 5774 -7.8232 2.3554 3.3073 -17.6610 
0.0240 0.0294 0 .o 240 0.0240 0.0319 0.0294 0.0248 o. 0248 0.0345 

p EU t55 EU 156 GO 156. GO 157 GO 158 TB 158 TB 159 OV 161 DV 162 TM 167 
-71.7890 -70.0460 -70.7690 -7().6270 -69.4280 -69.5340 -68.0490 -68.1820 -62.1210 

-13.9539 -5.7685 -6.3029 0.0900 0. 0114 -13.7762 -1.8675 -2.6726 -23.7529 
0.0255 o. 024C o. 0240 0.0240 o. 02 62 0.0319 0.()255 0.0248 0.0380 

D EU 154 EU 155 GO 155 GO 156 GO 157 TB 157 TB 158 OV 160 IW 161 TM 166 
-71.6750 -11.7890 -72. 03 70 -70.7690 -70.7090 -69.4280 -69.6730 -68.0490 -61.8760 I 

"' ()"\ 
()"\ 
I 

-12.6969 -7.6965 -6.79 30 -2.2700 -2.4216 -14.3092 -4.2005 -2.8626 -24.5129 
0.0220 0.0255 o. 0233 0.0240 1.0001 0.0263 0.0363 o. 025 5 0.0389 

T EU 153 EU 154 GO 154 GO 155 GO 156 TB 156 TB 157 OV 159 DV 160 TM 165 
-74.7460 -71.6750 -73.3610 -72.0370 -70.0900 -70.7090 -69.1540 -69.6730 -62 .a 100 

-14 •. 8643 -6.9599 -8.4603 -2.4994 -2.4284 -14.2306 -3.8019 -4.6710 -22.9843 
0.0233 o. 022 0 o. 02 55 0.0240 0.0294 0.0240 0.02.94 0.0255 0.0270 

HE3 SM 153 SM 154 EU 154 EU 155 EU 156 GO 156 GO 157 TB 159 TB 160 ER 165 
-72.5600 -72.3930 -71.6750 -71.7890 -70.0460 -70.7690 -69.5340 -67.8460 -64.4400 

-1.5147 ?.7137 7. 11 72 9.8932 11.8212 12.0506 8.5987 9.5236 -9.0507 
0.0270 o. 0233 c. 02 20 0.0255 0.0240 0.0240 0.0319 0.0294 0.0435 

HE4 SM 152 SM 153 EU 15 3 EU 154 EU 155 GO 155 GO 156 TB 158 TB 159 ER 164 
-73.4030 -72.5600 -74.7460 -71.6750 -71.7890 -72.03 70 -69.4280 -69.·5340 -65.8670 

-14.0172 -E.3898 -5.7462 -2.3613 -o. 3952. -2.2709 -14.3054 -'5.9128 -4.4749 -23.7212 
0.0224 o. 062 5 o. 0218 0.0266 0.0224 o. 0224 0.0237 1.0002 0.0266 0.0917 

HE6 SM 150 SM 151 EU 151 EU 152 EU 153 GO. 153 GO 154 TB 156 TB 157 ER 162 
-76.0740 -73.6300 -77.0560 -74.5940 -74.7460 -72.81190 -73.3610 -70.()900 -70.7090 -66.3700 

-12.1764 -4.8440 -5. 66 24 -0.0425 0.9286 3.09 59 -12.4816 -0.90.51 -20.5594 
0.0241 0.0221 o. 0624 0.0270 0.0234 0.0221 0.0255 0.0241 0.0389 

LI6 PM 150 PM 151 SM 151 SM 152 SM 153 EU 153 EU 154 GO 156 GO 157 HO 162 
-74.4050 -73.6660 -73.63 00 -73.4030 -72.'5600 -74.7460 -71.6750 -70.7690 -66.0220 



64 GO 157 ~ASS EXCESS -70.7690 +I- 0 •. 0170 PIEV 
"'********** 
-----------------------------------------------------------------~-------------------------------------------------
INCOMIN(; GAMMA N p 0 T HE;I HE4 ll6 LI7 Cl2 
-------------------------------------------------------------------------------------------------------------------
OUHOING 

7.9294 5. 94 80 11.9009 12.0269 13.8353 -o. 2952 9.6724 8.9783 -10.7190 
o. 024C o. 0319 0.0294 0.0255 o. 02 55 0.0248 0.0270 0.0416 1.0001 

GAMMA GO 157 GO 1 "iA TB 15 8 TB 159 TB 160 OY 160 OY 161 HO 163 HO 164 YB 169 
-70.6270 -69.42 80 -69.5340 -67.8460 -69.6730 -68. C49.0 -66.3530 -64.8400 -60.0500 

-6.3474 -o. 84 25 3.7 235 5.6435 5.2449 -6.7427 1o2700 2.4199 -17.5104 
0.0240 0.0262 0.0319 0.0294 0.0362 0.0255 0.0389 o. 0270 0.1510 

N GO 156 GO 157 TB 15 7 TB 158 TB · 159 OY 1"i9 OY 16C HO 162 HO 163 YB 168 
-72.4930 -70.7090 -69.4280 -69.5340 -69.1540 -69.6730 -66.0220 -66.3530 -61.3300 

-8.0120 -0.5675 5.7049 5.4780 6.4074 -7.7872 4.2124 3.2123 -16.7920 
0.0294 0.0389 0.0240 0.0302 0.0294 0.0255 0.0248 o. 0248 0.0500 

p EU 156 EU 157 GO 15 7 GO 158 GO 159 TB 159 TB 160 OY 162 OY 163 TM 168 
-70.0460 -69.4190 -70.6270 -68.5860 -69.5340 -67.8460 -68.1820 -66.3630 -61.2660 

-12.1159 -5.787.5 -4.1229 1.6720 0.4544 -11.<;462 -1.7675 -0.8156 -21.7839 
0.0240 0.0294 o. 0240 0.0240 0.0319 0.0294 0.0248 0.0248 0.0345 

0 EU 155 EU 156 GO 156 GO 157 GO 158 TB 158 TB 159 OY 161 OY 162 TM 167 . 
-71.7890 -70.0460 -72.4930 -70.6270 -69.42 80 -69.5340 -68.0490 -68.1820 -62.1'210 I 

"' 0'\ 
---:] 

I 

-14. 0439 -5.8585 -6~ 3930 -o.o9oo -0.0786 -13.8662 -1.9575 -2.7626 -23.8429 
0.0255 o. 0240 o. 0240 0.0240 o. 0263 0.0319 0.0255 0.0248 0.0380 

T EU 154 EU 155 GO 15 5 GO 156 GO 157 TB 15 7 TB 158 OY 160 ov 161 .TM-166 
-71.6750 -71.7890 -72.03 70 -72.4930 -70.7090 -69.4280 -69.6730 -6A. 0490 -61.8760 

-13.3073 -7.4889 -6. 62 23 -2.518:4 -1.3314 -12.6486 -3.7659 -3.3280 -20.7823 
0.0220 o. 0240 o. 02 40 0.0294 0.0389 0.0240 0.0255 0.0255 0.0319 

I-!E3 SM 154 SM 155 FU 15 5 EU 156 EU 157 GO 157 GO 158 Tfl 160 TB 161 ER 166 
-72.3930 -70.1400 -71.7890 -70.0460 -69.4190 -70.6270 -67 .• 8460 -67.4650 -64.9180 

-0.6337 7.2707 5.77 02 11.7312 11.8022 14.2306 10.4287 9.5595 -8.7537 
0.0233 o. 022 0 o. 02 55 0.0240 0.0294 0.0?.40 0.0294 ! 0.0255 0.0270 

HE4 SM 153 SM 154 EU 154 EU 155 EU 156 GO 15.6 GO 157 TB 159 TB .160 ER 165 
-72.5600 -72.3930 -71.6750 -71.7890 -70.0460 -72.4930 -69.5340 -67.8460 -64.4400 

-14.7372 -6.8928 -6.4842 -0.4853 -1.7422 -0.074.9 -13.9054 -3.5698 -4.0319 -23.2242 
0.0625 0.0213 o. 0266 0.0224 o. 0258 0.0237 0.0244 Oo0266 0.0322 0.0273 

HE6 SM 151 SM 152 EU 152 EU 153 EU 154 GO 154 GO 155 TB 1?7 TB 158 ER 163 
-13.6300 -13.4030 -74.5940 -74.7460 -11.6750 -73.3610 -72.0370 -70.7090 -69.4280 -65.1430 

0'\ 

-11.1914 -5.5360 -4.16 54 0.8385 2. 48 55 1.7489 -10.6437 0.6769 -18.5044 + 

0.0221 1. 0001 o. 0270 0.0234 0.0221 0.02 55 0.0241 0.0241 0.0270 
Q 
I'L 

Ll6 PM 151 PM 152 SM 152 Sl\1 153 SM 154 EU 154 EU 155 GO 157 GO 158 HO 163 I-' 
-73.6660 -11.2500 -73.4030 -72.5600 -72.3930 -71.6750 -71.7890 -70.6270 -66.3 530 V1 

---:] 



64 m 158 MASS E XC E S S -7C.6270 +I- o. 0170 IIFV 0'\ 

~~'********* 
.j:-

------------------------------------------------------------------------------------------------------------------- Q 
p, 

11\JCfW INC: GhMMA N p 0 T HE3 HF4 U6 U7 r:12 1--' 

------------------------------------------------------------------------------------------------------------------- Vl 
():) 

CUHOING 
6.0304 6. 19 60 10.3549 11.7AAO 12.3533 -O.C2C2 8.3014 9.0913 -1 ('1.0970 
C.0302 o. 02 94 0.0255 '1.0255 0.0'.48 0.0?.48 0.0416 0.11263 n.o624 

c;.Ar~MA co 158 r.n 159 TB 15 9 TB l60 TB J 61 IJY 161 OY 162 HO 164 HO 165 Yfl 170 
-tf'.'5f.'6C -69. 53 40 -67.11460 -67.4650 -68.0490 -68.1820 -f-4.840') -64.A110 -6().5300 

-7.9294 -1. CJA 14 3.9715 4.()975 5.90 59 -8.2247 1.7430 1. C4P9 -18.6484 
0.0240 o. 0319 0.0294 0.0?55 0.0255 0.0248 0.0270 C. C4l6 1.1)001 

N GO 157 GO 158 TB 15 A T8 159 TB 160 OY l60 OY 161 HO 163 HO 164 VA 169 
-7C. 7A'10 -69. 42 80 -69.5340 -67.1'1460 -69.6730 -6!'.0490 -~6.3530 -l:4.A400 -6!1.05()() 

-8.4970 -2.7145 3.13059 4.9250 4. 8614 -8.0262 2.5354 ?.9403 -16.6670 
0.0389 r. 2001 n.o302 1).0?55 0. 02 55 0.1)255 (1.0?48 n.n?4A n.n362 

p FU 157 EU 158 GO 15 A GD 159 GO 160 TB 160 TB 161 OY 163 OY 164 TM 169 
-6<;.4190 -67.1300 -68.5960 -67.8'HO -67.8460 -67.4651:; -66.3630 -65.9490 -61.?490 

-13.7169 -6.2725 -5.7049 -o. 2no 0. 7() 2 4 -13.4922 -1.4925 -?.4926 -.22.4969 
0.0294 0. C3fl9 o. 0? 40 0.0307 0.0?.94 n.0255 0.0?4fl c.()? 4 8 0~0500 

D EU 156 t=U J 57 GO 15 7 GO 158 GO 159 TB 159 TB 160 nv 162 nv l6">, Til' 168 
-70.0460 -6S.41.9C -10.7690 -69.5860 -69. 5340 -67.8460 -68.1820 -(:~. 3630 -6l.:?n60 I 

"' 0'\ 
():) 
I 

-13.71379 -7.4595 -5.7950 -1.6720 -1.2176 -13.6182 -3.4395 -?.4876 -23.4559 
0.0~40 O.C294 o. 02 40 0.0240 0.0319 O.C294 0.024A 0.0?48 n.n345 

T FU 155 EU 156 GO 15 6 GO 157 GD 15 8 TA 15 8 TB 1 '59 DY 161 rw 162 TM 167 
-71.7890 -70.0460 -12. 4Cj30 -70.7690 -69.4280 -69.5340 -68.0490 -68.1820 -62.l210 

-15.41A3 - !'.l 55 c; -B.:?233 -">,.0034 -3.47B4 -14.5476 -4.0049 -<;.211'1 -22. ;> 7">,">, 

n.o~4o r:.0328 o. 02 9 4 0.0389 o.2no1 0.03()2 o.0255 1.0001 0.0319 
rf3 SM 155 SM 1. 56 EU 15 6 FU 157 EU l 5 B GD 15 R co l '59 TA 161 TF\ 162 FR 167 

-7C.1400 -6<;.3310 -10. 04(,0 -69.4190 -67.1300 -68.5fl60 -f.7.4(-,50 -65. vwn -6">,.2A50 

-0.6587 '5.1597 6. C? f:-2 10.1302 11.3172 l2.MA6 A.8827 q. '3? 06 -11.1"~37 

0.0220 c. 024 r. o. 02 40 0.0294 '1. 03'19 0.0:?40 0.0255 0. rp55 n.I"'.H9 
Hf:4 SM 154 SM 155 FU l5 r; FU 156 Ell 157 GO 15 7 GO 15A TB 160 TF\ 161 FR 166 

-72.3930 -711.1400 -71.7891"1 -70.!Vt60 -69.4190 -7o.u,qn -67.8460 -67.46'50 -6'·. 'H 80 

-14.8222 -7.5938 -6.1902 -3.414'1 -l.4R62 -1.2569 -13.3!174 -4 •. 7(\flfl -~.7939 -22.3582 
o. 0273 o. C237 o. 02 24 0.0258 0.0244 0.0244 0.0244 0.0322 o. C'97 0.0436 

H6 SM 152 SM 153 EU 15 3 EU 154 EU 155 Gn 1 <; 5 GO 156 Tl3 !.58 Tl3 159 EP '64 
-73.4()30 -7?.560r. -74.7460 -71.6750 -71.7B90 -72.0370 -72.493() -69.4280 -69.5140 -65.%70 

-13.46~4 -5.8840 -4.8664 n.A 135 0.3746 2. 0049 -12.2446 -1.??21 -19.8754 
1..0001 0.1014 o. 02 34 0.0221 n. "2'+1 0. 0? 41 0.0294 0. 03 01 o.n4l6 

LH PM 152 PM 153 SM 153 sr- 154 SM l 'i 5 EU 15 5 Fl) 156 GO 1.58 GO 159 HO 1M 
-71. 2500 -70.7f>OO -72.56 00 -7?..3930 -70.140() -71. 7~Q() -70.0460 -t-!1.5960 -6'•.8400 



- ~·-

64 GO 160 MASS EXCESS -67.8910 +I- Oe0190 MEV 
U•********* 
-------------------------------------------------------------------------------------------------------------------
INCOMING GAMMA N p 0 T HE3 HE4 ll6 ll7 Cl2 
----------------------·---------------------------------------------------------------------------------------------
OUTGOING 

5. 6404 6. 8630 10.6249 11.7390 13.4033 o.482e 9.2684 «;.2963 -8.6110 
o. 072 5 o. 02 69 1.0002 o. 0535 0.0262 0.0262 0.0339 0.1018 0.0725 

GIIMMA GO 160 GO 161 T8 161 T8 162 T8 163 OY 163 OY 164 HO 166 HO 167 Y8 172 
-65.4600 -67.4650 -65.3800 -64.6800 -66-.3630 -65.«;490 -63.0710 -62.2800 -59.2800 

-7.3764 "'-0. 82 74 4.6385 4.3675 7.1509 -7.1747 2.9370 2.0159 -16.7424 
0.0314 o. 02 69 0.0269 1.0002 0.0262 0.0262 0.0276 0.0339 0.0725 

N GO 15CJ GO HO T8 160 TB 161 T8 162 OY 162 OY 163 HO 165 HO 166 YB 171 
-68.5860 -67.8460 -67.4650 -65.3800 -68.18 20 -66.3630 -64.8110 -63.0710 -59.2200 

-9.1640 -2.8085 3.4159 4.1500 5.1314 -8.0752 2.4204 -2.3163 -16.0600 
0.0535 0.5004 0.0725 1.4101 1.0002 0.0535 0.0269 0.0339 0.0725 

p EU 15CJ EU 160 GO 160 GO 161 GO 162 TB 162 T8 163 OY 165 OY 166 TM 111 
-66.0160 -64.3000 -65.4600 -64.3800 -65.3800 -64.6800 -63.5120 -62.58C!O -59.1200 

-13.8969 -6.9395 -5.1519 -o. 6170 1.3694 -13.2222 -0.9895 -2.6076 -21.4669 
0.2009 0.0535 o. 0314 0.0725 0.0269 1.0002 0.0262 o. 0269 0.0629 

0 EU 158 EU 15<:l GO 159 GO 160 GO 161 TB 161 T8 162 OY 164 ov 165 TM 170 
-67.1300 -66.0160 -68.5860 -65.4600 -67.4650 -65.3800 -65.9490 -63.5120 -59.5600 I 

[\) 

0'\ 

'P 
-13.4219 -7.6395 -4.92 50 -1.1190 -o. o6 36 -12.9512 -2.3895 -1.CJ846 -21.5919 

0.0398 0.200CJ o. 02 55 0.0314 0.0269 0.0269 0.0262 0.0262 0.0372 
T EU 157 EU 158 GO -15 8- ---- GO 159 GO 160 T8 160 T8 161 OY 163 OY 164 TM 169 

-69.4190 -67.1300 -70.6270 -68.5860 -67.8460 -67.4650 -66.3630 -65.«;490 -61.2490 

-B. 4033 -3.6704 -3.5724 -14.9376 -4.0539 -5.7650 -21.9133 
MASS MASS o. 2009 0.0535 o. 5004 0.0725 0.0535 1.0002 0.0372 

I-!E3 SM 157 SM 158 EU 15 8 EU 159 EU 160 GO 160 GO 161 T8 163 TB 164 ER 169 
UNKNOWN UNKNOWN -67.1300 -66.0160 -64.3000 -65.4600 -64.6800 -62~1500 -60.9090 

-o. 9847 6.3922 9.9502 10.6502 13.2016 C!.1527 9. 2116 -7.3327 
0.0338 MASS 0.0398 0.2009 0.0535 0.0314 1.0002 0.0535 0.0355 

HE4 SM 156 SM 157 EU 15 7 EU 158 EU 159 GO 159 GO 160 T8 162 T8 163 ER 168 
-69.3310 UNKNOWN -69.4190 -67.1300 -66.0160 -68.5860 -6·5.3800 -64.6800 -62.9830 

-13.0962 -7.2778 -6.4112 -2.3073 -1.1202 0.2111 -12.4374 -3.5548 -3.1169 -20.5112 
0.0239 0.0258 o. 02 58 0.0309 0.0400 0.0258 0.0258 0.0272 0.0272 0.0333 

HE6 
\ 

SM 154 SM 155 EU 155 EU 156 EU 157 GO 157 GO 158 T8 160 T8 161 ER 166 
-72.3930 -70.1400 -71.7890 -70.0460 -69.4190 -70.7690 -70.6270 -61.8460 -67.4650 -64.9180 

0'\ 

-4.5504 0.4875 2. 3709 -12.4246 -1.6121 -18.9084 + 
Q 

MASS MASS o. 02 55 0.0339 MASS 0.0398 0.2009 0.0125 0.0339 p. 

l I6 PM 154 PM 155 SM 155 SM 156 SM 157 EU 157 EU 158 GO 160 GO 161 HO 166 ~ 
UNKNOWN UNKNOWN -70.1400- ~69.3310 UNKNOWN -69.4190. -67.13Q__O -65.4600 -63.0110 0 



f~ TB 15t; MASS EXCESS -69.5340 +I- 0.0240 MEV 0'\ 

*********** Vl 

------------------------------------------------------------------------------------------------------------~------ ~ 
INCOMING GAMMA N p D T HE3 HE4 ll6 Ll7 Cl2 I-' 

------------------------------------------------------------------------------------------------------------------- Vl 

OUTGOING • 
\() 

6.3834 7.4280 11.6509 13.5979 11.4193 -o. 7563 8.9944 1 o. 2913 -11.9140 
0.0306 o. 03 06 0.0300 0.0300 o.o424 0.0319 0.0319 0.0361 1.0003 

GAMMA TB 159 TB 160 OY 160 OV 161 OY 162 HO 162 HO 163 ER 165 ER 166 LU 171 
-67.8460 -69.6730 -68.0490 -68.1820 -66.0220 -66.3530 -64.4400 -64.<;180 -57.6200 

-8.1774 -1.1624 5.2035 5.3935 4. 5759 -9.1587 2.3500 1.7419 -20.4854 
0.0361 0.0400 0.0306 0.0300 1.0003 o. 0424 0.0467 0.0319 0.0646 

N TB 158 TB 159 DY 159 OY 160 OY 161 HO 161 HO 162 ER 164 ER 165 LU 170 
-69. 4280 -69.1540 -69.6730 -68.0490 -67.2500 -66.0220 -65.8670 -64.4400 -57.1200 

-6.1960 -0.1655 4.1589 5. 5920 6.15 73 -6.2162 2.1054 2.8953 -16.2930 
o. 0294 o. 034 7 0.0306 0.0306 0.0300 0.0300 0.0450 0.0313 0.0646 

p GO 158 GO 159 TB 159 TB 160 TB 161 DV 161 OY 162 HO 164 HO 165 VB 170 
-70.6270 -68.5 860 -67.8460 -67.46'50 -68.0490 -68.1820 -64.8400 -64.8110 -60.5300 

-11.9009 -3.9715 -5. 95 29 0.1260 1.9344 -12.1962 -2.2285 -2.9226 -22.6199 
0.02t;4 0.0294 o. 03 61 0.0306 0.0306 0.0300 0.0319 0.0450 1.0003 

D GO 157 GO 158 TB 15 8 TB 159 TB 160 OY 160 OV 161 HO 163 HO 164 VB 169 
-70.7690 -70.6270 -69.42 80 -67.8460 -69.67 30 -68.0490 -66.3530 -64.8400 -60.0500 I 

"' ---.1 
0 
I 

-11.9909 -5.643 5 -6.48 60 -1.9200 -o. 3986 -12.3862 -4.3735 -3.2236 -23.1539 
0.0294 o. 0294 0.0312 0.0361 0.0400 0.0306 0.0425 0.0319 0.1519 

T GO 156 GO 157 TB 15 7 TB 158 TB 159 DY 159 OV 160 HO 162 HO 163 VB 168 
-7 2. 4930 -70.7690 -70.7090 -69.4280 -69.1540 -69.6730 -66.0220 -66.3530 -61.3300 

-14.41'B -6.9749 -6.4073 -0.7024 .,-0.9294 ...,14.1946 -2.1949 -3.1950 -23.1993 
0.0339 0.0424 o. 02 94 0.0294 0.0347 0.0306 0.0300 0.0300 0.0528 

HE3 EU 156 EU 157 GO 15 7 GO 158 GD 159 TB 1.59 TB 160 OV 162 DY 163 TM 168 
-70.0460 -6S.4190 -70.7690 -70.6270 -68.5860 -67.8460 -68.1820 -66.3630 -61.2660 

-0.1698 6.1587 7. 82 32 11.9462 13.6182 12.4006 10.1786 11.1305 -9.8377 
0.0294 o. 033 9 o. 02 94 0.0294 0.0294 0.0361 0.0300 0.0300 0.0384 

HE4 EU 155 EU 156 GO 156 GO 157 GD 158 TB 158 TB 159 DY 161 DY 162 TM 167 
-71.7890 -70.0460 -72. 4930 -70.7690 -70.6270 -69.4280 -68.0490 -68.1820 -62.1210 

-12. 3862 -7.3858 -6.4822 -1.9593 0.3108 -2.1109 -13.<;)985 -3.88<;)8 -2.5519 -24.2622 
0.0281 0.0309 o. 02CH 0.0297 0.0297 1.oo 03 0.0315 0.0402 o. 0309 0.0426 

HE6 EU 153 EU 154 GO 154 GO 155 GD 156 TA 156 TB 157 DY 159 DY 160 TM 165 
-74.7460 -71.6750 -73.3610 -72.0370 -72.4930 -70.0900 -70.7090 -69.1540 -69.6730 -62.8700 

-11.0624 -3~1580 -4.65 84 1.3025 1.3735 3.8019 -10.4286 -0.8691 -19.1824 
0.0289 0.0278 o. 03 06 0.0294 0.0340 0.0294 0.0294 0.0306 0.0319 

ll6 SM 153 SM 154 EU 154 EU 155 EU 156 GO 156 GO 157 TB 159 TB 160 ER 165 
-72.5600 -72.3930 -71.6750 -71.7890 -70.0460 -72.4930 -70.7690 -67.8460 -64.4400 

.. 



~;;: ... -c,· -., ., 

66 OY 156 MASS E )(CESS -70.8600 +I- 0.1700 IIIEV 
'********** 
------------------------------------------------~---------------------~--------------------------------------------
INC OM I,NG GAMMA N p 0 T HE3 HE4 LI6 ll7 C12 
-------------------------------------------------------------------------------------------------------------------
OUTGOING 

6.8214 8.6059 11.4400 4.7084 6.9203 
1.0143 MASS 0.1725 1. 0143 MASS MASS 0.2140 0.1740 MASS 

GAMMA OY 156 OY 157 HO 157 HO 158 HO 159 ER 159 ER 160 TM 162 TM 163 Hf 168 
-69.6100 UNKNOWN -66.3300 -67.3500 UNKNOWN UNKNOWN -61.4800 -62.8730 UNKNOWN 

-9.8914 2. 3485 -3.1130 -2.5441 
1.0143 MASS MASS 0.1725 MASS MASS 1.0242 0.2140 MASS 

N DY 155 OY 156 HO 156 HO 157 HO 158 ER 158 . ER 159 ™ 161( TM 162 HF 167 
-6<;.0400 UNKNOWN UNKNOWN -66.3300 UNKNOWN UNKNOWN -61.7300 -61.4800 UNKNOWN 

-7.0090 o. 012 5 4.5969 7.1750 3.1124 -8.3742 1.1894 3.1283 -20.7690 
1.0143 1.0143 1.0143 0.1723 0.1725 1.0143 1.0143 o. 1924 1.0143 

p T8 155 T8 156 OY 156 OY 157 OY 158 HO 158 HO 159 ER 161 ER 162 LU 167 
-71.1400 -10.0900 -69.6100 -70.3740 -66.3300 ~67.3500 -65.2 500 -66.3700 -57.3 BOO 

-13.7459 -4.7845 -7.6669 o. 5640 -15.2412 -3.8386 
1.0143 1. 0143 1. 0143 1.0143 MASS 0.1725 MASS 1. 0143 MASS 

0 T8 154 T8 155 OY 15 5 OY 156 OY 157 HO 157 HO 158 ER 160 ER 161 LU 166 
-70.2500 -11.1400 -69.0400 -69.6100 UNKNOWN -66.3300 UNKNOWN -65.2500 UNKNOWN I 

"' -:] 

'o' 
-14.5399 -1.4885 -a. 061o -3.6340 

1.0143 1.0143 0.1772 1.0143 MASS MASS MASS MASS MASS 
T T8 153 T8 154 OY 154 OY 155 OY 156 HO 156 HO 157 ER 159 ER. 160 LU 165 

-11.2700 -70.2500 -10.4600 -69.0400 UNKNOWN UNKNOWN UNKNOWN UNKNOWN UNKNOWN 

-12.6733 -4.0669 -8.2523 -1.5154 -0.7514 -13.7566 -4.3529 -4.5140 -25.6513 
0.1708 0.1710 1. 0143' 1.0.143 1.0143 1.0143 1.0143 0.1772 1.4202 

HE3 GO 153 GO 154 T8 154 T8 155 T8 156 OY 156 OY 157 HO 159. HO 160 YB 165 
-73.1180 -73.6530 -7(1. 2500 -11.1400 -70.0900 -69.l>l 00 -67.3500 -66.3700 -60.1400 

1.4253 7. 904 7 5. 2742 10.1012 12.8052 10.6866 7.1337 8.9726 
0.1707 0.1708 1. 0143 1. 0143 1.0143 1.0143 0.1725 1.0143 MASS 

HE4 GO 152 GO 153 T8 153 T8 154 T8 155 OY 155 OY 156 HO 158 HO 159 Y8 164 
-74.7100 -13.1180 -71.2700 -70.2500 -11.1400 -69.0400 -66.3300 -6 7. 3500 UNKNOWN 

-12.6402 -6.1168 -<;.5892 -4.7923 -2.2382 -4.3569 -15.5134 
0.1715 1.0144 o. 3536 0.2268 1. 0144 o. 2268 0.1772 MASS MASS MASS 

HE6 GO 150 GO 151 T8 151 T8 152 T8 153 OY 153 OY 154 HO 156 HO 157 VB 162 
-75.8180 -74.2700 -11.5800 -70.5300 -11.2700 -69.1700 -70.4600 UNKNOWN UNKNOWN UNKNOWN 

()', 

-10.1414 -2.2070 -3.3894 2.8975 3.11.96 1-2529 -12.2736 -0.4311 -23.4684 
()', 

o. 1714 0.1112 1. 0143 0.1707 '0.1709 1.0143 1.0143 1.0143 0.2140 ~ 
ll6 EU 150 EU 151 GO 151 GO 152 GO 153 TB 153 T8 154 OY 156 OY 157 TM 162 1-' 

-74.8070 -74.6700 -74.2700 -74.1100 -73.1180 -11.2700 -70.2500 -69.6100 -61.4800 'cR 



66 OY 158 MASS EXCESS -70.3740 +/- 0.0280 MEV 0\ 

~·~········ 
0\ 

------------------------------------------------------------------------------------------------------------------- ~ 
IN COM lNG GA.MMA N p 0 T HE3 HE4 ll6 ll7 C12 ~ ------------------------------------------------------------------------------------------------------------------- CXl 

OUHOING 
6.8~14 4. 26 50 9.1319 11.8260 9. 8073 -1.5792 5.6194 7.4033 . 
0.0425 1. 0004 0.0573 1.0004 1.0004 0.0943 0.0530 o. 0448 MASS 

GAMMA OY 158 ov 159 HO 159 HO 160 HO 161 ER 161 ER 162 TM 164 TM 165 Hf 170 
-6<;.1540 -67.3500 -66.3700 -67.2500 -65.2500 -66.3700 -61.9050 -62.8700 UNKNOWN 

-8.8354 -4.82 64 2.0405 2.8745 -10.7707 -1.4840 -1.6331 
1.0004 o. 0403 1.0004 0.0'573 MASS 1.0004 0.0464 0.0530 MASS 

N OY 157 OY 158 HO 158 HO 159 HO 160 ER 160 ER 161 TM 163 TM 164 Hf 169 
-69.6100 -66.3300 -67.3500 -66.3700 UNKNOWN -65.2500 -62.8730 -61.9050 UNKNOWN 

-6.9540 -0.1635 4.6269 6.9600 3.6384 -7.9882 1. 568 4 3.1113 -19.8730 
0.0344 c. 0389 0.0425 0.0338 0.0573 1.0004 0.0350 0.0488 1.0004 

p TB 157 TB 158 OY 15 8 DY 159 DY 160 HO 160 HO 161 ER 163 ER 164 LU 169 
-70.7090 -69.4280 -69.1540 -69.6730 -66.3700 -67.2500 -65.1430 -65.8670 -57.7900 

-13.4199 -4.7295 -6. 6109 0.5940 -1.2286 -14.7152 -3.0515 -3.4596 -26.7799 
1.0004 0.0344 1. 0004 0.0425 1.0004 0.0573 0.0943 o. 0350 1.0104 

0 TB 156 TB 157 ov 15 7 OY 158 ov 159 HO 159 HO 160 ER 162 ER 1.63 LU 168 
-70.0900 -70.7090 -69.61 00 -69.1540 -67.3500 -66.3700 -66.3700 -65.1430 -56.7300 I 

[\) 

-J 
[\) 
I 

-11.6709 -7.1625 -6.8950 -2.5780 -4.0626 -15.5492 -5.9855 -4.0466 -27.9439 
0.0333 1.0004 1. 0004 1.0004 0.0403 1.0004 1.0004 0.0943 1.0004 

T TB 155 TB 156 OY 156 OY 157 OY 158 HO 158 HO 159 ER 161 ER 162 LU 167 
-73.6530 -70.0900 -71.1400 -69.6100 -66.3300 -67.3500 -65.2500 -66.3700 -57.3800 

-13.2683 -4.7409 -7.9263 -1.4604 -0.9274 -13.7266 -3.9669 -4.3760 -24.8853 
0.0328 o. 032 8 1. 0004 0 .o 344 0.0389 0.0425 1.0004 o. 044 8 1.0004 

PE3 GO 155 GO 156 TB 156 TB 157 TB 158 DY 158 OY 159 HO 161 HO 162 VB 167 
-72.0370 -72.4930 -70.0900 -70.7090 -69.4280 -69.1540 -67.2500 -66.0220 -60.4200 

0.5623 7.3097 8.1432 10.4272 12.8602 11.7426 7.6597 9.3586 -ll.l787 
o. 0323 o. 032 8 o. 03 33 1.0004 0.0344 1. 0004 0.0573 1.0004 o. 1038 

HE4 GO 154 GO 155 TB 15 5 T8 156 TB 157 OY 157 OY 158 HO 160 HO 161 VB 166 
-73.3610 -72.0370 -73.6530 -70.0900 -70.7090 -69.6100 -66.3700 -67.2500 -61.6200 

-13.3022 -7.0118 -5.9732 -1.7183 0.6308 -2.7909 -14.4074 -7.5538 -5.7149 
0.0346 o. 031 6 o. 03 20 0.0330 o. 0335 1. 0004 1.0004 0.0405 1.0004 MASS 

HE6 GD 152 GO 153 TB 153 TB 154 TB 155 OY 155 ov 156 Hfl 158 HO 159 VB 164 
-74.6700 -7'2. 8890 -74.7100 -73.1180 -73.6530 -70.2500 -71.1400 -66.3300 -67.3500 UNKNOWN 

-9.8684 -1.645C -4.2844 2.0345 2.5246 4. 1219 -ll.<;476 -0.4011 -22.5574 
0.0344 0.0313 o. 0313 0.0323 0.0328 0.0333 1.0004 0.0425 0.0530 

ll6 EU 152 EU 153 GD 15 3 GO 154 GO 155 TB 155 TB 156 OY 158 ov 159 TM 164 
-74.5940 -74.7460 -72.8890 -73.3610 -72.0370 -73.65 30 -70.0900 -69.1540 -61.9050 

-~ 
,, 



, 
~,.,.....- "• "" ~.-"-

M ov 160 I-lASS EXCESS -69.6730 +I- 0.0190 MEV 
*********** -----------.--------------------------------------------------------------------------------------------------------
INCOMING GAMMA N p 0 T HE3 HE4 U6 tl7 Cl2 
-------------------------------------------------------------------------------------------------------------------
OUTGOING 

6.4474 4. 6660 9.4649 11.6299 10.4013 -1.3813 6.2914 7.3553 
0.0262 1.0002 0.0398 o. 0283 0.0263 0.0443 0.0390 0.0355 MASS 

GAMMA ov 160 ov 1H HO 161 HO 162 HO 163 ER 163 ER 164 TM 166 TM 167 HF 172 
-68."0490 -67.25 00 -66.0220 -66.3530 -65.1430 -65.8670 -H.8760 -62.1210 UNKNOWN 

-B. 5904 -4. 08 55 2.6415 3.2275 3. 55 69 -10.1767 -0.7860 -0.9611 
' 0.0372 0.0535 1.0002 0.0398 0.0920 0.0283 0.0398 0.0'190 MASS 

N ov 159 ov 160 HO 160 HO 161 HO 162 ER 162 ER 163 TM 165 TM 166 HF 171 
-69.1540 -66.3700 -67.2500 -66.0220 -66.3700 -65.1430 -62.8700 -61.6760 UNKNOWN 

-7.42eo -1.0445 4.2229 6. 1700 3.9'114 -8.1842 1.5664 2. 8633 -19.3420 
0.0306 o. 0269 0.0262 0.0262 0.0398 0.0283 0.0283 0.0330 1.0002 

p TB 159 TB 160 ov 160 ov 161 ov 162 HO 162 HO 163 ER 165 ER 166 LU 171 
-69.5340 -67.8460 -68.0490 -68.1820 -66.02 20 -66.3530 -64.4400 -64.9180 -57.6200 

-13.3809 -5.2035 -6.3659 0.1900 -0.6276 -14.3622 -2.8535 -3.4616 -25.6889 
0.0330 0.0306 o. 03 72 0.0262 1.0002 0.0398 0.0443 0.0283 0.0629 

0 TB 158 TB 159 ov 159 ov 160 ov 161 HO 161 HO 162 ER 164 ER 165 LU 170 
-69.4280 -69.5340 -69.15 40 -68.0490 -67.25 00 -66.0220 -65.8670 -64.44fl0 -57.1200 I 

t\l 
---;] 
w 
I 

-13.9139 -7.1235 -6.9600 -2.3330 -3.3216 -14.9482 -5.3916 -3. 8486 -26.8329 
0.0276 0.0330 0.0338 0.0372 0.0535 1.0002 0.0283 0.0443 1.0002 

T TB 157 TB 158 OY 158 tlY 159 OY 160 HO 160 HO 161 ER 163 ER 164 LU 169 
-70.7090 -6'1.4280 -70.3740 -69.1540 -66.3700 -67.2500 -65.1430 -65.8670 -57.7900 

-13.8353 -5. G059 -1.8873 -1.9344 -1.8084 -14.1306 -4.1629 -4.8570 -24.5543 
0.0255 0.0255 o. 0330 0.0306 0.0269 0.0262 0.0283 0.0425 1.0002 

HE3 GO 157 GO 158 TB 15 8 TS 159 TB 160 OY 160 OY 161 HO 163 HO 164 VB 169 
-70.7690 -70.6270 -69.42 80 -69.5340 -67.8460 -68.0490 -66.3530 -64.8400 -60.0500 

o. 3953 6. 742 7 5. 9002 10.4662 12.31162 11.9876 8.0127 c;.162S -10.7677 
0.0255 0.0255 o. 0276 0.0330 0.0306 0.0372 0.0398 0.0283 0.1512 

HE4 GO 156 GO 157 TB 157 TB 158 TB 159 ov 159 OY 16"0 HO 162 HO 163 YB 168 
-72.4930 -70.7690 -70.7090 -69.4280 -69.5340 -69.1540 -66.0220 -66.3530 -61.3300 

- 13.9102 -7.162 8 -6.3292 -4.0453 -1.6123 -2.7299 -14.4725 -6.8128 -5.11'39 -25.6512 
0.0252 o. 025 8 o. 02 65 1.0002 0.0279 1.0002 0.0341 0.0536 1.0002 0.1019 

HE6 GO 154 GO 155 TB 15 5 TB 156 TB 157 OY 157 ov 158 HO 160 HO 161 VB 166 
-73.3610 -72.0370 -73.6530 -70.0900 -70.7090 -69.6100 -70.3740 -66.3700 -67.2500 -61.6200 

()', 

-12.0864 -3.9010 -4.43 54 1.9675 1.9576 1.8789 -11.9086 -0.8051 -21.8854 ()', 

0.0269 0.0255 o. 0255 0.0255 0.0255 0.0276 0.0330 0.0262 0.0390 ${ 
lt6 EU 154 EU 155 GO 155 GO 156 GO 157 TB 157 TB 158 DY 160 DY 161 TM 166 

~ -71.6750 -11.7890 -72. 03 70 -72.4930 -70.7690 -70.7090 -69.4280 -68.04<10 -61.8760 0 



66 OY 161 MASS EXCESS -68.0490 +I- 0.0180 ,.ev 0'\ 

*********** 
0'\ 

------------------------------------------------------------------------------------------------------------------- ~ 
INCOMING GAMMA N p 0 T HE3 HE4 lt6 LI7 Cl2 ~ ------------------------------------------------------------------------------------------------------------------- I-' 

OUTGOING 
8.2044 5. 2620 11.4399 11.7410 12.7493 -1.1842 8.1604 8.1243 
0.0255 o. 03 94 0.0277 0.0420 o. 0439 o. 0277 0.0350 0.0503 MASS 

GAMMA OY 161 OY 162 HO 162 HO 163 HO 164 ER 164 ER 165 TM 167 TM 168 HF 173 
-68.1820 -66. C2 20 -66.3530 -64.8400 -65. 86 70 -64.4400 -62.1210 -61.2660 UNKNOWN 

-6.4474 -1. 5814 3.0375 5. 18 25 3. 9539 -7.8287 -0.1560 0.9079 
0.0262 1. 0002 0.0394 0.0277 . 0.0277 0.0439 0.0385 0.0350 MASS 

N OY 160 OY 161 HO 161 HO 162 HO 163 ER 163 ER 164 TM 166 TM 167 HF 172 
-69.6730 -67.2500 -66.0220 -66.3530 -65.1430 -65.8670 -61.8760 -62.1210 UNKNOWN 

-7.4920 0.1~85 5.9799 5.9750 5.9464 -8.0732 3.6684 2.8543 -18.7580 
0.0262 o. 0262 0.0255 0.0255 0.0277 0.0420 0.0325 o. 0325 1.0002 

p TB 160 TB. 161 OY 161 OY 162 OY 163 HO 163 HO 164 ER 166 ER 167 LU 172 
-67.8460 -67.4650 -68.1820 -66.3630 -66.3530 -64.8400 -64.9180 -63.2850 -56.5800 

-11.6509 -5.2675 -4.22 29 1.9470 -0.2316 -12.4072 -2.6565 -1.3596 -23.5649 
0.0300 o. 0262 o. 02 62 0.0255 0.0394 0.0277 0.0277 0.0325 1.0002 

0 T8 159 TB 160 OY 160 OY 161 OY 162 HO 162 HO 163 ER 165 ER 166 LU 171 
-69.5340 -67.8460 -69.6730 -68.1820 -66.0220 -66.3530 -64.4400 -64.9180 -57.6200 I 

"' ---:) -r 
-13.5709 -5.3935 -6.55 60 -0.1900 -0.8176 -14.5522 -3.0435 -3.6516 -25.8789 

0.0325 0.0300 o. 0367 0.0262 1.0002 0.0394 0.0439 o. 0277 0.0626 
T TB 158 TB 159 OY 159 OY 160 OY 161 HO 161 HO 162 ER 164 ER 165 LU 170 

-69.4280 -69.5340 -69.15 40 -69.6730 -67.2500 -66.0220 -65.8670 -64.4400 -57.1200 

-12.3533 -6.3229 -6.1573 -1.9984 -0.5654 -12.3736 -4.0519 -3.2620 -22.4503 
0.0248 0.0308 o. 03 00 0.0262 0.0262 0.0255 0.0421 o. 0269 0.0626 

HE3 GO 158 GO 159 TB 159 TB 160 TB 161 OY 161 OY 162 HO 164 HO 165 YB 170 
-70.6270 -68.5860 -69.53 40 -67.8460 -67.4650 -68.1820 -64.8400 -64.8110 -60.5300 

0.2953 e. 2241 6.2432 12.1962 12.3222 14.1306 9.9671 9.2736 -10.4237 
0.0248 0.0248 o. 03 25 0.0300 0.0262 0.0262 0.0277 o. 0421 1.0002 

HE4 GO 157 GO 158 TB 15 8 TB 159 TB 160 OY 160 OY 161 HO 163 HO 164 YB 169 
...;70.7690 -70. 6270 -69.42 80 -69.5340 -67.8460 -69.6730 -66.3530 -64.8400 -60.0500 

-13.6102 -5.0828 -8.2682 -1.8023 -1.2692 -0.3419 -14.0684 -4.3088 -4.7179 -25.2272 
0.0251 o. 0251 1. 0002 0.0272 o. 0327 o. 0335 0.0369 1.0002 o. 0396 1.0002 

HE6 GO 155 GO 156 TB 156 TB 157 TB 158 OY 158 OY 159 HO 161 HO 162 YB 167 
-72.0370 -72.4930 -70.0900 ~70.7090 -69.4280 -70.3740 -69.1540 -67.2500 -66.0220 -60.4200 

-10. 3484 -4.0200 -2.3554 1.7675 3.4396 2. 2219 -10.1786 0.9519 -20.0164 
0.0248 c. 0300 o. 0248 0.0248 o. 0248 0.03 25 0.0300 0.0255 0.0350 

LI6 EU 155 EU 156 GO 15 6 GO 157 GO 158 TB 15 B TB 159 OY 161 OY 162 TM 167 
-71.7890 -70.0460 -72.4930 -70.7690 -70.6270 -69.4280 -69.5340 -61!.1820 -62.1210 



" ,. -, _..,. ---.:;:.--

66 OY 162 MASS EXCESS -68.1820 +I- 0.0180 MEV 

·-~'********* 
-------------------------------------------------------------------------~-----------------------------------------
INCOMING GAMMA N p 0 T HE3 HE4 LI6 ll7 C12 
-------------------------------------------------------------------------------------------------------------------
OUTGOING 

6. 2 52 4 5. 4600 9.7939 11.5789 11.1893 -O.A392 7.1724 7.'H43 -12.6320 
0.0255 o. 02 77 0.0420 0.0269 o. 0277 0.0325 0.0503 0.0367 0.0723 

GAMMA OY 162 OY 163 HO 163 HO 164 HO 165 ER 165 ER 166 TM 168 TM 169 HF 174 
-66.3630 -66.3530 -64.8400 -64.8110 -64.4400 -64.<;180 -61.2660 -61.2490 -55.5500 

-B. 2044 -2.9424 3.2355 3.5365 4. 5449 -9.3887 -0.0440 -o. oao1 
0.0255 0.0394 0.0277 0.0420 o. 0439 o. 0277 0.0350 0.0503 MASS 

N OY 161 OY 162 HO 162 1-10 163 HO 164 ER 164 ER 165 TM 167 TM 168 HF 173 
-68.0490 -66. 02 20 -66.3530 -64.8400 -65.86 70 -64.4400 -62.1210 -61.2660 UNKNCWN 

-8.0060 -2.0195 4.0279 5.4280 '4.3004 -8.2352 1.9024 2.4193 -18.4710 
0.0262 1. 0002 0.0255 0.0255 0.0420 0.0269 0.0325 0.0350 0.0723 

p TB 161 TB 162 OY 162 OY 163 DY 164 HO 164 HO 165 ER 167 ER 16.8 lU 1 '73 
-67.4650 -65.3800 -66.3630 -65.9490 -64.8400 -64.8110 -63.2850 -62.9830 -57.0000 

-13.4719 -5.7815 -5.9799 -0.0050 -0.0336 -14.0532 -2.3115 -3.1256 -24.7379 
0.0262 0.0262 o. 02 55 0.0255 0.0277 0.0420 0.0325 0.0325 1.0002 

0 TB 160 TB 161 OY 161 DY 162 DY 163 1-10 163 HO 164 ER 166 ER 167 lU 172 
-67.8460 -0.4650 -68.0490 -66.3630 -66.3530 -64.8400 -64.9] 80 -63.2850 -56.5800 I 

[\J 
---:) 
'-" I 

-13.5979 -7.2145 ..;6.1700 -1.9470 -2.1786 -14.3542 -4.6035' -3.3066 -25.5119 
0.0300 0.0262 o. 0262 0.0255 0.0394 0.0271 0.0277 0.0325 1.0002 

T TB 159 TB 160 OY 160 OY 161 DY 162 1-10 16 2 1-10 163 ER 165 ER 166 lU 171 
-69.5340 -67.8460 -:69.6730 -68.0490 -66.0220 -66.3530 -64.4400 -64.9180 -57.6200 

-14.5273 -7.1509 -7.9783 -2.5124 -2.7834 -14.3256 -4.2139 -5.1350 -23.8933 
0.0308 0.0262 o. 02 62 0.0262 1.0002 0.0255 0.0269 0.0333 0.0723 

HE3 GO 159 GO 160 TB 160 T8 161 T8 162 OY 162 ov 163 HO 165 HO 166 YB 171 
-68.5860 -67.8910 -67.8460 -67.4650 -65.3800 -66.3630 -64.8110 -63.0710 '-59. 2 200 

0.0203 6.0507 6. 2162 10.3752 11.8082 12.3736 8.3217 <;.1115 -10.0767 
0.0248 o. 0308 0.0300 0.0262 0.0262 0.0255 0.0421 0.0269 0.0626 

HE4 GO 158 GO 159 TB 159 TB 160 TB 161 OY 161 OY 16'2 HO 164 HO 165 YB 170 
-70.6270 -68.5860 -69.53 40 -67.8460 -67.4650 -68.0490 -64.8400 -64.8110 -60.5300 

-13.2872 -6.9398 -7.78 22 -3.2163 -1.2962 -1.6949 -13.6824 -5.6698 -4.5199 -24.4502 
0.0251 o. 0251 o. 02 72 0.0327 0.0303 0.0369 0.0265 0.0396 0.0280 0.1511 

HE6 GO 156 GO 157 T8 15 7 T8 158 T8 159 DY 159 DY 160 HO 162 HO 163 VB 168 
-7 2. 4930 -70.7690 -70.7090 -69.4280 -69.5340 -69.1540 -69.6730 -66.0220 -66.3530 -61.3300 

0\ 

-12.2244 -4.7800 -4.2124 1.4925 1. 2656 2.1949 -ll.9997 -1~0001 -21.0044 0\ 

0.0300 o. 0394 o. 0248 0.0248 o. 0308 0.0300 0.0262 0.02'55 0.0503 ~ 
Ll6 EU 156 EU 157 GO 157 GO 158 GO 159 TB 159 T8 160 OY 162 OY i63 TM168 ~ 

-70.0460 -69.4190 -70.7690 -70.6270 -68.5860 -69.5340 -67.8460 -66.3630 -61.2660 [\J 



6f OY 163 MASS EXCESS -66.3630 +I- 0.0180 MEV 0'. 

**••******* 0'. 

' $1 -------------------------------------------------------------------------------------------------------------------
IN COM lNG GAMMA N p 0 T HE3 HE4 ll6 U7 C12 

~ 
-----------------------------------------------~---------------------~--------------------------------~------------ w 
OUTGO lNG 

7.6574 5. 7660 11.5839 11.65 80 13.4863 -0.6532 8.9744 8.1043 -ll.6630 
0.0255 o. 0420 0.0269 0.0333 0.0325 0.0325 0.0367 o. 0627 0.0626 

GAMMA OY 163 OY 164 HO 164 HO 165 HO 166 ER 166 ER 167 TM 169 Til! 170 HF 175 
-65.9490 -64. 84 00 -64.8110 -63.0710 -64.9180 -63.2850 -61.24<10 -5«;.5600 -54.7000 

-6.2524 -0.79-24 3.5415 5.3265 4.'B69 -7.0917 0.9ZOO 1. 7219 -111.8844 
0.02'55 o. 02 71 0.0420 0.0269 0.0277 0.0325 0.0503 O.C367 0.0723 

N OY 162 DY 163 HO 163 HO 164 HO 165 ER 165 ER 166 TM 168 TM 169 HF 174 
-68.1820 -66.3530 -64.8400 -64.8110 -64.4400 -64.9180 - H .2660 -61.2490 -55.5500 

-8.2720 -c. 9005 5.4329 4.8100 6.0904 -8.1562 3.4194 2.1643 -18.ono 
1.0002 0.0531 0.0255 0.0262. 0.0269 0.0333 0.0350 0.0367 0.0723 

p TB 162 TB 163 OY 163 OY 164 OY 165 HO 165 HO 166 ER 168 ER 169 LU 174 
-65.3800 -64.6800 -65.9490 -63.5120 -64.8110 -63.0710 -62.9830 -60.9090 -55.5600 

-12.0339 -6.0475 -4. 02 79 1.4000 0.27 24 -12.2632 -2.1255 -1.6086 -22.4989 
0.0262 1.0002 o. 02 55 0.0255 o. 0420 0.0269 0.0325 0.0350 0.0723 

0 TB 161 TB 162 DY 162 OY 163 DY 164 HO 164 HO 165 ER 167 ER 16!1 LU 173 
-6 7. 4650 -65.3800 -68.1820 -65.9490 -64.8400 -64.8110 -63.2850 -62. <l!l30 -57.0000 I 

[\) 

a\ 
I 

-13. 4669 -5.7765 -5.9750 0.0050 -0.0286 -14.0482 -2.3065 -3.1206 -24.7329 
0.0262 0.0262 o. 02 55 0.0255 0. 02 77 0.0420 0.0325 0.0325 1.0002 

T TB 160 TR 161 OY 161 DY 162 DY 163 HO 16 3 HO 164 ER 166 ER 167 LU 172 
-67.8460 -67.4650 -68.0490 -68.1820 -66.3530 -64.8400 -64.9180 -63.2850 -56.5800 

-13.4033 -7.7629 -6. 5403 -2.7784 -1.6644 -12.9206 -4.1349 -4.1070 -22.0143 
0.0262 o. 0723 o. 02 62 1.0002 0.0531 0.0255 0.0333 0.1016 0.0723 

HE~ GO 160 GD 161 TB 161 TB 162 TB 163 OY 163 OY 164 HO 166 HO 167 VB 172 
-67.A910 -65.4600 -67.4650 -65.3800 -64.6800 -65.9490 -63.o7io -62.2800 -59.2800 

-0.2017 7.1747 6. 34 72 11.8132 11.5422 14.3256 10.1117 'l.1906 -.<:1.5677 
0~0308 0.0262 o. 02 62 0.0262 1.0002 0.0255 0.026'1 0.0333 0.0723 

HE4 GO 15'l GO 160 TB 160 TB 161 TB 162 OY 162 OY 163 HO 165 HO 166 VB 171 
-68.5860 -67.8'110 -67. 8460 -67.4650 -65.3800 -68.1820 -64.8110 -63.0710 -59.2200 

-13.1'122 -5.262 8 -7.2442 -1.2913 -1.1652 0.6431 -13.4874 -3.5198 -4.213'1 -23.9112 
0.0251 0.0251 o. 03 27 0.0303 0.0265 o. 0265 0.0258 0.0280 0.0423 1.0002 

HE6 GO 157 GO 158 TB 15 8 T8 159 TB 160 OY 160 OY 161 HO 163 HO 164 VB 16<:1 
-70.7690 -70.6270 -69.42 80 -69.5340 -67.8460 -69.6730 -68.0490 -66.3530 -64.8400 -60.0500 

-11.0324 -5.2500 -2. 53 54 1.2705 2. 3896 2. 3259 -10.5616 0.4049 -19.2 024 
0.0394 0.2008 o. 0248 0.0308 0.0262 0.0262 0.0262 0.0255 0.0367 

ll6 EU 157 EU 158 GO 1'5 8 GO 159 GO 160 TB 160 TB 161 OY 163 OV 164 TM 16<:1 
-6G.4190 -67.1300 -70.62 70 -68.5860 -67.8910 -67.8460 -67.4650 -65.9490 -61.2490 



\_ 
'. . 

66 DV 164 MASS EXCESS -65.9490 +I- 0.0180 MEV 
*********** 
--------------------------------------------------------------------------------~----------------------------------
INCOMING GAMMA N p 0 T HE3 HE4 li6 LI7 C12 
-------------------------------------------------------------------------------------------------------------------
OUHOING 

5.6344 6. 1510 10.2579 11.2810 12.2673 -0.5413 7.6994 8.0783 -11.5190 
0.0262 o. 02 69 0.0333 0.1016 o. 0325 0.0350 0.0627 0.0723 0.0531 

GAMMA DV 164 OV 165 HO 165 HO 166 HO 167 ER 167 ER 168 TM 170 TM 171 HF 176 
-63. 512 0 -64. 8110 -63.0710 -62.2800 -63.2850 -62.9830 -59.5600 -59.1200 -54.4300 

-7.6574 -1.8914 3.9265 4.0005 5. 82 89 -8.3107 1.3170 0.4469 -19.3204 
0.0255 o. 0420 0.0269 0.0333 0.0325 0.0325 0.0367 0.0627 0.0626 

N OV i63 OV 1 f;4 HO 164 HO 165 HO 166 ER 166 ER 167 TM 169 TM 170 HF 175 
-66.3630 -64. 8400 -64.8110 -63.0710 -64.9180 -63.2850 -61.2490 -5<J.5600 -54.7000 

-8.5580 -3.0165 3.4099 4. 3010 4. 7643 -8.5332 1. 7594 1.68<J3 -17.9480 
0.0531 1. 0002 0.0262 0.0333 0.0333 0.1016 0.0367 0.0723 0.0531 

p TB 163 TB 164 OV 164 DV 165 ov 166 HO 166 HO 167 ER 169 ER 170 LU 175 
-64.6800 -62.1500 -63.5120 -62.5890 -63.0710 -62.2800 -60.9090 -60.0200 -55.2900 

-13.7049 -6.3335 -5.43 29 -0.6230 0.6574 -13.5892 -2.0135 -3.2686 -23.5249 
1.0002 0.0531 o. 02 55 0.0262 0.0269 0.0333 0.0350 0.0367 0.0723 

D TB 162 TB 163 OV 163 OV 164 DV 165 HO 16 5 HO 166 ER 168 ER 169 LU 174 
-65.3800 -64.6800 -66.36 30 -63.5120 -64.8110 -63.0710 -62.9830 -60.9090 -55.5600 I 

"' -.J 
-.J 

I 

-13.4339 -7.4475 -5.4280 -1.4000 -1.1276 -13.6632 -3.5255 -3.0086 -23.8989 
0.0262 1.0002 o. 02 55 0.0255 0.0420 0.0269 0.0325 0.0350 0.0723 

T TB 161 TB 162 OV 162 ov 163 ov 164 HO 164 HO 165 ER 167 ER 168 LU 173 
-67.4650 -65.3800 -68.1820 -66.3630 -64.8400 -64.8110 -63.2850 -62.9830 -57.0000 

-15.4203 - 8. 4289 -8.2113 -3.0644 -3.7804 -14.9436 -4.5119 -6.2930 -23.1903 
o. 0723 1.4101 1. 0002 0.0531 1.0002 o.o262 0.1016 0.1016 0.0626 

HE3 GO 161 GO 162 TB 162 TB 163 TB 164 OV 164 OV 165 HO 167 HO 168 VB 173 
-65. 4600 -64.3800 -65.3800 -64.6800 -62.1500 -63.5120 -62.2800 -59.6800 -57.6900 

-0.4827 5.1577 6. 3802 10.1422 11.2562 12.9206 8.7857 8.8135 -9.0937 
0.0262 0.0723 o. 02 62 1.0002 0.0531 0.0255 0.0333 0.1016 0.0723 

HE4 GO 160 GO 161 TB 161 TB 162 TB 163 OV 163 DV 164 HO 166 HO 167 VB 172 
-67.8910 -65.4600 -67.4650 -65.3800 -64.6800 -66.3630 -63.0710 -62.2800 -59.2800 

-12.9202 -6.8898 -6.7242 -2.5653 -1.1322 -0.5669 -12.9404 -4.6188 -3.8289 -23.0172 
0.0251 0.0311 o. 03 03 0.0265 0.0265 0.0258 0.0258 0.0423 0.0272 0.0628 

HE6 GO 158 GO 159 TB 159 TB 160 T8 161 OV 161 ov 162 HO 164 HO 165 VB 170 
-70.6270 -68.5860 -69.5340 -67.8460 -67.4650 -68.0490 -68.1820 -64.8400 -64.8110 -60.5300 

0\ 

-12.9074 -5.9500 -4.1624 0.9895 0.3726 2.3589 -12.2326 -1.6181 -20.4774 0\ 

0.2008 0.0532 o. 0308 0.0262 0.0723 0.0262 1.0002 0.0262 0.0627 ~ 
ll6 EU 158 EU 159 GO 159 GO 160 GO 161 TB 161 TB 162 DV 164 ov 165 TM 170 b-. -67.1300 -66.0160 -68.5860 -67.8910 -65.4600 -67.4650 -65.3800 -63.5120 -59.5600 + 



67 HO 165 MASS E)(CESS -64.8110 +/- 0.0200 MEV 0\ 

*********** -J 

--------------~---------------------------------------------------------------------------~------------------------
~ 
0 

INCOMING GAMMA N p 0 T HE3 HE4 ll6 LI7 Cl2 ~ ------------------------------------------------------------------------------------------------------------------- \J1 

OUTGOING 
l!.3314 7. 3960 11.6099 13.1220 11.3863 -1.1372 8.4974 9.3763 -13.2490 
o. 0344 o. 0336 0.0336 0.0361 0.0511 0.0377 0.0728 0.0728 0.0728 

GAMMA HO 165 HO 166 ER 166 ER 167 ER 168 H4 168 TM 169 VB 171 VB 172 TA 177 
-63.0710 -64.9180 -63.2850 -62.9830 -61.2660 -61.2490 -59.2200 -5.<;.2800 -51.5620 

-8.0424 -1.1535 5.1715 5.3525 4.1699 -9.1917 1. 7360 1.2449 
0.0429 o. 02 90 0.0336 0.0336 0.0361 o. 0511 0.0633 0.0728 MASS 

N HO 164 HO 165 ER 165 ER 166 ER 167 Till 167 TM 168 VB 170 YB 171 TA 176 
-64.8400 -64.4400 -64.9180 -63.2850 -62.1210 -61.2660 -60.5300 -59.2200 UNKNOWN 

-6.1510 -o. 5165 4.1069 5.1300 6.1164 -6.6922 1.5484 1.9273 -17.6700 
0.0269 0.0276 0.0344 0.1020 0.0336 0.0361 0.0633 o. 072 8 0.0539 

p DV 164 DV 165 HO 16 5 HO 166 HO 167 ER 167 ER 168 TM 170 TM 171 HF 176 
-65.9490 -63.5120 - -63.0710 -62.2800 -63.2850 -62.9830 -59.5600 -59.1200 -54.4300 

-11.5839 -3. '1265 -5.8179 0.0740 1.9024 -12.2372 -2.6095 -3.4796 -23.2469 
0.0269 0.0269 o. 0429 0.0344 0.0336 0.0336 0.0378 0.0633 0.0632 

D DV 163 DV 164 HO 164 HO 165 HO 166 ER 166 ER 167 TM 169 TM 170 HF 175 
-H. 3630 -65.9490 -64.8400 -63.071.0 -64.9180 -63.2850 -61.2490 -59.5600 -54.7000 I 

•[\) 

-J 
co 
I 

-11.5789 -5.3265 -6.1190 -1.7850 ..:o. 3896 -12.4182 -4.4065 -3.6046 -24.2109 
0.0269 0.0269 o. 02 90 0.0429 0.0290 0.0336 0.0511 0.0378 0.0728 

T DV 162 DV 163 HO 163 HO 164 HO 165 ER 165 ER 16l! TM 168 TM 169 HF 174 
-68.1820 -66.3630 -66.3530 -64.8400 -64.4400 -64.9180 -61.2660 -61.2490 -55.5500 

-14.3623 -6.9909 -6. 0903 -0.6574 -1.2804 -14.2466 -2.6709 -3.9260 -24.1823 
1.0002 0.0539 o. 0269 0.0269 0.0276 0.0344 0.0361 0.0378 o. 072 8 

HE3 TB 162 TB 163 OV 163 OV 164 OV 165 HO 16 5 HO 166 ER 168 ER 169 LU 174 
-65.3800 -64.6800 -66.3630 -65.9490 -63.5120 -63.0710 -62.9 830 -60.9090 -55.5600 

0.22CJ3 6.2157 8. 23 52 12.2632 13.6632 12.5356 10.1377 10.6546 -10.2357 
0.0276 1.0002 o. 0269 0.0269 0.0269 0.0.429 o. 0336 0.0361 0.0728 

HE4 TB 161 TB 162 OY 162 DV 163 DV 164 HO 164 HO 165 ER 167 ER 168 LU 173 
-67.4650 -65.3800 -68. 18 20 -66.3630 -65.9490 -64.8400 -1':3.2850 -62.9830 -57.0000 

-12.8752 - 6.4•n8 -5.44 72, -1.2243 o. 7228 -1.4559 -13.6314 -3.8808 -2.5839 -24.7892 
0.0315 c. 0279 o. 0279 0.0272 0.0272 0.0405 0.0293 0.0293 0.0339 1.0002 

HE6 TB 159 TB 160 DV 160 OV 161 DY 162 HO 162 HO 163 ER 165 ER 166 LU 171 
-69.5340 -67.8460 -69.67 30 -68.0490 -68.1820 -66.0220 -66.3530 -64.4400 -64.9180 -57.6200 

-10.3134 -2.9370 -3. 7644 1.7015 1. 4306 4. 21 ~9 -10.1116 -0.9211 -i9.6794 
0.0320 0.0276 o. 02 76 0.0276 1.0002 0.02 69 0.0269 0.0344 0.0728 

Ll6 GO 159 GO 160 TB 160 TB 161 TB 162 OV 16 2 OV 163 HO 165 HO 166 VB 171 
-68.5860 -67.8910 -67.8460 -67.4650 -65.3800 -68.1820 -66.3630 -63.0710 -59.2200 

c . 
--'' ,, 



68 ER 162 MASS E~CESS -66.3700 +I- 0.0900 MEV 
*********** -------------------------------------------------------------------------------------------------------------------
INCOMING GAMMA N p D T HE3 HE4 ll6 ll7 C12 
-------------------------------------------------------------------------------------------------------------------
OUTGOING 

6;.8444 3.7920 8.6709 11.4500 8.7013 -2.3252 4.4484 6.3273 
0.0924 o. C973 0.1006 0.0966 1. 4129 0.1345 1.0140 1o 0040 · MASS 

GAMMA ER 162 ER 163 TM 163 TM 164 TM 165 YB 165 YB 166 LU 168 LU 169 w 174 
-65. 143 0 -62.8730 -61.9050 -62.8700 -60.1400 -6l.6200 -56.7300 -57.7900 UNKNCWN 

-9.1914 -5.6724 1.5675 2.4135 -11.8767 -2.9730 -2.8041 
1.0040 o. 15 81 0.0973 0.1006 MASS 1.4129 1.0040 1. 0140 MASS 

N ER 161 ER 162 TM 162 TM 163 TM 164 YB 164 YB 165 LU 167 LU 168 w 173 
-65.2500 -61.4800 -62.8730 -61.9050 UNKNOWN -60.1400 -57.3800 -56.7300 UNKNOWN 

-6.4090 0.4345 4.6199 7.1580 3.1774 -8.3642 0.8494 2.5783 
1.0040 o. 0966 0.0924 o. 0985 0.1006 0.0966 1.0040 o. 1749 MASS 

p HO 161 HO 162 ER 16 2 ER 163 ER 164 TM 164 TM 165 YB 167 YB 168 TA 113 
-67.2500 -66.0220 -65.1430 -65.8670 -61.9050 -62.8700 -60.4200 -61.3300 UNKNOWN 

-13.1359 -4.1845 -6.9669 0.5870 -1.7016 -15.1762 -3.7975 -4.1786 
0.1030 1.0040 1. 0040 0.0924 0.0973 0.1006 0.1345 1.0040 MASS 

D HO 160 HO '1.61 ER 161 ER 162 ER 163 TM 163 TM 164 VB 166 YB 167 TA 172 
-66.3700 -67.2500 -65.25 00 -65.1430 -62.8730 -61.9050 -61.6200 -60.4200 UNKNOWN I 

"' --l 

'P 
-13.9699 -6.8785 -2.9340 -4.9086 -16.0222 -7.0915 -4.7926 

1.0040 0.1030 MASS 1.0040 0.1581 0.0973 1.4129 0.1345 MASS 
T HO 159 HO 160 ER 16 0 ER 161 ER 162 TM 162 TM 163 YB 165 YB 166 TA 171 

-67.3500 -66.3700 UNKNOWN -65.2500 -61;.4800 -62.8730 -60.1400 -61.6200 UNKNOWN 

-12.1473 -3. 556<; -1.6423 -0.9154 -0.3294 -13.7336 -4.3429 -4.5180 
0.0955 o. 092 0 o. 1030 1.0040 0.0966 o. 0924 0. 0966 0.0962 MASS 

HE3 DY 159) OY 160 HO 160 HO 161 HO 162 ER 162 ER 163 TM 165 TM 166 HF 171 
-69.1540 -69.673 0 -66.3700 -67.2500 -66.0220 -65.1430 -62.8700 -61.8760 UNKNOWN 

1.5793 8.4307 5. 8442 10.7112 13.4052 11.38 66 7.1987 8.9826 
0.0943 0.0955 1. 0040 0.1030 1.0040 1.0040 0.1006 0.0966 MASS 

HE4 DY 158 DY 159 HO 159 HO 160 HO 161 ER 161 ER 162 TM 164 TM 165 HF no 
-70.3740 -69.1540 -67.3500 -66.3700 -67.2500 -65.2500 -61.9050 -62.8700 UNKNOWN 

-12.8282 -6.2868 -5. 8192 -4.5023 -1~6682 -8.3998 -6.1879 
1.0040 1.0040 o. 1924 0.0946 1.0040 MASS MASS 0.1582 o. 0974 MASS 

HE6 DY 156 OY 157 HO 157 HO 158 HO 159 ER 159 ER 160 TM 162 TM 163 HF 168 
-71.1400 -69.6100 -10.86 00 -66.3300 -67.35M UNKNOWN UNKNOWN -61.4800 -62.8730 UNKNOWN 

0\ 

-10.3684 ~1.6780 -3.55 94 3.0515 3.6456 1. 82 29 -11.6636 -0.4081 -23.7284 
CXl 

1.0040 o. 0922 1. 0040 0.0943 o. 0955 1.0040 0.1030 0.0924 1.0140 ~ 
ll6 TB 156 TB 157 OY 157 DY 158 OY 159 HO 159 HO 160 ER 162 ER 163. LU 168 ~ 

-70.0900 -70.7090 -69.61 00 -70.3740 -69.1540 -67.3500 -66.3700 -65.1430 -56.7300 [\) 



6E ER 164 MASS EXCESS -65.8670 +/- 0.0400 MEV 0\ 

*********** 
()) 

t<J ------------------------------------------------------------------------------------------------------------------- 1-j 

INCOMING GAMMA N p 0 T HE3 HE4 ll6 ll7 C12 ~ 
------------------------------------------------~------------------------------------------------------------------ .f=" 

OUTGOING 
t.6444 4. 2920 9.1449 11.2040 9.4843 -2.1122 5.3414 6.6603 
0.0452 o. 05 32 0.0525 0.0500 1.0008 0.1552 0.0721 1.0008 MASS 

GAMMA ER 164 ER 165 TM 16 5 TM 166 TM 167 VB 167 VB 16B LU 170 LU 111 w 176 
-64.4400 -62.8700. -61.8760 -62.1210 -60.4200 -61.3300 -57.1200 -57.6200 UNKNOWN 

-8.7954 .,-4.7444 2.0675 2. 8875 2.6129 -11.0937 -2.0600 -1.9111 
0.0452 o. 06 02 0.0532 0.052.5 0.1077 1.0008 1. 0008 0.0721 MASS 

N ER 163 ER 164 TM 164 TM 165 TM 166 Y8 166 VB 167 LU 169 LU 170 w 175 
-65.1430 -61.9050 -62.8700 -61.8760 -61.6200 -60.4200 -57.7900 -57.1200 UNKNOWN 

-6.8030 -0.2445 4.4199 6.1120 3.6514 -8.6102 0.9824 2.2813 
0.0452 0.0552 0.0452 0.0483 o. 0525 0.0500 1.0008 o. 0721 MASS 

p HO 163 HO 164 ER 164 ER 165 ER 166 TM 166 TM 167 VB 169 VB 170 TA 175 
-66.3530 -64.8400 -64.4400 -64.9180 -61.8760 -62.1210 -60.0500 -60.5300 UNKNOWN 

-12.9809 -4.5785 -6.5709 0.3870 -1.2016 -14.7022 -3.5845 -4.0456 
0.0532 0.0452 o. 0452 0.0452 0.0532 0.0525 0.1552 1.0008 MASS 

D HO 162 HO 163 ER 163 ER 164 ER 165 TM 165 TM 166 VB 168 VB 169 TA 174 
-66.0220 -66.3530 -65.1430 -64.4400 -62.8700 -61.8760 -t1.3300 -60.0500 UNKNOWN I 

"' ()) 

? 
-13.5669 -6.7235 -7.1580 -2.5380 -3.9806 -15.5222 -6.3085 -4.57% 

1.0008 0.0532 o. 0985 0.0452 0.0602 0.0532 1.0008 0.1552 MASS 
T HO 161 HO 162 ER 162 ER 163 ER 164 TM 164 TM i65 VB 167 VB 168 TA 173 

-67.2500 -66.0220 -66.3700 -65.1430 -6l.90 50 -62.870.0 -60.4200 -61.3300 UNKNOWN 

-12.749.3 -4.544<l -7.4873 -1.3094 -1.0084 -13.9336 -4.5889 -4.6250 
0.0439 o. 0439 o. 0532 0.0452 0.0552 0.0452 0.0500 / o. 0617 MAss· 

HE3 OY 161 . OY 162 HO 162 HO 163 HO 164 ER 164 ER 165 TM 167 T.M 168 HF 173 
-68.0490 -68.1820 -66. 02 20 -66.3530 -64.8400 -64.4400 -62.1210 -61.2660 UNKNOWN 

1.3813 7. 82 87 6. 2472 10.8662 13.0112 11.7826 7.6727 8.7366 
0.0443 c. 043<l 1. 0008 0.0532 <;>.0452 0.0452 0.0525 0.0500 MASS 

HE4 DV 160 OV 161 HO 161 HO 162 HO 163 ER 163 ER 164 TM 166 TM 167 HF 172 
-69.6730 -68.0490 -6 7. 25 00 -66.0220 -66.3530 -65.1430 -tl.8760 -62.1210 UNKNCWN 

-13.0912 -6.2398 -8.82 62 -3.9593 -1.2652 -3.2839 -14.6704 -7.4718 -5.6879 
0.0490 o. 0514 l. 0008 0.0642 1.0008 1.0008 0.0986 0.0604 0.0533 MASS' 

HH OV 158 OY 159 HO 159 HO 160 HO 161 ER 161 ER 162 TM 164 TM 165 HF 170 
-70.3740 -6q.1540 -67.3500 -66.3700 -67.2500 -65.2500 -66.3700 -61.9050 -62.8700 UNKNOWN 

-10.5274 -2.3500 -3.5124 2.8535 3. 0436 2. 22 59 -11.5086 -0.6081 -22.8354 
o. 0483 0.0467 o. 0512 0.0443 0.0439 1.0008 0.0532 0.0452 0•0721 

Lt6 T8 158 TB 159 OY 159 OY 160 DY 161 HO 161 HO 162 ER 164 ER 165 LU 170 
-69.4280 -69.5340 -69. 1540 -69.6730 -68.0490 -67.2500 -66.0220 -64.4400 -57.1200 

f 
I 
) 

lr 



{ 
-: .. 

I -· 

68 ER 166 MASS EXCESS -64.9180 +/- 0.0270 MEV 
••••••••••• 
-----------------------------------------------------------------------------------------------~-------------------
INCOMING GAMMA N p D T HE3 HE4 ll6 LI7 Cl2 
-------------------------------------------------------------------------------------------------------------------
OUTGOING 

6~4384 4. 49 20 9.4839 11. 2810 10.0633 -1.CJ632 5.7504 6.'l893 
0.0382 o. 0404 0.0542 0.0419 1.0004 0.0658 1.0004 o. 0750 MASS 

GAMMA ER 166 ER 167 TM 167 TM 168 HI 169 VB 169 VB 170 LU 172 LU 173 w 178 
-63.2850 -62.1210 -61.2660 -61.2490 -:60.0500 -60.5300 -56.5800 -57.0000 UNKNOWN 

-e. 5494 -3.8245 2.2675 3.2265 3. 2719 -10.5147 -1.2810 -1.5021 
0.0342 o. 0434 0.0404 ) 0.0542 0.1524 1.0004 1.0004 1.0004 MASS 

N ER 165 ER 166 TM 166 TM 167 TM 168 VB 168 VB 169 LU 111 LU 172 w 177 
-64.4400 -61.8760 -62.1210 -61.2660 -61.3300 -60.0500 -57.6200 -56.5800 UNKNCWN 

-7.3<}60 -1.0645 4. 2139 5. 7260 3.9903 -8.5332 1.1014 1. 9803 -20.6450 
0.0336 0.0389 0.0382 0.0404 0.0542 0.0419 0.0750 o. 0750 0.0750 

p HO 165 HO H6 ER 166 ER 167 ER 168 TM 168 TM 169 VB 171 VB 172 TA 177 
-64.8110 -63.0110 -63.2850 -62.9830 -61.2660 .,-61.2490 -59.2200 -59.2800 -51.5620 

-13.2139 -5.1715 -6.3249 0.1810 -1.0016 -14.3632 -3.4355 -3.9266 
0.0466 0.0336 o. 0342 0.0382 0.0404 0.0542 0.0658 0.0750 MASS 

D HO 164 HO 165 ER 165 ER 166 ER 167 TM 167 TM 168 VB 170 VB 171 TA 176 
-64.8400 -64.8110 -64.4400 -63.2850 -62.1210 -61.2660 -60.5300 -59.2200 UNKNCWN I 

"' ();) 

'I' 
-13.5149 -6. 'l565 -6.7120 -2.2920 -3.0606 -15.3222 -5.7295 -4.4.306 

0.0342 0.0466 o. 0483 0.0342 0.0434 0.0404 1.0004 0.0658 MASS 
T HO 163 HO 164 ER 164 ER 165 ER !"66 TM 166 TM 167 VB 169 ·VB 170 TA 175 

-66.3530 -64.8400 -65.8670 -64.4400 -61.8760 -62.1210 -60.0500 -60.5300 UNKNOWN 

-13.4863 -5.8289 -7.7203 -1.9024 -1.8284 -14.1396 -4.5119 -5.3820 -25.1493 
0.0325 0.0325 o. 0466 0.0336 0.0389 0.0382 0.0419 0.0658 0.0658 

HE3 OV 163 OV 164 HO 164 HO 165 HO 166 ER 166 ER 167 TM 169 TM 170 HF 175 
-66.3630 -65.9490 -64.8400 -64.8110 -63.0710 -63.2850 -61.2490 -5'l.5600 -54.7000 

0.8393 7. 0917 6. 2992 10.6332 12.4182 12.0286 a. on 1 8. 8135 -11.7927 
0.0325 o. 0325 o. 0342 0.0466 0.0336 0.0342 0.0542 o. 0419 0.0750 

HE4 OV 162 OY 163 HO 163 HO 164 HO 165 ER 165 ER 166 TM 168 TM 169 HF 174 
-68.1820 -!:6.3630 -66.3530 -64.8400 -64.8110 -64.4400 -61.2660 -61.2490 -55.5500 

-12.8432 -6.3958 -1.9772 -3.3583 -1.2133 -2.4419 -14.2245 -6.5518 -5.4879 
0.0333 o. 0327 1. 0004 0.0444 0.0344 0.0344 0.0484 0.0436 0.0406. MASS 

HE6 OV 160 OY 161 HO 161 HO 162 .HO 163 ER 163 ER 164 TM 166 TM 167 HF 172 
-69.6730 -68.0490 -67.2500 -66.0220 -66.3530 -65.1430 -65.8670 -61.8760 -62.1210 UNKNOWN 

0\ 

-11.1604 -3.4700 -3.66 84 2.3115 2.2779 -0.8141 -22.4264 
();) 

2. 3066 -11.7416 
1:':1 

0.0330 o. 0330 o/o325 0.0325 0.0325 0.0342 0.0466 0.0382 1.0004 f.! 

LI6 TB 160 TB 161 OV 161 DY 162 DV 163 HO 163 HO 164 ER 166 ER 167 LU 172 ~ 
-67.8460 -67.4650 -6B. C490 -68.1820 -66.3630 -66.3530 -64.8400 -63.2850 -56.5800 0\ 



68 ER 167 MASS EXCESS -63.2850 +/- 0.0270 MEV 
*********** 
-------------------------------------------------------------------------------------------------------------------
IN COM lNG GAMMA N p 0 T HE3 HE4 ll6 LI7 C12 
---------------·---------------------------------------------------------------------------------------------------
OUTGOING 

7.7694 5. 2700 11.0999 11.2250 
0.0404 o. 0542 0.0419 o. 0658 

GAMMA ER 167 ER 168 TM 168 TM 169 TM 170 
-62.9830 -61.2660 -61.2490 -59.5600 

-6.4384 . -1.94 64 3.0455 4.8425 
0.0382 o. 0404 0.0542 0.0419 

N FR 166 ER 167 TM 167 TM 16B TM 169 
-64.9180 -62.1210 -61.2660 -61.2490 

-7.5030 -0.2225 5.5449 5. 2850 
0.0389 0.1036 0.0404 0.0419 

p HO 166 HO 167 t:R 16 7 ER 16B ER 169 
-63.0710 -62.2800 -62.9830 -60.9090 

-11.6099 -5.2785 -4.2139 1. 5120 
0.0336 c.0389 o. 03 82 0.0404 

0 HO 165 HO 166 ER 166 ER 167 ER 168 
-64.8110 -l:3.0710 -64.9180 -62.9830 

-13.3949 -5.3525 -6.5060 -0.1810 
0.0466 0.0336 o. 0342 0.0382 

T HO 164 HO 165 ER 165 ER 166 ER 167 
-64.8400 -64.8110 '-64. 44 00 -64.9180 

-12.2673 -6.6329 -6.1163 -2.0094 -0.9864 
0.0325 0.0330 o. 0336 0.0389 0.1036 

Hf3 OV 164 DV 165 HO 165 HO 166 HO 167 
-65.9490 -63.5120 -64. 8110 -63 .ono -62.2800 

0.6533 8.3107 . 6. 4192 12.2372 12.3112 
0.0325 o. 032 5 o. 0466 0.0336 0.0389 

HE4 DV 163 DV 164 HO 164 HO 165 HO 166 
-1:6.3630 -65.9490 -64.84 00 -64.8110 -63.0710 

-12.8342 -4.6298 -7.5722 -1.3943 -1.0B2 
0.0327 c. 0327 o. 0444 0.0344 0.0468 

HE6 DV 161 DV 162 HO 16 2 HO 163 HO 164 
-68.0490 -68.1820 -66.C220 -66.3530 -64.8400 

-9.9084 -3.9220 -1.9024 2.12 55 3. 52 56 
0.0330 1.0004 o. 03 25 0.0325 0.0325 

Ll6 TB 161 TB 162 OV 162 OV 163 OV 164 
-67.4650 -65.3800 -68.1820 -66.3630 -65.9490 

12.1763 
0.0658 

VB 170 
-60.5300 

3.6249 
1.0004 

VB 169 
-60.0500 

5.6064 
0.0419 

TM 169 
-61.2490 

-o. 2236 
o.o·542 

TM 168 
-61.2660 

-1.1826 
0.0404 

TM 167 
-62.1210 

ER 167 

14.1396 
0. 03 8 2 

ER 166 
-64.9180 

-0.0849 
o. 0484 

ER 164 
-65.8670 

2. 3979 
0. 0466 

HO 164 
-64.8400 

( 

\ 

-1.6402 
0.0750 

VB 171 
-59.2200 

-8.4017 
0.0658 

VB 170 
-60.5300 

-8.5892 
0.0658 

TM 170 
-59.5600 

-12~1.472 
0.0419 

TM .169 
-61 •. 2490 

-14.5442 
0.0542 

TM 168 
-61.2660 

-12.8081: 
0.0404 

ER 168 
-62.9830 

ER 167 

-14.0184 
0.0344 

ER 165 
-64.4400 

-10.1376 
0.0336 

HO 165 
-64.8110 

7.8034 
0.0750 

LU 173 
-57.0000 

-0.6880 
1.0004 

LU 172 
-56.5800 

2.7944 
0.0750 

VB 172 
-59.2800 

-3.1125 
0.0750 

VB 171 
-59.2200 

-3.6165 
0.0658 

VB .170 
-60.5300 

-4.5679 
0.0658 

TM 170 
-59.5600 

9.6277 
0.0419 

TM 169 
-61.2490 

-4.6738 
0.0406 

TM 167 
-62.1210 

ER 167 

7.1823 
0.0750 MASS 

LU 174 w 179 
-55.5600 UNI<NOWN 

0.5509 
0.0750 MASS 

LU 173 w 178 
-57.0000 UNI<NOWN 

2. 0233 -20.2140 
0.0658 0.1230 

VB 173 TA 178 . 
-57.6900 -so. 3600 

-2.2336 -24.8589 
0.0750 0.0750 

VB 172 TA 177 
-5G.2800 -51.5620 

-4.1076 
0.0750 MASS 

VB 171 TA l 76 
-59.2200 UNI<NOWN 

-4.1890 -23.7863 
0.0750 0.0568 

TM 171 HF 176 
-5<;.1200 -54.4300 

8.7576 -11.0097 
0.0658 0.0658 

TM 170 HF 175 
-59.5600 -54.7000 

-4.7099 
0.0544 MASS 

TM 168 HF 173 
-61.2660 UNKNOWN 

c. 5169 -20.3734 
0.0404 0.0750 

ER l68 LU 173 
-62.9830 -57.0000 

~! 

0\ 
co 
t<J 
'1 

~ 
-:j 

I 

"' co 
"' I 
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68 ER 168 MASS EXCESS -62.9830 +I- 0.0300 MEV 

*********** -------------------------------------------------------------------------------------------------------------------
IN COM IN(; GAMMA N p 0 T HE3 HE4 lt6 ll7 Cl2 
-------------------------------------------------------------------------------------------------------------------
OUTGOING 

5.S974 5. 55 50 9. 7129 11.0870 11.1683 -1.278 2 6.6654 7.2143 -13.6180 
0.0439 o. 0439 0.0671 0.0762 0.0762 0.0762 0.0762 O.C583 0.0575 

GAMMA ER 16A ER H9 TM 169 TM 170 TM 171 VB 171 VB 172 LU 174 LU 175 w 180 
-60.9090 -61.2490 -59.5600 -59.1200 -59.2200 -5<;.2800 -55.5600 -55.2900 -49.3650 

-7.7694 -2.4994 3.3305 3. 45 55 4.4069 -9.4097 0.0340 -o. 5871 
'0.0404 o. 05 58 0.0439 o. 06 71 0.0671 0.0762 0.0762 0.0762 MASS 

N ER 167 ER 168 TM 168 TM 169 TM 170 VB 170 YB 171 LU 173 LU 174 w 179 
-63.2850 -61.2660 -61.2490 -59.5600 -60.5300 -59.2200 -57.0000' -55.5600 UNKNOWN 

-7.9920 -2.5205 3.7729 4.6980 4.2194 -8.7272 1.50£:4 1.6953 -20.1220 
0.1044 0.1044 0.0439 0.0762 0.0671 0.0762 o. 0671 0.0671 0.0854 

p HO 167 HO 168 ER 168 ER 169 ER 170 TM 170 TM 171 VB 173 Vl3· 174 TA 179 
-62.2800 -59.6800 -60.9090 -60.0200 -59.5600 -59.1200 -57.6900 -57.0600 -50.1500 

-13.0479 -5.7675 -5.5449 -0.2600 0.0614 -14.1342 -2.7505 -3.5216 -25.75A9 
0.0410 0.1044 o. 04 04 0.0439 0.0439 0.0671 0.0762 0.0671 0.1237 

0 HO 166 HO 167 ER 167 ER 168 ER 169 TM 169 TM 170 YB 172 VB 173 TA 178 
-63.0710 -62.2800 -63.2850 -60.9090 -61.2490 -59.5600 - !:9.2800 -57.6900 -50.3600 I 

[\) 

CP w 
I 

-13.1219 -6.7905 -5.,72 60 -1.5120 -1.7356 -14.2592 -4.6245 -3.7456 -26.3709 
0.0361 o. 041 0 o. 0404 0.0404 0.05 58 0.0439 0.0762 0.0762 0.0762 

T HO 165 HO 166 ER' 166 ER 167 ER 168 TM 168 TM 169 VB 171 Vf.l 172 TA 177 
-64.8110 -63. 071 0 -64.91 BO -63.2.850 -61.2660 -61.2490 -59.2200 -5<;.2800 -51.5620 

-14.4023 -7.2539 -7.5543 -2.4984 -3.2844 -14.5806 -4.7059 -5.6070 -25.1943 
0.0355 o. 0410 o. 0410 0.1044 o. 1044 o. 0439 0.0762 0.0762 0.0762 

HE3 OV 165 DV 166 HO 166 HO 167 HO 168 ER 168 ER 169 TM 171 TM 112 Hf 177 
-63.5120 -62.5890 -63.0710 -62.2800 -59.6800 -60.9090 -59.1200 -57.4000 -52.7200 

o. 5413 6.1757 6.6922 10~H92 11.8222 12.8086 8.2407 " 8.6196 -10.9777 
0.0350 c. 0355 o. 03 61 0.0410 0.1044 0.0404 0.0671 o. C762 0.0583 

HE4 OV 164 DV 165 HO 165 HO 166 HO 167 ER 167 ER l68 ™ 170 TM 171 HF 176 
-65.9490 -63.5120 -64. 8110 •63.0710 -62.2800 -63.2850 -59.5600 -59.1200 -54.4300 

-12.3992 -6.1468 -6.9392 -2.6053 -0.8202 -1.2099 -13.2384 -5.2268 -4.4249 -25.0312 
0.0352 0.0352 o. 0368 0.0486 0.0363 0.0368 0.0406 0.0559 0.0441 0.0763 

KE6 OV 162 DY 163 HO 163 HO 164 HO 165 ER 165 ER 166 TM 168 TM 169 HF 174 
-68.1820 -66.3630 -66.3530 -64.8400 -64.8110 -64.4400 -64.9180 -61.2660 -61.2490 -55.5500 

0'\ 

-11.6914 -4.3200 -3.4194 2.0135 1. 3906 2.6709 -11.5756 -1.2551 -21.5114 
CP 

1.0005 0.0583 o. 03 50 0.0350 0.0355 0.0361 0.0411 0.0439 0.0762 tx:l 
'1 

LI6 TB 162 TB 163 OY 163 OV 164 DV 165 HO 165: HO 166 ER 168 ER 169 LU 174 ~ ·-65.3800 -64.6800 -66.3630 -65.9490 -63.5120 -64.8110 -63.0710 -60.9090 -55.5600 CP 



68 ER 170 MASS E~CESS -60.0200 +I- 0.0700 MEV ~ 

*********** 
CP 

--------------·----------------------------------------------------------~------------------------------------------
t<J 
'i 

INCOMING GAMMA N p 0 T HE3 HE4 Ll6 LI7 C12 .tl ------------------------------------------------------------------------------------------------------------------- 0 

OUTGOING 
'5. 6814 6. 3890 10.5159 11.3000 12.6013 -0.53'52 7.4784 7.1173 -11.8640 
0.0990 o. 0990 0.0990 o. 0990 0.0922 0.0922 0.0860 0.0990 0.0796 

GAMMA ER 110 ER 111 TM 171 TM 112 TM.173 VB 173 VB 174 lU 176 LU 117 w 182 
-57.6300 -59. 12 00 -57.4000 -56.3700 -57.6900 -'57.0600 -53.4100 -52.2300 -48.1 '560 

-7.1824 -1.2424 4.164'5 4.2'585 6.1199 -1. <;767 1.2870 0.2259 -19.A514 
0.0770 0.0922 0.0990 0.0990 0.0990 0.0922 0.0860 o. 0860 0.0827 

N ER 169 ER 170 TM 170 TM 111 TM 172 VB 172 VB 113 lU 115 LU 176 w 181 
-60.9090 -59.5600 -59.1200 -57.4000 -59.2800 -'57.6900 -'5'5.2900 -53.4100 -48.2400 

-8.4990 -3.4175 3.4569 4.1'510 5.0224 -8.5142 1.5994 0.9883 -18.8790 
0.1221 0.1389 ,0.0990 0.0990 o. 0990 0.0990 0.0860 o. 0990 0.0801 

p HO 169 HO 170 ER 170 ER 111 ER 172 TM 172 TM 173 VB 115 VB 176 TA 181 
-58.8100 -55.8200 -57.6300 -56.5100 -'57.4000 -56.3700 -'54.8200 -'53.3900 -48.4300 

-13.4759 -6.2745 -4.9579 -0.'5760 0.89'54 -13.3312 -2.0075 -3.4286 -24.2939 
0.1221 o. 1221 o. 0770 0.0990 o. 0990 0.0990 0.0922 0.0860 0.0832 

0 HO 168 HO 169 ER .169 ER 170 ER 171 TM 171 TM 172 VB 174 VB 175 TA 180 
-59.6800 -58.8100 -60.9090 -57.6300 -59~ 1200 -57.4000 -57.0600 -54.8200 -48.8620 I 

[\) 

CP 

"F 
-12.6899 -7.2185 -4.6980 -0.9250 -0.4786 -i3.42'52 -3.1915 -3.0026 -24.8199 

0.1221 0.1221 o. 0762 0.0770 0.0922 0.0990 0.0922 0.0922 0.1063 
T HO 167 HO 168 ER 168 ER 169 ER 170 TM 170 TM 111 VB 173 VB 174 TA 179 

-62.2800 -59.6800 -62.9830 -60.9090 -59.5600 -59.1200 -57.6900 -57.0600 -50.1500 

-7.98 23 -3.0054 -4.1814 -14.8966 -4.4929 -5.9A40 -24.6813 
MASS MASS o. 12 21 0.1221 0.1389 0.0990 0.0990 0.1389 0.1063 

HE3 OV 167 ov 168 HO 168 HO 169 HQ 170 ER 170 ER 171 TM 173 TM 174 HF 179 
UNKNOWN UNKNOWN -59.68 00 -58.8100 -55.8200 -57.6300 -56.3700 -54.0600 -50.2700 

0.1443 7.1242 10.3712 11.3152 13.3956 9.0437 8.8326 -10.1747 
0.0754 MASS 0.1221 0.1221 0.1221 0.0770 0.0990 0.0990 0.0990 

HE4 ov 166 OY 167 HO 167 HO 168 HO 169 ER 169 ER 170 TM 172 TM 173 HF 178 
-62.5890 UNKNOWN -62.2800 -59.6800 -58.8100 -60.9090 -57.4000 -56.3700 -52.2700 

-11.6692 -6.0348 -5.51 82 -1.4113 -0.3882 0.5981 -12.2104 -3.9698 -3.5909 -23.1882 
0.0724 o. 0726 o. 0729 0.0755 0.1221 0.0751 0.0763 0.0923 0.0991 0.0861 

HE6 OY 164 DY 165 HO 165 HO 166 HO 167 ER 167 ER 168 TM 170 TM 171 HF 1.76 
-65.9490 -63.5120 -64.8110 -63.0710 -62.2800 -63.2850 -62.9830 -59.5600 -59.12QO -54.4300 

-11.9584 -3.3074 1.6165 3. 10 29 -12.0036 -1.5711 -20.6984 
1. 002-4 MASS 0.0725 0.0754 MASS 0.1221 0.1221 0.0990 0.0860 

' lt6 TB 164 TB 165 OV 16'5 OV 166 OV 167 HO 167 HO 168 ER 170 ER 171 LU, 176 
-62.1500 UNKNOWN -63 •. 5120 -62.'5890 UNKNOWN -62.2800 -59.6800 -57.6300 -'53.4100 





7C VB 168 MASS EXCESS -61.3300 +I- 0.1500 MEV -J 

** * **·****** 
0 

------------------------------------------------------------------------------------------------------------------- 6' 
INCOMING GAMMA N p 0 T HE3 HE4 ll6 LI7 C12 ~ . . ------------------------------------------------------------------------------------------------------------------- CD 

OUTGOING 
~. 7CJ14 3. 74 qo ~.q259 11.2400 
1. 0112 1. 0112 0.1616 1. 0112 MASS MASS MASS MASS MASS 

GAMMA VB 16A VB 169 LU 169 LU 170 LU 171 HF 171 HF 172 TA 174 H 175 OS 180 
-6C.0500 -57.79 00 -57.HOO -57.6200 UNKNOWN UNKNOWN UNKNOWN UNKNOWN UNKNOWN 

-8.9814 -5. 38 24 1.5245 2.6685 
1.0112 1. 0211 1.0112 0.1616 MASS MASS MASS MASS MASS 

N VB 167 VB 168 LU 16 8 lU 169 LU 170 HF 170 HF 171 TA 173 u 174 ns 179 
- ~o. 4200 -56. 73 00 -57.7'100 -57 •. 1200 UNKNOWN UNKNOWN UNKNOWN UNKNOWN UNKNOWN 

-6.4980 0.7185 4.5669 6.8610 3.4324 -8.5742 1. 83 83 
0.1530 0.1572 1.0112 0.1616 0.1616 1. 0112 MASS 0.165 5 MASS 

p TM 167 TM 11':8 VA 168 VB 169 VB 170 lU 170 LU 171 HF 173 HF 174 RE 1H 
-62.1210 -(:1.2660 -60.0500 -60.5300 -57.1200 -57.6200 UNKNOWN -55.5500 UNKNOWN 

-12.5899 -4.2735 -6.75 69 0.5340 -1.7446 -14.9212 
0.1538 0.1530 1. Otl2 i .0112 1.0112 0.1616 MASS MASS MASS 

D TM 166 TM 167 VB 167 VB 168 VB 169 LU 169 LU 170 HF 172 HF 173 RE 178 
-61.8760 -62.1210 -6C. 4200 -60.0500 -57.7900 -57.1200 UNKNOWN UNKNOWN UNKNOWN I 

[\) 

CD 
0\ 
I 

-13.4099 -l:.3325 -7.3710 -2.7240 -4.6186 -16.0652 
0.1540 0.1538 o. 18 03 1.0112 1.0211 1.0112 MASS MASS MASS 

T TM 165 TM 166 VB 166 VB 167 VB 168 lU 168 LU 169 HF 171 HF 172 RE 177 
-l:2.8700 -l:1.8760 -61.6200 -60.4200 -56.7300 -57.7900 UNKNOWN UNKNOWN UNKNOWN 

-11.8213 -3.27l<J -7.0963 -1.0044 -0.0454 -13.7866 -4.552<J -4.7740 
0.1515 0.1524 o. 15 38 0.1530 0.1572 1. 0112 1. 0112 1. 0112 MASS 

HE3 ER 165 ER 166 TM 166 TM 167 TM 168 VB 168 VB 16CJ LU 111 LU 172 w 177 
-64.4400 -64.9180 -61.8760 -62.1210 -61.2660 -60.0500 -57.6200 -56.5800 UNKNOWN 

2. 1122 8.7567 6.4042 11.2572 13.3162 11.5966 7.4537 9.7726 
0.1552 o. 151 5 0.1540 0.1538 0.1530 1. 0112 0.1616 1. 0112 MASS 

HE4 ER 164 ER 165 TM 165 TM 166 TM 167 VB 16 7 VB 168 LLJ 170 lU l 71 w l76 
-65.8670 -64.4400 -62.8700 -61.8760 -62.1210 -60.4200 -57.1200 -57.6200 UNKNOWN 

-12.5582 -5.7138 -a. 7662 -3.8873 -1.1082 -3.8569 -14.8834 -8.1098 -6.2309 
0.1750 o. 151 5 0.1545 0.1567 0.1541 1. 4180 0.1803 1. 0211 l. 0112 MASS 

HE6 ER 162 ER ll:3 TM 163 Tt-' 164 H' 165 VB 165 VB 166 LU 168 LU 169 w 174 
-66.3700 -65.1430 -62.8730 -61.9050 -62.8700 -60.1400 -61.6200 -56.1300 -57.7900 UNKNCWN 

-9.3964 -C.9940 -2.CJ864 3.5845 3. 9715 2. 3829 -11.1176 -0.4611 
0.1540 0.1515 o. 1515 0.1552 0.1515 0.15 40 0.1538 1. 0112 MASS 

L 16 HO 162 HO 163 ER 163 ER 164 ER 165 TM 16 5 TM 166 VB 168 VB l6CJ TA 174 
-66.0220 -66.3530 -65.1430 -65.8670 -64.4400 -62.8700 -61.8760 -60.0500 UNKNOWN 

i 



70 YB 170 MASS EXCESS -60.5300 +I- 01.0600 MEV 
*********** -------------------------------------------------------------------------------------------------------------------
INCOMING GAMMA N p 0 T HE3 HE4 lt6 ll7 C12 
-------------------------------------------------------------------------------------------------------------------
OUTGOING 

6.H14 4. 37 90 9.1859 11.4200 -2.5552 5.'3393 
0.0922 1. 0018 1.0018 0.0922 MASS 0.0922 MASS 0.0922 MASS 

GAMMA YB 170 YB 171 LU 171 lU 172 LU 173 HF 17 3 HF 174 TA 176 TA 177 OS 182 
-59.2200 -57.62 00 -56.5800 -57.0000 UNKNOWN -55.5500 UNKNOWN -51..5620 UNKNOWN 

-8.5514 -4.1925 2.1545 2.9285 
1.0018 0.0849 1.0018 r.oo 18 MASS MASS MASS MASS MASS 

N YB 169 YB 170 LU 170 LU 171 LU 172 HF 172 HF 173 TA 175 TA 176 OS 181 
-60.0500 -57.12 00 -57.6200 -56.5800 UNKNOWN UNKNOWN UNKNOWN UNKNOWN UNKNOWN 

-6.5700 -o.te76 4.5369 6.4110 3. 69 23 -8.3942 0.9694 l. 51 83 
0.0680 o. 0849 0.0922 o. 0922 1.0018 0.0922 0.0849 0.0781 MASS 

p TM 169 TM 170 YB 170 YB 171 YB 172 LU 172 LU 173 HF 175 HF 176 RE 181 
-61.2490 -59.5600 -59.2200 -59.2800 -56.5800 -57.0000 -54.7000 -54.4300 UNKNOWN 

-12.3999 -4.3455 -6.32 69 o. 5040 -1.1146 -14.6612 -4.0275 -4.0586 
0.0762 o.o68C 1. co 18 0.0922 1.0018 1.0018 0.0922 0.0849 MASS 

0 TM 168 TM 169 YB 169 YB 170 Y8 171 lU 171 LU 172 HF 174 HF 175 RE 180 
-61.2660 -,61.2490 -60.0500 -59.2200 -57.6200 -56.5800 -55.5500 -54.7000 UNKNOWN I 

[\) 
()) 

....;] 
I 

-13.3590 -6.1425 -6.8610 -2.2940 -3.4286 -15.4352 -5.0226 
0.0671 0.0762 o. 1616 1.0018 0.0849 1.0018 MASS 0.0922 MASS 

T TM · 167 TM 168 YB 168 YB 169 YB 170 LU 170 LU 171 HF 173 HF 174 RE 179 
-62.1210 -61.2660 -61.3300 -60.0500 -57.1200 -57.6200 UNKNOWN -55.5500 UNKNOWN 

-'12.1763 -4.406<; -6. <;064 -1.0764 -0.9514 -13.8166 -4.3729 -4.9940 
0.0658 o. 0671 o. 07 62 0.0680 0.0849 0.0922 0.0922 0.0922 MASS 

HE3 ER 167 ER 168 TM 168 Tli 169 TM 170 YB 170 YB 171 lU 173 LU 174 w 179 
-63.2850 -62. <;830 -61.2660 -61.2490 -59.5600 -59.2200 -57.0000 -55.5600 UNKNOWN 

1. 96 33 8.4017 6. 4552 11.4472 13.2442 12.0266 7.7137 8.9525 
0.0658 0.0658 o. 0671 0.0762 0.0680 1.0018 1.0018 0.0922 MASS 

HE4 ER 166 ER 167 TM 167 TM 168 H. 169 YB 169 YB 170 LU 172 LU 173 w l 78 
-64.9180 -63.2850 -62.1210 -61.2660 -61.2490 -60.-0500 -56.5800 -57.0000 UNKNOWN 

-12.2612 -5.6168 -7.96 92 -3.1163 -1.0573 -2.7769 -14. '3734 -6.9198 -5.6009 
0.0722 0.'0637 o. 0696 0.0691 0.0672 1.0018 0.1616 0.0850 1. 0018 MASS 

HE6 ER 164 ER 165 TM 165 TM 166 TM 167 YB 167 YB 168 LU 170 LU 171 w 176 
-65.8670 -64.4400 -62.8700 -61.8760 -62.1210 -60.4200 -61.3'300 -57.1200 -57.6200 UNKNOWN 

....;] 

-9.7784 -1.7360 -2.8894 3.4355 3.6165 2.43 39 -10.9276 -0.4911 
'0 

0.0710 0.0633 o. 0636 0.0658 0.0658 0.06 71 0.0762 O.OCJ22 MASS ~ 
ll6 HO 164 HO 165 ER 16 5 ER 166 ER 167 TM 167 TM 168 YB 170 YB 171 TA 176 I-' 

....;] 
-64.8400 .-64. 8110 -64.4400 -64.9180 -63.2850 -62.1210 -61.2660 -59.2200 UNKNCWN 0 



70 VB 171 MASS E l<CE SS -59.2200 +I- 0.0700 MEV ~ 

U'********* 
0 

---------------------------------------------------~--------------------------------------------------------------- ~ 
INCOMING GAMMA N p D T HE3 HE4 LI6 LI7 Cl2 ~ ------------------------------------------------------------------------------------------------------------------- f-' 

OUTGOING 
8. 131 4 4. 6490 10.<H59 11.2900 11.2613 -2.0952 ' 6.4304 ~.0473 
0.0990 1. 0024 0.0990 0.0990 0.0990 0.0922 0.0990 0.1389 MASS 

GAMMA VB 171 VB 172 lU 172 LU 173 LU 174 HF 174 HF 175 TA 177 TA 178 OS 183 
:""59.2800 -56.5800 -57.0000 -55.5600 -55.5500 -54.7000 -51.5620 -5_0. 3600 UNKNCWN 

-6.7614 -2.3824 2.4245 4.6585 -9.3167 -o. 827.1 
0.0922 1. 00 24 1.0024 0.0990 MASS o. 0990 MASS 0.0990 MASS 

N VB 170 YB 171 LU 171 lU 172 lU 173 1-!F 173 HF 174 TA 176 TA 177 OS 182 
-60.5300 -5 7.62 00 -56.5800 -57.0000 UNKNOWN -55.5500 UNKNOWN -51.5620 UNKNCWN 

-6.9490 0.6825 5.9069. 6.1310 5.4224 -8.5242 2. 0094 1.1183 -21.2130 
0.0922 o. 0990 0 .• 0990 0.0922 0.0990 0.0990 0.0860 0.0990 0.0822 

p TM 170 TM 171 VB 171 VB 172 VB 173 LU 173 LU 174 1-!F 176 HF 177 RE 182 
-:59. 5600 -59.1200 -59.2800 -57.6900 -57.0000 -55.5600 -54.4300 -52~ 7200 -45.2960 

-11.1069 -4.7245 -4.5369 1.8740 -0.8446 -12.9312 -3.5675 -3.0186 
0.0770 0.0922 o. 0922 0.0990 . 1.0024 0.0990 0.0922 0.0860 MASS 

0 ™ 169 TM 170 VB 170 VB 171 VB 172 LU 172 lU 173 HF 175 HF 176 RE 181 
-61.2490 -59.5600 -60. 53 00 -59.2800 -56.5800 -57.0000 -54.7000 -54.4300 UNKNOWN I 

[\) 
CP 
CP 
I 

-12.9039 -4.8495 -6.8310 .-0.5040 -1.6186 -15.1652 -4.5315 -4.5626 
0.0843 o. 0770 1. 0024 0.0922 1.00 24 1.0024 0.0990 0~0922 MASS 

T TM 168 TM H9 VB 16 9 YB 170 YB 171 LU 171 LU 172 HF 174 HF 175 RE 180 
-61.2660 -61.2490 -60. 05 00 -60.5300 -57.6200 -56.5800 -55.5500 -54.7000 UNKNOWN 

-11.1683 -5.1709- -5.61 33 -1.4554 -0.0914 -12.4466 -4.5029 -3.9540 -24.7863 
0.0762 o. 0770 o. 0770 - 0.0922 0.0990 0.09()0 0.0990 o. 0860 0.0854 

HE3 ER 169 ER lt9 TM 169 TM 170 TM 171 VB 171 YB 172 LU 174 LU 175 w 180 
-62.9830 -60.9090 -61.2490 -59.5600 -59.1200 -59.2800 -55.5600 -55.2900 -49.3650 

1.6403 9.4097 6. 9102 12.7402 12.8652 13.8166 9.4437 .8.8226 
0.0750 0.0762 o. 0843 0.0710 0.0922 0.0922 0.0990 0.0990 MASS 

HE4 ER 167 ER 168 TM 168 TM 169 TM 170 VB 170 VB 171 LU 173 LU 174 w 179 
-63.2850 -62.9830 -61.2660 -61.2490 -59.5600 -60.5300 -57.0000 -55.5600 UNKNOWN 

-12.3782 -3.8288 -7.65 32 -1.5613 -0.6022 -0.5569 -14.3434 -5.1098 -5.3309 
0.0732 0.0751 O.C779 0.0763 o. 0844 0.1656 1.0025 1.0025 1.0025 MASS 

Hf6 ER · 165 ER 166 TM 166 TM 167 TM 168 VB 168 VB 169 LU 171 LU 172 w 177 
-64.4400 -64.9180 -61.8760 -62.1210 -61.2660 -61.3300 -60.0500 -57.6200 -56. 5·800 UNKNOWN 

-8.4974 -2.1660 -1.1014 3.1125 4.6246 2.8889 -9. 634~ 0.878() -21.7464 
0.0728 0.0754 o. 0750 0.0.750 o. 0762 0.0843 0.0770 0.0990 0.0990 

ll6 HO 165 HO 166 ER 166 ER 167 ER 168 TM 168 TM 169 VB 171 VB 172 TA 177 
-64.8110 -B. 0710 -64.9180 -63.2850. -62.9830 -61.2660 -61.2490 -5<;.2800 -51.5620 



70 VB 172 MASS EXCESS -59.2800 +I- 0.0700 MEV 
*********** 
------------------------------------------------~----~-------------------------------------------------------------
INCOMING GAMMA N p 0 T HE3 HE4 Ll6 LI7 C12 
-------------------------------------------------------------------------------------------------------------------
OUTGOING 

6.4814 5. 0090 9.4159 10.9599 10.3513 -2.4253 5.1684 'i. 7773 -15.2700 
0.0922 o. 0990 0.0990 0.0860 0.0<122 0.0860 0.1389 0.1063 0.0990 

G,MMA VB 172 VB 173 tU 173 LU 174 LU 175 Hf 175 HF 176 TA 178 TA 179 OS 184 
-57.6900 -57.0000 -55.5600 -55.2900 -54.7000 -54.4300 -50.3600 -50.1500 -44.0100 

-8.1314 -3.4825 2.7845 3.1585 3o1299 -10.2267 -1.7010 -2.0841 
0.0990 1. 0024 0.0990 0.0990 0.0990 0.0922 0.0990 0.1389 MASS 

N VB 171 VB 172 LU 172 LU 173 LU 174 HF 174 HF 175 TA 177 TA 178 OS 183 
-59.2200 -56. 5·BOO -57.0000 -55.5600 -5·5.5500 -54.7000 -51.5620 -50.3600 UNKNOWN 

-7.4490 -1.0975 4.2569 5.4410 3.9223 -B. 8542 0.2394 0.6083 -21.1690 
0.0990 0.0990 0.0922 0.0922 0.0990 0.0860 0.0990 0.0990 1.0024 

p TM 171 TM 172 VB 172 VB 173 VB 174 LU 174 LU 175 HF 177 HF 178 RE 183 
-59.1200 -57.4000 -57.6<100 -57.0600 -55.5600 -55.2900 -52.7200 -52.2700 -45.4000 

-12.8559 -5.2245 -5.9069 0.2240 -0.4846 -14.4312 -3.8975 -4.7BB6 -27.1199 
0.0922 0.0990 o. C990 0.0922 o. 0990 o. 0990 0.0860 0.0990 0.0822 

0 TM 170 TM 171 VB 171 VB 172 VB 173 LU 173 LU 174 HF 176 HF 177 RE 182 
-59.5600 -59.1,200 -59.22 00 -57.6900 -57.0000 -55.5600 -54.4300 -52.7200 -45.2960 I 

N co 
'P 

-12.9809 -6.5985 -6.4110 -1.8740 -2.7186 -14.8052 -5.4415 -4.8927 
0.0770 0.0922 o. 0922 0.0990 1.0024 0.0990 0.0922 0.0860 MASS 

T ™ 169 TM 170 VB 170 VB 171 VB 172 LU 172 LU 173 HF 175 HF 176 RE 181 
.,-61.2490 -59.5600 -60.53 00 -59.2200 -56.5800 -57.0000 -54.7000 -54.4300 UNKNOWN 

- 13.3023 -6.119CJ -7.3623 -1.9554 -1.8614 -14.0966 -4.8329 -5.8940 -25.9713 
o. 0770 o. 0990 0~0922 0.0990 o. 0990 0.0922 0.0860 0.0860 0.0827 

HE3 ER 169 ER 170 TM 170 TM 171 TM 172 VB 172 VB 173 LU 175 LU 176 w 181 
-60.9090 -60.0200 -59.5600 -59.1200 -57.4000 -57.6900 -55.2900 -53.4100 -48.2400 

1.2782 7.2757 6. 8332 10.9912 -12.3652 12.4466 7.9437 8.4925 -12.3398 
0.0762 o. 0770 o. 0770 0.0922 0.0990 ·. 0.0990 0.0990 0.0860 0.0854 

HE4 ER 168 ER 169 TM 169 TM 170 TM 171 VB 171 VB 172 LU 174 LU 175 w 180 
-62.9830 -60.9090 -61.2490 -59.5600 -59.1200 -59.2200 -5s.56oo -55.2900 -49.3650 

-11.9602 -5.5218 -7.46 82 ~2.4763 -0.6792 -1.8969 -13.9234 -6.2098 -4.9709 
0.0751 0.0751 o. 0763 0.-:0844 0.0771 1.0025 0.0923 1.0025 0.0991 MASS 

HE6 ER 166 ER 167 TM 16 7 TM-1-68 TM 169 VB 169 VB 170 LU 172 LU 173 w 178 
-64.9180 -63.2850 -62.1210 -61.2660 -61.2490 -60.0500 -60.5300 -56. 5800 -57.0000 UNKNOWN 

-J 

-10.2974 -3.0170 -2. 7944 2.7505 2.4<106 2. 8119 -11.3836 -0.7711 -23.0084 0 

0.0754 o. 1221 o. 0750 0.0762 0 .. 0770 0.0770 0.0922 0.0922 0.1389 b) 
lt6 HO 166 HO 167 ~_167 ER 168 ER 169 TM 169 TM 170 VB 172 VB 173 TA 178 .l:::l 

-63.0710 -~2.2-800-- =~~2B50 •62.9830 -60.9090 -61.2490 -59.5600 -57.6900 -50.3600 N 



1C VB 173 MASS EXCESS -57.6900 +I- 0.0600 MEV -;) 

*********** 
0 

----------------------------~-------------------------------------------------------------------------------------- ~ 
INCOMING GAMMA N p 0 T HE3 HE4 LI6 ll7 Cl2 ~ ------------------------------------------------------------------------------------------------------------------- w 

OUHOING 
7. 441 4 5.1590 10.7359 10.6700 11.6713 -2.5452 6.5484 6. OH3 -14.9470 
0.0849 o. 0922 0.0781 0.0781 o. 0781 0.0922 0.1000 0.0750 0.0721 

GAMMA VB 173 VB 174 LU 114 LU 175 LU 176 HF 176 HF 117 TA 179 TA 180 OS 18'5 
-57.0600 -55.5600 -55.2900 -53.4100 -54.4300 -52.7200 -'50.1500 -48.8620 -42.7430 

-6.4814 -1.4724 2.9345 4.4785 3. 8699 -8.9067 -1.3130 -0.7041 -21.7514 
0.0922 o. 0922 0.0922 o. 0781 0.0849 0.0781 0.1342 o.looo 0.0922 

N VB 172 VB 173 LU 113 LU 174 LU 115 HF 175 HF 116 TA 178 TA 179 OS 184 
-5<).2800 -57.0000 -55.5600 -55·. 2<)00 -54.7000 -54.4300 -50.3600 -50.1500 -44.0100 

-7. 57<)0 -o. 5375 5.2169 4.7910 5. 2424 -<).1442 1.37<)4 c. 1 <)83 -20.CI890 
0.0922 o. 09?.2 0.084<) o. 0781 0.0781 0.0781 0.0922 0.1000 1.0018 

p TM 172 TM 173 VB 173 VB 174 VB 175 LU 115 LU 176 HF 178 HF 179 RE 184 
-57.4000 -56.3700 -57.0600 -54.8200 -55.2900 -53.4100 -52.2700 -50.2700. -43.9<)00 

-11.7059 -5.3545 -4.25 6<) 1.1840 -0.3346 -13.1112 -4.0175 -3.6486 -25.425<) 
o. 0922 o.on2 o. 0922 0.0849 0 .• 0922 0.0781 0.0922 0.0922 l. 001 B 

0 TM 171 TM 172 VB 112 VB 113 VB 114 LU 174 LU 175 HF 177 HF 178 RE 183 
-5C!.1200 -57.4000 -59.2800 -57.0600 -55.5600 -55.2900 -52.7200 -52.2700 -45.4000 I 

[\) 

'8 
I 

-13.07<;<J -5.4485 -6. 1310. -0.2240 -0.7086 -14.6552 -4.1215 -5.0127 -27 .343<) 
0.0849 o. 0922 o. 0922 0.0922 0.09 22 0.0<)22 0.0781 o.on2 0.0738 

T TM 170 TM 111 VB 171 VB 1.72 VB 173 LU 173 LU 174 HF 176 HF 177 RE 182 
- 5<).5600 -59.1200 -59. 22 00 -59.2800 -57.0000 -55.5600 -54.4300 -52.7200 -45.2960 

-12.6013 -6.9199 -6. 21 ?3 .-2.0854 -1. 3014 -13.1366 -5.1229 -5.4840 -24.4653 
o. 0922 o. C92 2 o. 09 22 0.0922 0.0922 o.084<.l 0.0781 0.0922 0.0710 

HE3 ER 170 ER 171 TM 171 TM 172 T!ot 173 VB 173 VB 174 LU 176 LU 177 w 182 
-60.0200 -57.6300 -59. 12 00 -57.4000 -56.3700 -57.0600 - '33.4100 -52.2300 -48.1560 

0.7943 7.<.l767 6. 73 42 12.1412 12.2352 14.0966 9.2637 8.2025 -ll.B748 
0.0680 0.0922 o. 0849 o. 0922 o. 0922 0. 09 2 2 0.0781 0.0781 0.0744 

HE4 ER 169 ER 170 TM 170 TM 171 TM 172 VB 172 VB 173 LU 175 LU 176 w 181 
-60.9090 -60.0200 -59.5600 -59.1200 -57.4000 -59.2800 -55.2900 -53.4100 -48.2400 

-12.0032 -4.2338 -6.73 32 -0.9033 -o. 7782 0.1731 -13.6434 -4.1<.l<.l8 -4.8209 
0.0659 0.0672 0.0763 0.0681 0.0849 0.0849 0.0923 0. 092? 0.0923 MASS 

HE6 ER 167 ER H8 TM 16A TM 169 Till 170 VB 170 VB 171 LU 173 LU 174 w 179 
.:.63.2850 -62.9830 -61.2660 -61.2490 -59.5600 -60.5300 -59.2200 -57.0000 -55.5600 UNKNOWN 

-9.4984 -4.0270 -1. 50 64 2.2665 3.1916 2.7129 -10.2336 0.1889 -21.6284 
o. 1166 0.1166 o. 06 71 0.0680 0.0922 0.0849 0.0922 0.0849 0.1000 

LI6 HO 167 HO 168 ER 168 ER 169 ER 170 TM 170 TM 171 VB 173 VB 174 TA 179 
-62.2800 -5<3.6800 -62.9830 -60.9090 -60.0200 -59.5600 -59.1200 -57.0600 -50.1500 



7C YB 174 MASS E )(CESS -57.0600 +/- O.Q600 MEV 
*********** 
----------------~--------------------------------------------------------------------------------------------------
IN COM lNG GAMMA N p 0 T HE3 HE4 Ll6 ll7 Cl2 
-------------------------------------------------------------------------------------------------------------------
OUTGOING 

5.8314 5. 5190 9.4859 10.1200 1 o. 5913 -2. 36'52 5.8904 6.2773 -14.0900 
0.0781 o. 0781 0.0781 0.0922 0.0922 0.0922 0.0750 c. 0716 0.0922 

GAMMA YB 174 YB 175 LU 175 LU 176 LU 177 HF 111 HF 178 TA 180 Til 181 OS 186 
-54.8200 -55.2900 -53.4100 -52.2300 -52.7200 . -52.27CC -48.8620 -48.4300 -42.9700 

-7.4414 -2.2824 3.2945 3.2285 4.2299 -9.9867 -0.8930 -1.3621 -22.3884 
0.0849 0.0922 0.0781 0.0781 0.0781 0.0922 0.1000 0.0750 0.0721 

N YB 173 YB 174 LU 174 LU 175 LU 176 H 176 HF 177 TA 179 Til 180 OS 185 
-57.6900 -55.5600 -55.2900 -53.4100 -54.4300 -52.7200 -50.1500 -48.8620 '-42.7430 

-7.9790 -2.2175 3.6069 3.9910 3.9924 -9.6942 0.0094 O.G883 -20.6240 
0.0922 0.1342 0.0781 0.0922 0.0781 0.0922 0.1000 0.1082 0.0721 

p TM 173 TM 174 YB 174 Yfl 175. YB 116 LU .116 LU 177 HF 179 HF 180 llE 185 
-56.3700 -54. 0600 -54.8200 -53.3900 -53.4100 -52.2300 -50.2700 -49.5300 -43.7250 

-12.7959 -5.7545 -5.2169 -0.4260 0.0254 -14.3612 -3.8375 -5.0186 -26.2059 
0.0922 0.0922 o. 0849 0.0781 0.0781 0.0781 0.0922 0.1000 1.0018 

0 TM 172 TM 173 YB 173 YB 174 YB 175 LU 175 LU 176 HF 178 HF 179 RE 184 
-57.4000 -56.3700 -57.6900 -54.8200 -55.2900 -53.4100 -52.2700 -50.2700 -43.9900 I 

"' \.0 
'I' 

-12.8899 -6.5385 -5.4410 -1.1840 -1.5186 -14.2952 -5.2015 -4.8326 -26.6099 
o. 0922 0.0922 o. 0922 0.084<) 0.0922 0.0781 0.0922 0.0922 1.0018 

T TM 111 TM 112 YB 172 YB 173 YB 174 LU 174 LU 175 Hf 177 HF 178 RE 183 
-59.1200 -57.4000 -59.2800 -57.6900 -55.5600 -55.2900 -52.7200 -52.2700 -45.4000 

-14.3613 -7.4099 -7.3023 -2.4854. -2.9814 -14.7466 . -5.6729 -7.0640 -25.7193 
0.0922 0.0922 o. 0922 0.0922 0.1342 0.0781 0.0922 0.1082 o.ono 

Hf3 ER 171 ER 172 TM 172 TM 173 HI 174 YB 174. YB 175 LU 171 LU 178 w 183 
-'57.6300 -56.5100 -57.4000 -56.3700 -54.0600 -54.8200 -52.2300 -50.0200 -46.2720 

0.5353 (:. 2167 6. 92 42 11.0512 11.8352 13.1366 8.0137 7.6526 -11.3287 
o. 0922 0.0922 o. 0922 0.0922 0.0922 0.0!349 0.0781 0.0922 o.ono 

HE4 ER 170 ER 171 TM 171 TM. 172 TM 173 YB 173 YB 174 LU 176 LU 171 w 182 
-60.0200 -57.6300 -59.12 00 -57.4000 -56.3700 -57.6900 -53.4100 -52.2300 -48.1560 

-11.6752_ .-5.6778 -6.1202 -1.9623 -0.5882 -o. 5069 -12.<;534 -5.0098 -4.4609 -25.2932 
0.0672 c. 0681 o. 068.1 0.0849 0.0923 0.0923 0.0923 0.0923 0.0782 0.0176 

HE6 ER 168 ER 169 TM 169 TM 170 T~ 111 YB 171 YB 172 LU 11'4 LU 175 w 180 
-62.9830 -60.9090 -61.2490 -59.5600 -59.1200 -59.2200 -5C1.2BOO -55.5600 -55.2.900 -49.3650 

--.J 

-1.4211 -22.2864 
0 

-11.4684 -4.2670 -2.9504 2.0075 1.4316 2.9029 -11.3236 
~ 0.1166 0.1166 o. 06 80 0.0922 0.0922 0.0922 o. 0922 0.0781 0.0750 

ll6 HO 168 HO 169 ER 169 ER 170 ER 111 TM 111 TM 172 VB 174 YB 175 TA 180 J::J 
-59.6800 -58.8100 -60.9090 -60.0200 -57.6300 -59.1200 -57.4000 -54.8200 -48•8620 +-



7C YB 176 MASS E )(CESS -53.3900 +I- 0.0700 MEV --.J 

*********** 
0 

----------------------------------------~----------------------------------------------------------~--------------- ~ 
INCOMING GAMMA N p 0 T HE3 HE4 LI6 LI7 C12 !:; 
-----------------------------------------~------------------------------------------------------------------------- 0'\ 

OUTGOING 
5.5314 6. 12 90 9.7659 10.4800 11.8113 -1.4352 7.0424 6. 7213 -12.4810 
0.1140 o. 0990 0.1140 0.1140 0.1063 0.1140 0.0801 O. 08C6 0.0827 

GAMMA YB 176 YB 177 LU 177 LU 178 LU 179 HF 179 HF 180 TA 182 Til 183 OS lAB 
-50. 8500 -52.2300 -50.0200 -48.9200 -50.2700 -49.5300 -46.3440 -45.2040 -40.9090 

-6.6414 -0.7624 3.9045 3. 5085 5.7399 -8.7667 1.0570 -0.2101 -20.3204 
0.0860 o. 0860 0.0990 0.1140 0.0990 0.1063 0.0801 0.0801 0.0811 

N YB 175 YR 176 LU 176 LU 177 .LU 178 HF 178 HF 17'1 Til 181 TA 182 OS 187 
-54.8200 -53.4100 -52.2300 -50.0200 -52.2700 -50.27()0 -48.4300 -46.3440 -41.1410 

-8. 3590 -3.4175 3.3069 3.2910 4. 2724 -9.3342 0.8164 0.1483 -19.5390 
1.0024 0.1389 0.1140 1. 0024 "0.1140 0 •. 1140 0.0801 o. 2119 o. 0811 

p TM 175 TM 176 YB 176 YB 177 YB 178 LU 178 lU 179 HF 181 HF 182 PE 187 
-52.3200 -4<;.1900 -50.8500 -49.0200 -50 .. 0200 -48.<>200 -47.4070 -45.9200 -41.1400 

-12.4659 -6.1345 -4.4169 -o. 7260 0.6354 -14.0812 -2.9075 -4.2116 -24.67.59 
0.1389 1. 002 4 o. 0860 0.1140 0.0990 0.1140 0.1140 o.o8ol 0.0990 

0 TM 174 TM 175 VB 175 YB 176 VB 177 lU 177 LU 178 HF 180 HF 181 RE 186 
-54.0600 -52.3200 -54.82 00 -50.8500 -52.2300 -50.0200 -49.5300 -47.4070 -41.9000 I 

[\) 

~ 
[\) 
I 

-11.9699 -6.2085 -3.9910 -0.31!40 0.0014 -13.6852 -3.9815 -3.9026 -24.6149 
0.0990 0.138<J o. 0922 0.0860 0.0860 0.0990 0.1063 0.1140 0.0806 

T TM 173 TM 174 YB 174 YB 175 YB 116 LU 116 lU 177 HF 179 HF 180 RE 185 
-56.3700 -54.0600 -57.0600 -54.8200 -53.4100 -52.2300 -50.2700 -49.5300 -43.7250 

-6.9723 -2.8654 -4.1814 -15.0466 -5.3129 -7.1840 -25.0253 
Mil SS MASS o. 13 89 1.0024 0.1389 0.1140 0.1140 0.1565 0.0806 

HE3 ER 173 ER 174 TM 174 TM 175 TM 176 YB 176 YB 177 lU 179 LU 180 w 185 
UNKNOWN UNKNOWN -54.0600 -52.3200 -49.1900 -50.8500 -48.9200 -46.2300 -43.2960 

Oo6953 7. 8442 11.3812 11.4552 13.9366 8.2937 8. 0126 -10.1957 
0.0990 MASS o. 0990 0.1389 1..0024 o. 0860 0.1140 0.1140 0.0806 

HE4 ER 172 ER 173 TM 173 TM 174 TM 175 VB 175 YB 176 LU 178 LU 179 w 184 
-56.5100 UNKNOWN -56.3700 -54.0600 -52.3200 ~54.8200 -50.0200 -48.9200 -45.6190 

,-10.96A2 -5.2868 ,..4. 5792 -0.4523 0.3318 1.6331 -11.5034 -3.4898 -3.8509 -22.8322 
0.0991 0.0991 o. 0991 0.0991 0.0991 0.0923 0.0923 0.0861 0.0991 0.0797 

HE6 ER 170 ER 171 TM 111 TM 172 TM 173 YB 173 YB 174 LU 176 LU 177 w 182 
-60.0200 -57.6300 -59. 12'00 -57.4000 -56.3700 -57.6900 -57.0600 -53.4100 -52.2300 -48.1560 

-11.6584 -2. 55 94 2.1675 3.8229 -10.99~6 -1.7211 -21.1344 
0.1389 MASS o. 0990 0.0990 MASS 0.0990 0.1389 0.1140 0.0801 

ll6 HO 170 HO 171 ER 171 ER 172 ER 173 TM 173 TM 174 YB 176 VB 177 Til lf!2 
-55.8200 UNKNOWN -57.63 00 -56.5100 UNKNOWN -56.3700 -54.0600 -50.8500 -46.3440 



71 LU 175 MASS EXCESS -55.2900 +I- 0.0500 MEV 
~********** 
----:---------------------------------~-·----------------------------------------------------------------------------

INCOMING GAMMA N p 0 T HE3 HE4 Ll6 l17 Cl2 
-------------------------------------------------------------------------------------------------------------------
OUTGOING 

6. 191 4 6. 4290 10.5659 11.9300 10.0013 -2.7152 7.0384 7. ?733 -15.7 600 
0.0707 o. 0707 0.0860 0.0860 0.1300 0.0943 0.0666 0.0628 1.0012 

GAMMA LU 175 LU 176 HF 176 HF 177 HF 178 TA 178 TA 179 w 181 w 182 I R 187 
-53.4100 -54.43 00 -52.7200 -52.2700 -50.3600 -50.1500 -48.2400 -4e.t560 .-39.5300 

-7.8014 -1.3724 4.2045 4.3085 3·1319 -10.5767 0.0920 -o. 2141 -24.2214 
0.0860 o. 07 81 0 .o 707 0.0860 0.0860 o. 1300 0.0700 0.0666 0.0860 

N LU 174 LU 175 HF 175 HF 176 HF 177 TA 177 TA 178 w 180 w 181 IR 186 
-55.5600 -54. 7000 -54.4300 -52.7200 -51.5620 -50.3600 -49.3650 -48.2400 -39.1400 

-5.5190 0.3125 3.9669 4.6010 5.0724 -7.8842 0.3714 G. 75 83 -19.6090 
0.0781 o. 0707 - 0.0707 0.0860 o. 0860 0.0860 0.0673 o. 0634 0.0860 

p VB 174 VB 175 LU 175 lU 176 LU 177 HF 177 HF 178 TA 180 TA 181 OS 186 
-57.0600 -54.8200 -53.4100 -52.2300 -52.7200 -52.2700 -48.8620 -48.4300 -42.970.0 

-10.7359 -3. 2945 -5.5769 -0.0660 0.9354 -13.2812 -4.1875 -4.6566 -25.6829 
0.0781 0.0781 o. 0860 0.0707 0.0707 0.0860 0.0943 0.0673 0.0640 

0 VB 173 VB 174 LU 174 LU 175 LU 176 HF 176 HF 177 TA 179 TA 180 OS 185 
-57.6900 -57.0600 -55.56 00 -53.4100 -54.4300 -52.7200 -50.1500 -48.8620 -42.7430 I 

(\) 

\.0 w 
I 

-10.9599 -4.4785 -5.9510 -1.5440 -o .6o 86 -13.3852 -5.7915 -5.1826 -26.2299 
0.0860 0.0781 o. 0860 0.0860 0.0781 0.0707 0.1300 0.0943 0.0860 

T VB 172 VB 173 LU 173 LU 174 LU 115 HF 175 Hf 176 TA 178 TA 179 OS 184 
-59.2800 -57.6900 -57.0000 -55.5600 -54.7000 -54.4300 -50.3600 -50.1500 -44.0100 

-12.8213 -5.7799 -5.2423 -0.0254 -0.4514 -14.3866 -3.8629 -5.0440 -26.2313 
0.0860 o. 0860 o. 0781 0.0781 0.0101 0.0707 0.0860 0.0943 1.0012 

HE3 TM 172 TM 173 VB 113 YB 174 VB 175 LU 175 llJ' 176 HF 178 HF 179 RE 184 
-57.4000 -56.3700 -57.69 00 -57.0600 -54.8200 -53.4100 -52.2700 -50.2700 -43.9900 

1. 4053 7.7567 8. 8542 13.1112 14.2952 12o 7166 9.0937 9.4626 -12.3147 
0.0860 0.0860 o. 0860 0.0781 o. 0781 o. 0860 0.0860 0.0860 1.0012 

HE4 TM 171 TM 112 VB 172 YB 173 VB 174 LU 174 LU 175 HF 177 HF 178 RE 183 
~59.1200 -57.4000 -59.2800 -57.6900 -57.0600 -55.5600 -52.7200 -52.2700 -45.4000 

-11.6392 -5.2568 -5.0692 -0.5323 1. 3418 ~1.3769 -13.4634 -4.0998 -3.5509 
0.0595 0.0782 o. 0162 0.0861 0.0861 1.00.13 0.0861 0.0782 0.0708 MASS 

HE6 TM 169 TM 170 VB 170 YB 111 VB 172 LU 112 LU 173 HF 175 HF 176 RE 181 
-61.2490 -59. 5600 -60.53 00 -59.2200 -59.2800 -56.5800 -57.0000 -54.7000 -54.4300 UNKNOWN 

-J 

-a. 4694 -1.2870 -2.5294 2.8775 2.•H16 4.8329 -9.2636 -1.0611 -21.1384 
p 

0.0594 o. 0860 o. 07 81 0.0860 0.0860 0.0860 0.0781 c.o1o1 0.0666 -~ 
ll6 ER 169 ER 170 TM 170 TM 171 TM 172 VB 172 VB 173 LU 175 LU 176 w 181 ..,:, 

-60.9MO -60.0200 -59.5600 -59.1200 -57.4000 -59.2800 -57.6900 -53.4100 -48.2400 
-J 
VI 



71 LU 176 MASS EXCESS -53.4100 +I- 0.0500 MEV ---:) 

*********** 1-' 

------------------------------------------------------------------------------------------------------------------- ~ 
INCOMING GAMMA N p D T HE3 HE4 LI6 ll7 Cl2 1-' 

------------------------------------------------------------------------------------------------------------------- a\ 
OUTGOING 

6. 8<:J14 6. 59 90 11.995<:} 11.8100 11.6713 -2.1232 8.8344 7.7693 -15.3330 
o. 086 0 o. 0860 0.0860 0.0943 o. 0943 0.0673 0.0628 0.0628 0.0673 

GAMMA LU 176 LU 177 HF 177 HF 178 HF 17q TA 179 TA 180 w 182 w 183 tR 188 
-52. 2300 -52.7200 -52.2700 -50.2700 -50.1500 -48.8620 -48.1560 -46.2720 -38.0770 

-6.1914 o. 23 76 4.3745 5. 7385 3.8099 -8.CJ067 0.8470 1.5819 -21.9514 
0.0707 o. 0707 0.0860 0.0860 0.1300 0.0943 0.0666 0.0628 1.0012 

N lU 175 LU 176 HF 176 HF 177 HF 178 TA 178 TA 179 w 181 w 182 IR 187 
-55.2900 -54.4300 -52.7200 -52.2700 -50.3600 -50.1500 -48.2400 -48.1560 -39.5300 

-5.8790 0. 7 62 5 .4.666<:J 4. 2710 6.5024 -8.0042 1.8194 0.5523 -19.5580 
0.0707 0.0860 0.0860 0.1030 0. 0860 0.0943 0.0634 o. 0634 0.0647 

p VB 175 VB 176 LU 176 LU 177 LU 178 HF 178 HF 179 TA 181 TA 182 OS 187 
-54.8200 -53.3900 -52.2300 -50.0200 -52.2700 -50.2700 -48.4300 -46.3440 -41.1410 

-9.485q --3.6545 -3. 9669 0.6340 1. 10 54 -11.8512 -3.5955 -3.2086 -23.5759 
0.0781 0.0707 o. 07 07 0.0860 0.0860 0.0860 0.0673 0.0634 0.0860 

0 VB 174 VB 175 LU 175 LU 176 LU 177 HF 177 HF. 178 TA 180 TA 181 OS 186 
-'57.0600 -54. 8200 -55. zq oo -52.2300 -52.7200 -52.2700 -48.8620 -48.4300 -42.9700 I 

"' \0 ..,.-
I 

-10.6699 -3.2285 -5. 5110 0.0660 1.00 14 -13.2152 -4.1215 -4. 5qo6 -25.616q 
o. 0781 0.0781 0.0860 0.0707 0.0707 ·o.o860 0.0943 O. C673 0.0640 

T VB 173 VB 174 LU 174 LU 175 LU 176 HF 176 HF 177 TA 179 TA lAO OS 185 
-57.6900 -57.0600 -55.56 00 -55.2qoo -54.4300 -52.7200 -50.1500 -48.8620 -42.7430 

-11.9713 -6.2 C<:J9 -3.9923 -0.3854 -0.0014 -13.6866 -3.9829 -3.9040 -24.6163 
0.0860 0.1300 o. 07 81 0.0707 0.0860 0.0860 0.0943 0.103 0 0.0640 

HE3 TM 173 TM 174 VB 174 YB 175 VB 176 LU 176 LU 177 HF 179 HF 180 RE 185 
-56.3700 -54.0600 -.57. 06 00 -54.8200 -53.3900 -52.2300 -50.2700 -49.5300 -43.7250 

1.5653 e. 606 7 9. 1442 14.3612 13.9352 14.3866 10.5237 q.3426 -11.8447 
0.0860 0. 086 0 o. 07 81 0.0781 0.0707 0.0707 0.0860 0.0943 1.0012 

HE4 TM 172 TM 173 VB 173 VB 174 VB 175 LU 175 LU 176 HF 178 HF 179 RE 184 
-57.4000 -56.3700 -57.6900 -57.0600 -54.8200 -55.2900 -52.2700 -50.2700 -43.9900 

-11.4482 -3.8168 -4.4992 1.4077 1.6318 0. 92 31 -13.0234 -2.4898 -3.380q -25.7122 
0.0782 o. (861 0.0861 0.0861 0.0782 o. 0861 0.0861 0.0708 0.0861 0.0661 

HE6 TM 170 TM 171 YB 171 YB 172 VB 173 LU 173 LU 174 HF 176 HF 177 RE 182 
-59.5600 -59.1200 -59.22 00 -5q.28oo -57.6900 -57.0000 -55.5600 -54.4300 -52.7200 -45.2960 

-7.4784 -1.7970 -1.0894 3.0375 3.8216 5.12 29 -8 •. 0136 -0.3611 -19.3424 
0.0860 0.0860 0.0860 0.0860 0.0860 0.0781 0.0781 0.0860 0.0628 

LI6 ER 170 ER 171 TM 171 TM 172 TM 173 VB 173 VB 174 LU 176 LU 177 w 182 
-60.0200 -57.6300 -59.12 00 -57.4000 -56.3700 -57.6900 -57.0600 -52.2300 -48.1560 



72 HF 174 MASS EXCESS -55.5500 +I- 0.0700 IIIEV 

"'~********* -------------------------------------------------------------------------------------------------------------------
IN COM lNG GAMMA N p D T HE3 HE4 li6 LI7 C12 
-------------------------------------------------------------------------------------------------------------------
OUTGOING 

7.2214 10.9619 
0.0922 MASS MASS 0.0990 MASS MASS MASS MASS MASS 

GAMMA HF 174 HF 175 TA 175 TA'176 Til 177 w 177 w 178 RE 180 RE 181 PT 186 
-':4.7000 UNKNOWN UNI<NCWN -51.5620 UNKNOWN UNKNOWN UNKNOWN UNI<NGWN UNI<NCWN 

-5.8390 0.7924 4.9:969 6.5410 -8.8522 1.4333 
o.o9qo 0.0990 0.0922 o. 0860 MASS o.C990 MASS 0.0855 MASS 

p LU 173 LU 174 HF 174 HF 175 HF 176 T.A 176 TA 177 w 179 w lAO I R 185 
-57.0000 -55.5600 -54.7000 -54.4300 UNKNOWN -51.5620 UNKNOWN -4q.3650 UNKNOWN 

-12.10':9 -3.6145 0.9640 
1.0024 0.0990 MASS 0.09 22 MASS MASS MASS MASS MASS 

0 LU 17 2 LU 173 HF 173 HF 174 HF 175 TA 175 TA 176 w 178 w 179 IR 184 
-56.5800 -57.0000 UNKNOWN -54.7000 UNKNOWN UNKNOWN UNKNOWN UNKNOWN UNKNOWN 

-12.8799 ·-5.8485 
1.0024 1. 002 4 MASS MASS MASS MASS MASS MASS MASS 

T LU 171 LU 172 HF 172 Hf 173 HF 174 TA 174 TA 175 w 177 w 178 IR 183 
-57.6200 -56.5800 UNKNOWN UNKNOWN UNKNOWN UNKNOWN UNKNOWN UNKNOWN UNKNOWN I 

(\) 

\0 
\Jl 
I 

-11.2613 -3.1299 -6.6123 -0.3454 0.0286 -13.3566 -4.8309 -5.2140 
0.0990 o. 0990 1. 0024 0.0990 0.0990 0.0922 0.0990 0.1389 MASS 

HE3 VB 171 VB 172 LU 172 lU 173 LU 174 HF 174 HF 175 TA 177 TA. 178 OS 183 
-59.2200 -59.2800 -56.5800 -57.0000 -55.5600 -54.7000 -51.5620 -50.3600 UNKNOWN 

·-
2.5553 9.3167 6. 9342 11.7412 13. q752 8.4945 
0.0922 0.0990 1.0024 1.0024 0.0990 MASS MASS 0.0990 MASS 

HE4 YB 170 VB 171 LU 171 LU 172 LU 173 HF 173 HF 174 TA 176 TA 177 OS 182 
-60.5300 - 5<J. 2200 -57.6200 -56.5800 -57.0000 UNKNOWN UNKNOWN -51.5620 UNKNOWN 

-11.8182 -5.0268 -B. 0692 -2.8923 -0.5782 
0.1656 1. 002 5 1. 0025 0.0923 . 1.0025 MASS MASS MASS MASS MASS 

HE6 VB 168 YB 169 LU 169 LU 170 LU 171 HF 171 HF 172 TA 174 TA 175 OS 180 
-61.3300 -60.0500 -57.7900 -57.1200 -57.6200 UNKNOWN UNKNOWN UNKNOWN UNKNQWN UNKNOWN 

----:) 
(\) 

-8.3724 ..;.0.3180 -2.2994 4.0275 4.5315 2. 9129 -10.6336 -0.0311 
0.0843 o. 0770 1. 00 24 0.0922 0.0990 1.00 24 1.0024 o.oq22 MASS 1:\; 

l16 TM 168 TM 169 YB 169 YB 170 VB 171 LU 171 LU 172 HF 174 HF 175 RE 180 I-' 

-61.2660 -61.2490 -60.05 00 -60.5300 -59.2200 -57.6200 -56.'5800 -54.7000 UNKNOWN 
----:) 
-!="" 



72 HF 176 MASS EXCESS -54.4300 +I- o.osoo MEV --..J 

*********** 
[\) 

~ ------------------------------------------------------------------------------------------------------------------- ,_, 
INCOMING GAMMA N p 0 T HE3 HE4 ll6 ll7 C12 1-' 

------------------------------------------------------------------------------------------------------------------- a\ 
OUHOING 

f.3l':14 4. 4210 9.0659 10.6700 -2.(:402 4.9544 5.8773 -16.8600 
0.0860 o. 0860 0.1300 0.0943 MASS 0.0700 0.0660 1.0012 0.0860 

GAMMA HF 176 HF 177 TA 177 TA 178 TA 179 w 179 w .180 RE 182 RE 183 PT 188 
-52.7200 -51.5620 -50.3600 -50.1500 UNKNOWN -49.3650 -45 0 2960 -45.4000 -37.5700 

-7.8014 2.1965 2.8085 -2.2981 
0.0781 MASS 0.0860 0.1300 MASS MASS MASS 0.0660 MASS 

N HF 175 HF 176 TA 176 TA 177 TA 178 w 178 w 179 RE 181 RE 182 PT 187 
-54.7000 UNKNOWN -51.5620 .-so. 3600 UNKNOWN UNKNOWN UNKNOWN -45.2960 UNKNOWN 

-6.4290 -0.2375 4.1369 5.5010 3 0 5724 -9.1442 0.6094 1.3443 -22.1890 
0.0707 0.0707 0.0860 0.0860 0.1300 0.0943 0.0666 o. 0628 1.0012 

p LU 175 LU 176 HF 176 HF 177 HF 178 'TA 178 TA 179 w 181 w· 182 IR 187 
-55.2900 -53.4100 -52.7200 -52.2700 -50.3600 -50.1500 -48.2400 -48.1560 -39.5300 

-12.0059 -4.2045 -5.5769 o. 1040 -1.07 26 -14.7812 -4.1125 -4.4186 -28.4259 
0.0860 0.0707 0.0781 0.0860 0.0860 o. 1300 0.0700 o. 0666 0.0860 

0 LU 174 LU 175 HF 175 HF 176 HF 177 -u 177 TA 178 w 180 w 181 IR 186 
-55.5600 -55.2900 -54.7000 -52.7200 -51.5620 -50.3600 -49.3650 -48.2400 -39.1400 I 

[\) 

'6\ 
I 

-12.3799 -5.7485 -6. 5410 -1.5440 -J5. 3932 -5.1076 
0.0860 0.0860 o. 0860 0.0781 MAS.S 0.0860 MASS ·o. 07oo MASS 

T LU 173 LU 174 HF 174 HF 175 HF 176 TA 176 TA 177 w 179 w 180 IR 185 
-57.0000 -55.5600 -55.55 00 -54.7000 UNKNOWN -51.5620 UNKNOWN -49.3650 UNKNOWN 

-11.6713 -4.2299 -6.5123 -0.9354 -1.0014 -14.2166 -5.1229 -:-5.5920 -26.6183 
0.0781 0.0781 o. 0860 0.0707 o. 0707 0.0860 0.0943 0.0673 0~0640 

HE3 YB 173 YB 174 LU 174 LU 175 LU 176 Hf 176 HF 177 TA 179 TA 180 OS 185 
-57.6900 -57.0600 -55.56 00 -55.2900 -53.4100 -52.7200 -50.1500 -48.8620 -42.7430 

2.4253 8. 906 7 7. 4342 11.8412 13.38 52 12.7766 7. 5937 8. 2026 -12.8447 
0.0860 0.0781 o. 0860 0.0860 o. 0707 0.0781 0.1300 0.0943 0.0860 

11E4 Y8 172 YB 173 LU 173 LU 174 LU 175 HF 175 HF 176 TA 178 TA 179 OS 184 
-sq. 280o -57.6900 -57.0000 -55.5600 -55.2900 -54.7000 -50.3600 -50.1500 -44.0100 

-11.4982 -4.7368 -7.1192 -2.3123 -0.0782 -14.0534 -5.5589 
0.0782 0.0861 1. 0013 1.0013 . 0.0861 MASS 0.0861 "'ASS 0.0861 MASS 

HH YB 170 VB 171 LU 171 LU 172 LU 173 Hf 173 HF 174 TA 176 TA 177 OS 182 
-60.5300 -59.2200 -57.62 00 -56.5800 -57.0000 UNKNOWN -55.5500 UNKNOWN -51.5620 UNKNOWN 

-8.<l584 -1.3270 -2.0094 3.8975 4.1216 3.4129 -10.5336 -o. 8911 -23.2224 
0.0781 0.0860 o. 0860 0.0860 0. 0781 0.0860 0.0860 0.0860 0.0660 

L 16 TM 170 TM 171 VB 171 VB 172 VB 173 LU 173 LU 174 HF 176 HF 177 RE 182 
-59.5600 -59.1200 -59.2200 -5<;1.2800 -57.6900 -57.0000 -55.5600 -52.7200 -45.2960 



72 HF 177 MASS ElCCESS -52.7200 +I- 0.0700 114EV 
**:6·******** -------------------------------------------------------------------------------------------------------------------
INCOMINI? GAMMA N p D T HE3 HE4 ll6 ll7 C12 
---------------------------------------------------------------------------------------------------------------~---
OUHOING 

7.6214 4. 92 90 10.5659 11.0920 11.5763 -2.0552 6. 7684 6.1773 -16.0300 
0.0990 0.13 89 0.1063 0.0832 o.oa 54 0.0827 1.0024 1.0024 1.4217 

GAMMA HF 177 HF 178 TA 178 TA 17<1 TA 1BO w 180 w 181 RE 183 RE 184 PT 189 
-52.2700 -50.36 00 -50.1500 -48.8620 -49.3650 -48.2400 -45.4000 -43.<1900 -36.6<100 

-6.3614 -1.9404 2.7045 4.30B5 -9.0017 -1.4070 -0.4841 -23.2214 
0.0860 o. oq 90 0.138<1 0.1063 MASS O.OB5t, O.OB22 1. 0024 O.OQ90 

N HF 176 HF 177 TA 177 TA 17B TA 179 w 179 w 1BO RE 182 RE 1A3 PT 188 
-54.4300 -51 •. 56 20 -50.3600 -50.1500 UNKNOWN -49.3650 -45.2960 -45.4000 -37.5700 

-6.5990 0.2925 5·.3969 5. 2110 5 .07 24 -8.7222 2.2354 1.1703 -21.9320 
0.0860 o. 0990 0.0990 0.1063 0.1063 . O.OB32 0.0797 0.0797 0.0832 

p LU 1H LU 177 HF 177 HF 17B HF 179 TA 179 TA 1BO w 182 w 183 IR 188 
-53.4100 -52.2300 -52.2700 -50.2700 -50.1500 -48.8620 -48.1560 -46.2720 -38.0770 

-10.5659 -4.3745 -4.1369 1.3640 -0.5646 -13.2812 -3.5275 -2.7926 -26.3259 
0.0860 0.0860 o. 0860 0.0990 0.1389 0.1063 0.0827 0.0797 1.0024 

D LU 175 LU 176 HF 176 HF 177 HF 17B TA 17B TA 179 w 181 w 1B2 IR 187 
-55.2900 -53.4100 -54.43 00 -52.2700 -50.3600 -50.1500 -48.2400 > -48.1560 -39.5300 I 

[\) 

~ 
I 

-12.1099 -4.3085 -5.6810 -0.1040 -1.1766 -14.8852 -4.2165 -4.5226 -28.5299 
0.0990 o. 0860 o. 0922 O.OB60 0.0990 o. 13B9 O.OB55 o.OB27 0.0990 

T lU 174 LU 175 HF 175 HF 176 HF 177 TA 177 TA 178 w 1BO w 181 IR 186 
-55.5600 -55.2900 -54.7000 -54.4300 -51.5620 -50.3600 -49.3650 -48.2400 -39.1400 

-10e5913 -4.7599 -5.0723 -1.1054 -0.4714 -12.9566 -4.7009 -4.3140 -24.6A13 
o. 0922 o. 0860 o. 0860 O.OB60 0.0990 0.0990 0.0832 o. OB01' 0.0990 

HE3 VB 174 VB 175 LU 175 LU 176 lU 177 Hf 177 HF 17B TA 1BO TA 181 OS 186 
-57.0600 -54.8200 -55.2900 -53.4100 -52•2300 -52.2700 -48.8620 -48.4300 -42.9700 

2. 5453 9.9867 7. 7042 13.2812 13.2152 14.2166 9.0937 8.6246 -12.4017 
o. 0922 0.0922 o. (990 ().0860 0.0860 0. 0860 0.1063 . O.OB32 0.0806 

HE4 VB 173 VB 174 lU 174 lU 175 lU 176 Hf 176 HF 177 TA 179 TA lAO OS 1B5 
-57.6900 -57.0600 -55 •. 5600 -55.2900 -53.4100 -54.4300 -50.1500 -48.8620 -42.743.0 

-11.0982 -2. 9l:68 
-

- -6 •. ~~1;)2 -0.1823 0.1918 0.16 31 -13.1934 -4.667B -5.0509 
0.0991 0.0991 1.0025 ,-. 1).0991 0.0991 0. 0991 0.0923 0.0991 0.1390 MASS 

HE6 VB 171 VB 172 lU 172 lU 173 lU 174 Hf 174 Hf 1.75 TA 177 TA 17B OS lB3 
-59.2200 -59. 2BOO -56-~5800 -57.0000 . -55.5600 -55.5500 -54.7000 -51.5620 -50.3600 UNKNC'WN 

-'I 

-7.6B84 -1.3370 -0.2394 4.0175 5.2016 3.6B29 -9.0936 0.3689 -21.4084 
[\) 

0.0990 0.0990 o. O<l90 0.0922 0.0922 0.0990 0.0860 0.0990 1.0024 ~ ...., 
LI6 TM 171 TM 172 VB 172 VB 173 VB 174 LU 174 LU 175 HF 177 HF 17B RE 1B3 ~ -59.1200 -57.4000 -59.2800 -57.6900 -57.0600 -:-55.5600 -55.2900 -52.2700 -45.4000 -'I 



72 HF 178 MASS ElCCES.S -52.2700 +/- 0.0700 MEV ---1. 

*********** 
[\) 

--------------------~--------------------------------------------------------------------------------------------~-
~· 

INCOMING GAMMA N p 0 T HE3 HE4 ll6 LI7 Cl2 !:; ------------------------------------------------------------------------------------------------------------------- ()) 

OUTGOING 
6.0714 r;. 1690 9.7279 11.1100 10.90 f3 -1.6892 5.8084 6.3623 -14.9700 
0.1063 0.1063 0.0832 0.0801 o. 0827 0.0797 1.0024 c. 0!106 0.0990 

GAMMA HF 178 HF 179 TA 179 TA 180 TA 181 w 181 w 182 RE 184 RE 185 PT 190 
-50.2700 -50.1500 -48.8620 -48.4300 -48.2400 -48.1560 -43.9900 -43.7250 -37.3000 

-7.6214 -2.6924 2.9445 3.4705 3.9549 -9.6767 -0.8530 -1.4441 -23.6514 
0.0990 o. 13 89 0.1063 0.0832 0.08 54 0.0827 1.0024 1.0024 1.4217 

N HF 177 HF 178 TA 178 TA 179 TA 180 w 180 w 181 RE 183 RE 184 PT 189 
-52.7200 -50.36 00 -50.1500 -48.8620 -49•3650 -48.2400 -45.4000 -43.9900 -36.6900 

-7.3290 -1.4675 3.8469 4.9210 4.2344 -8.7042 0.8014 0.9673 -21.2890 
0.0990 0.1140 0.1063 0.1140 o .08 32 0.0801 0.0797 c. 0806 1.0024 

p LU 177 LU 178 HF 178 HF 179 HF 180 TA 180 TA 181 w 183 w 184 IR 189 
-52. 2300 -50.0200 -50.2700 -49.5300 -48.8620 -48.4300 -46.2720 -45.6190 -38.2700 

-11.9959 -5.1045 -5.3969 -0.1860 -0.3246 -14.11 q2 -3.1615 -4.2266 -27.3289 
o. 0860 0.0990 o. 0990 0.1063 0.1063 0.0832 0.0797 0.0797 0.0832 

D LU 176 LU 177 HF 177 HF 178 HF 179 TA 119 TA 180 w 182 w 183 IR 188 
-53.4100 -52.2300 -52.72 00 -50.2700 -50.1500 -48.8620 -48.1560 -46.2720 -38.0'770 I 

[\) 

'8, 
I 

-11.9299 -5.7385 -5.5010 -1.3640 -1.9286 -14.6452 -4.8915 -4.1566 -27.6899 
0.0860 0.0860 o. 0860 o .• 0990 0.1389 0.1063 0.0827 0.0797 1.0024 

T LU 175 LU 176 HF 176 HF 177 HF 178 TA 178 TA 179 w 181 w 182 IR 187 
-55.2900 -53.4100 -54.43 00 -52.7200 -50.3600 -50.1500 -48.2400 -48.1560 -39.5300 

-12.3A13 -5. 739CJ -6.5023 -1.8354 -2'. 2314 -14.5066 -4.6829 -5.<;500 -26.0603 
0.0860 O.O<l90 o. 0860 0.0990 0.1140 0.1063 0.0801 0.0801 0.08ll 

HE3 YB 175 YB 176 LU 176 LU 177 LU 178 HF 178 HF 17CJ TA 181 TA 182 OS 187 
-54.8200 -53.3900 -53. 4100 -52.2300 -50.0200 -50.2700 -48.4300 -46.3440 -41.1410 

2. 36 '53 e. 196 7 7. 88 42 11.8512 12.4852 12.9566 8.2557 8.64?.5 -11.7248 
0. 0922 0.0860 o. 0860 0.0860. 0.0990 0.0990 0.0832 0.0801 0.0990 

HE4 YB 174 YB 175 LU 115 LU 176 LU 177 HF 177 HF 178 TA 180 TA 181 . OS 186 
-57.0600 -54.8200 -55.29 00 -53.4100 -52.2300 -52.7200 -48.8620 -48.4300 -42.9700 

-10.5882 -4.1068 -5.5792 -1.1723 0.3718 -0.2369 -13.0134 -5.4198 -4.8109 -25.8582 
O. 09'H 0.0923 o. 0991 0.0991 0.0861 0.0923 0.0861 0.1390 0.1064 0.0991 

HE6 YB 172 YB 113 LU 113 lU 174 LU 175 HF 175 HF 176 TA 178 TA 17CJ OS 184 
-59.2800 -57.6900 -57.0000 -55.5600 -55.2900 -54.7000 -54.4300 -50.3600 -50.1500 -44.0100 

-8.9584 -1.CJ170 -1.3794 3.8375 3.4116 3. 8629 -10.5236 -1.1811 -22.3684 
0.0990 0.0<190 o. 0922 0.0922 0.0860 0.0860 0.0860 0.1063 1.0024 

ll6 TM 172 TM 173 YB 113 YB 174 YB 175 lU 115 LU 176 HF 178 HF 17CJ RE 184 
-57.4000 -56.3700 -57.69 00 -57.0600 -54.8200 -55.2900 -53.4100 -50.2700 -43.9900 



72 HF 179 MASS EXCESS -50.2700 +I- 0.0800 MEV 
*********** -------------------------------------------------------------·------------------------------------------------------
INCOMING GAMMA N p 0 T HE3 HE4 ll6 Ll7 C12 
-------------------------------------------------------------------------------------------------------------------
OUT(Q lNG 

7. 331 4 5. 8810 11.2959 11.0240 12.8173 -1.5732 7. 5434 6. 53 73 -14.3600 
o. 1204 o. 0918 0.0890 0.0890 o. 0886 0.0886 0.0894 0.1063 lo 0032 

GAMMA HF 179 HF 180 TA 180 TA 181 T.A 182 w 182 w 183 RE 185 RE 186 PT 191 
-49.5300 -48. 86 20 -48.4300 -46.3440 -48.1560 -46.2720 -43.7250 -41.<JOOO -35.9100 

-6.0714 -o. 9024 3.6565 5.0385 4. 8299 -7.7607 -0.2630 0.2909 -21.0414 
0.1063 o. 1131 0.0918 0.0890 0.0913 0.0886 1.0032 C. C894 0.1063 

N HF 178 HF 179 TA 179 T.A 180 TA 181 w 181 w 182 RE 184 RE 185 PT 190 
-52. 2700 -50.1500 -48.8620 -48.4300 -48.2400 -48.1560 -43.9900 -43.7250 -37.3000 

-7.5390 -0.5675 5.1069 4.7980 5. 8024 -8.7902 2.1484 0.6443 -21.0690 
0.1204 0.1204 0.1204 o. 0890 o. 0890 0.0890 0.0894 0.0894 0.1879 

p LU 178 LU 179 HF 179 HF 180 HF 181 TA 181 TA 182 w 184 w 185 IR 190 
-50.0200 -48.9200 -49.5300 -47.4070 -48.4300 -46.3440 -45.6190 -43.2960 -36.4900 

-11.1759 -5.3145 -3.84 69 1.0740 0.38 74 -12.5512 -3.0455 -2.8796 -25.1359 
0.1063 0 •. 1204 o. 1063 0.1204 o. 0918 0.0890 0.0886 0.0894 1.0032 

0 LU 177 LU 178 Hf 178 HF 179 HF 180 TA 180 TA 181 w 183 w 184 IR 189 
-52.2300 -50.0200 -52.2700 -49.';300 -48.8620 -48.4300 -46.2720 -45.6190 -38.2700 I 

[\) 

\.() 

'P 
-11.8099 -4.9185 -5.2110 0.1860 -0.1386 -13.9332 -2.9755 -4.0406 -27.1429 

0.0943 o. 1063 0.1063 0.1063 0.1131 o. 0918 0.0886 0.0886 0.0918 
T LU 176 LU 177 Hf 177 Hf 178 HF 179 TA 179 TA 180 w 182 w 183 IR 1 88 

-53.4100 -52.2300 -52.72 00 -52.2700 -50.1500 -48.8620 -48.1560 -46.2720 -38.0770 

-11.8113 -6.2799 -5.6823 -2.0454 '-1. 3314 -13. 24H -4.7689 -5.0900 -24.2923 
0.1063 0.1204 0.1063 0.1204 0.1204 0.1204 0.0890 0.0894 0.0913 

HE3 VB 176 VB 177 LU 177 LU 178 LU 179 I-IF 179 HF 180 TA 182 TA 183 OS 188 
-53.3900 -50.8500 -52.23 00 -50.0200 -48.9200 -49.5300. -46.3440 -45.2040 -40.9090 

2.1253 e. 7661 8.0042 . 12.6712 12.2752 14.5066 9.8237 8.5566 -11.5538 
0.0943 0.1063 o. 0943 0.1063 0.1204 0.1063 0.0890 0.0890 0.0899 

HE4 VB 175 VB 176 LU 176 LU 177 LU 178 HF 178 HF 179 TA 181 TA 182 OS 187 
-54.8200 -53.3900 -53.4100 -52.2300 -50.0200 -52.2700 -48.4300 -46.3440 -41.1410 

-10.1782 -2.7368 -5. 0192 0.5577 0.4918 1. 4931 -12.7234 -3.6298 -4.0989 -25.1252 
0.1001 0.1001 0.1064 0.0944 0.0944 o. 0944 0.1064 0.1132 0.0919 0.0895 

HE6 VB 173 VB 174 LU 174 LU 175 LU 176 HF 176 Hf 177 TA 179 TA 180 OS 185 
-57.6900 -57.0600 -55. 56 00 -55.2900 -53.4100 -54.4300 -52.7200 -50.1500 -48.8620 -42.7430 

-J 

-7.9884 -2.2270 -o. oo94 3.5975 3.9816 3.9829 -9.7036 0.0789 -20.6334 
[\) 

::r: 0.1063 0.1442 0.1000 0.0943 0.1063 0.0943 0.1063 0.1204 0.0894 ,_, 
l 16 TM 173 TM 174 VB 174 VB 175 VB 176 LU 176 LU 177 HF 179 HF 180 RE 185 ' I-' 

-56.3700 -54.0600 -57.0600 -54.8200 -53.3900 -53.4100 -52.2300 -43.7250 
-J 

-49.5300 \.() 



72 HF 180 MASS EXCESS -49.5300 +/- 0.0900 MEV ---.:] 

*********** 
[\) 

~ ------------------------------------------------------------------------------------------------------------------- ..., 
INCOMING GAMMA N p 0 T HE3 HE4 ll6 LI7 Cl2 l=P ------------------------------------------------------------------------------------------------------------------- 0 

OUTGOING 
~.CJ484 6. 18 90 9.9499 ' 10.6240 11.6733 -1.4862 6.4584 f.5173 -13.3400 
0.0981 o. 09 81 0.0981 o. 0985 0.0971 0.0985 0.1140 0.0989 o.1 082 

GAMMA HF lAO HF 181 TA 181 TA 182 TA 183 w 183 w 184 RE 186 RE 187 PT 192 
-47.4070 -48.43 00 -46.3440 -45.2040 -46.2720 -45.6190 -41.9000 -41.1400 -36.1900 

-7.3314 -1.4504 3.9645 3. 6925 5.4859 -8.9047 0.2120 -o. 7941 -21.6914 
0.1204 o. 1006. 0. 0981 0. 0981 0.0977 0.0977 0.0985 0.1140 1.0040 

N HF 179 HF 180 TA 180 TA 181 TA 182' w 18 2 w 183 RE 185 RE 186 PT 191 
-50.2700 -48. 8620 -48.4300 -46.3440 -48.1560 -46.2720 -43.7250 -41.9000 -35.9100 

-7.8990 -2.5175 3.7239 4.0510 4.4563 -9.1902 0.5654 0.5263 -20.1490 
0.1273 0.1664 0.0981 0.2193 O. O'l81 o. 0985 0.0985 0.0993 0.1082 

p LU 179 tU 180 HF 180 HF 181 HF 182 TA 182 TA 183 w 185 w 186 IR 191 
-48.9200 -46.2300 -47.4070 -45.9200 -46.3440 -45.2040 -43.2960 -42.43 80 -36.6700 

-12.6459 -5.6745 -5. 1069 -o. 3090 0.6954 -13.8972 -2.9585 -4.4626 -26.1759 
0.1273 0.1273 o. 12 04 o. 0981 o. 0981 0.0981 0.0985 0.0985 0.1924 

D tU 178 LU 179 HF 179 HF 180 HF 181 TA 181 TA 182 w 184 w 185 IR 190 
-50.0200 -48.9200 -50.2700 -47.4070 -48.4300 -46.3440 -45.6190 -43.2960 -36.4900 I 

w 
0 
0 
I 

-12.2499 -6.3885 -4.9210 -1.0740 -0.6866 -13.'6252 -4.1195 -3.9536 -26.2099 
0.1140 0.1273 0.1140 0.1204 0.1006 o. 0981 ().0977 o. 0985 1.0040 

T LU 177 LU 178 HF 178 HF 179 HF 180 TA 180 TA 181 w 183 w 184 IR 189 
-52.2300 -50.0200 -52.2700 -50.2700 -48.8620 -48.4300 -46.2720 -'45.6190 -38.2700 

-13.6113 -7.3699 -7.1523 -2.4054 -3.2814 -14.6296 -5.1689 -6.6840 -25.6213 
0.1273 1.0040 o. 1273 0.1273 o. 1664 0.0981 0.0985 0.1030 0.1204 

HE3 YB 177 YB 178 LU 17 8 LU 179 LU 180 HF 180 HF 181 TA 183 To\ 184 OS 189 
-50.8500 -4'l.0200 -50.0200 -48.CJ200 ·-46.2300 -47.4070 -45.2040 -42.8700 -38.8400 

1.4352 6.9667 7. 5642 11.2012 11.9152 13.2466 8.4777 8.1565 -11.0458 
0.1140 0.1273 o. 1140 0.1273 0.1273 0.1204 0.0981 0.0985 0.1002 

HE4 YB 176 YB 177 LU 177 LU 178 LU 1.79 HF 179 HF UlO TA 182 TA 183 OS 188 
-53.3900 -50.8500 -52.2300 -50.0200 -48.9200 -50.2700 -46.3440 -45.2040 -40.9090 

-10.0682 -4.2368 -4.54 <J2 -0.5823 0. 0518 0. 52 31 -12.4334 -4.1778 -3.7909 -24.1582 
0.1082 0.1030 o. 1030 0.1030 o. 1141 0.1141 0.1141 0.1007 0.0982 0.1141 

HE6 YB 174 YB 175 LU 175 LU 176 llJ 177 HF 177 HF 178 TA 180 TA 181 OS 186 
-57.0600 -54.8200 -55. 29 00 -53.4100 -52.2300 -52.7200 -52.2700 -48.8620 -48.4300 . -42.9700 

-9.5584 -3.2270 -1.5094 2.9075 2.1816 3.5429 -11.1736 -1.3041 -21.7184 
0.1500 1.0040 o. 1030 0.1140 0.1273 0.1140 o. 1273 0.0981 0.1140 

lt6 TM 174 TM 175 YB 175 YB 176 ve 177 LU 177 LU 178 HF 180 HF 181 RE 186 
-54.0600 -52.3200 -54.8200 -53.3900 -50.8500 -52.2300 -50.0200 -47.4070 -41.9000 



73 TA 180 MASS EXCESS -48.8620 +/- 0.0450 MEV 
~*~******** 
-------------------------------------------------------------------------------------------------------------------
INCOMIN(; GAMMA N p 0 T HE3 HE4 ll6 LI7 C12 
---------------------------------------------------------~---------------------------------------------~-----------. 
OUTGOING 

7.6394 6. 66 70 12.4299 12.3600 11.4693 -2.4472 8.1964 7.1863 -15.9120 
0.0595 o. 06 29 0.0589 0.0589 1. 0010 1.0010 0.0832 0.0609 0.0832 

GAMMA TA 180 TA 181 w 181 w 182 w 183 RE 183 RE 184 OS 186 OS 187 AU 192 
-48.4300 -48.2400 -48.1560 -46.2720 -45.4000 -43.9900 -42.9700 -41.1410 -32.9500 

-6.7834 -o. 2794 4.4425 6.1725 3.2939 -9.1087 -0.1020 0.9439 -22.n34 
0.0918 o. 0665 0.0629 o. 0589 0.0622 1.0010 0.0602 0.0832 1.4207 

N TA 179 TA 180 w 180 w 181 w 182 RE 182 RE 183 OS 185 OS 186 AU 191 
-50.1500 -49.3650 """48.2400 -48.1560 -45.2960 -45.4000 -42.7430 -42.9700 -33.9600 

-5.8810 1.4505 5.4149 5.1430 6.9364 -7.4542 1.6624 o. 6563 -20.2410 
0.0918 0.1006 0.0595 0.0595 0.058<) 0.0589 0.0602 o. 0832 1.0010 

p HF 179 I-fF 180 TA 180 TA 181 TA 182 w 18 2 w 183 RE 185 RE 186 PT 191 
-50.2700 -49.5300 -48.4 300 -46.3440 -48.1560 -46.2720 -43.7250 -41.<)000 -35.9100 

-9.7279 -3.6565 -4.55 89 1. 38 20 1.1734 -11.4172 -3.9195 -3.3656 -24.6979 
0.0832 o. 091 8 o. 0918 0.0595 0.0629 0.0589 1.0010 0.0602 0.0832 

0 · HF 178 HF 179 TA 17<l TA 180 TA 181 w 181 w 182 RE 184 RE 185 PT 190 
-52.2700 -50.2700 -50. 15 00 -48.4300 -48.2400 -48.1560 -43.9900 -43.7250 -37.3000 I 

w 
0 
';"' 

-11.0919 -3.4705 -6.16 30 -0.5260 0.4844 -13.1472 -4.3235 -,-4.9146 -27.1219 
0.0832 0.0832 o. 12 82 0.0918 0.0665 0.062<) 1.0010 1. 0010 1.4207 

T HF 177 HF 178 TA 118 TA 179 TA 180 w 180 w 181 RE 183 RE 184 PT 189 
-52.7200 -52.2700 -50.3600 -50.1500 -49.3650 -48.2400 -45.4000 -43.9<JOO -36.6900 

-11. 5633 -5.7019 -4.2343 -0.3874 0.6866 -12.9386 -3.4329 -3.2670 -25.5233 
0.0832 0.1006 o. 0832 0.0<)18 0.1006 0.0595 0.0589 0.0602 1.0010 

HE3 lU 177 lU 178 HF 178 HF 179 HF 180 u 180 TA 181 w 183 w 184 t R 189 
-52.2300 -50.0200 -52.2700 -50.2700 -49.5300 -48.4300 -46.2720 -45.6190 ~3A.2700 

2.1233 c;. 014 7 a. 12 22 14.1192 13.9332 13.7946 10.9577 9.8925 -13.2097 
0.0673 0.0832 o. 0832 0.0832 0.0918 0.0918 0.0589 0.0589 0.0636 

HE4 LU 176 lU 177 ' HF 177 HF 178 HF 17<) TA 179 TA 180 w 182 w 183 IR 188 
-53.4100 -52.2300 -52.7200 -52.2700 -50.2700 -50.1500 -48.1560 -46.2720 _;.38.0770 

-10.<)002 ~3. cc;ee -4.4712 1.1057 1.2098 0.0331 -13.6754 -3.0068 -3.3129 -27.3202 
0.0833 0.0674 o. 07 51 0.0674 0.0833 o.o8 33 0.1282 0~0667 0.0631 0.0833 

HE6 lU 174 lU 175 HF 175 HF 176 HF 177 TA 177 TA· 178 w 180 w 181 I R · 186 
-55.5600 -55.2900 -54.7000 -54.4300 -52.7200 -51.56 20 -50.3600 -49.3650 -48.2400 -39.1400 

~ 

-5.8904 -o. 0590 -0.3714 4. 2296 4. 7009 -a. 2556 0.3869 . -19.9804 
w 

3.5955 
1-3 

0.0750 o. 0673 o. C6 73 0.0673 0.0832 0.08 32 0.0832 0.0596 0.0832 P> 

ll6 YB 174 YB 175 lU 175 LU 176 LU 177 HF 177 HF 178 TA 180 TA 181 OS 186 ~ 
-57.0600 -54.8200 -55. 29 00 -53.4100 -52.2300 -52.7200 -52.2700 -48.4300 -42.9700 0 



73 Til 181 ~ASS EXCESS -48.4300 +I- 0.0390 MEV -:J 

*********** 
w 

>-3 ------------------------------------------------------------------------------------------------------------------- Pl 

INCOMING GAMMA N p D T HE3 HE4 li6 Ll7 Cl2 1-' 

----------~--------------------------------------------------------------------------------------------------------
co 
1-' 

OUTGOING 
':. 9854 7 ._0150 10.9779 12.1390 10.4913 -2.2802 6.7994 7.3863 -15.1200 
0.0552 0.0545 0.0545 0.0559 1. 0008 0.0559 0.0566 o.osaB 1.0008 

GAMMA TA 181 TA 182 w 182 w 183 w 184 RE 184 RE 185 OS 187 OS 188 AU 193 
-46.3440 -48.1560 :-46.2720 -45.6190 -43.9900 -43.72 50 -41.1410 -40.90CJO -33.3100 

-7.6394 -o. 97 24 4.7905 4. 7205 3.8299 -10.0867 0.5570 -0.4531 -23.5514 
0.0595 o. 05 88 0.0545 0.0545 1.0008 1. 0008 0.0801 0.0566 0.0801 

N TA 180 TA 181 w 181 w 182 w 183 RE 183 RE 184 OS 186 OS 187 AU 192 
-48.8620 -48.2400 -48.1560 -46.2720 -45.4000 -43.9900 -42.9700 -41.1410 -32.9500 

-6.1890 -0.2405 3.7609 4.4350 5.4844 -7.6752 0.2694 C.3283 -19.5290 
0.0981 0.0552 0.0552 0.0559 0.0545 0.0559 0.0801 0.0566 o. 0716 

p HF 180 HF 1 e1 TA 181 TA 182 TA 183 w 183 w 184 RE 186 RE 187 PT .192 
-49.5300 -47.4070 -46.3440 -45.2040 -46.27 20 -45.6190 -41.9000 -41.1400 -36.1900 

-11.2959 -3. 9645 -5.4149 -o. 2120 1. 5214 -12.8692 -3.7525 -4.7586 -25.6559 
o. 0890 0.0981 o. 0595 0.0552 0.0545 0.0545 0.0559 o. 0801 1.0008 

0 HF 179 HF 180 TA 180 TA 181 TA 182 w 1R2 · w 183 RE 185 RE 186 PT 191 
-50.2700 -49.5300 -48. 86 20 -46.3440 -48.1560 -46.2720 -43.7250 -41.9000 -35.910(:) I 

w 
0 
(\) 
I 

-11.1099 - ':. 0385 -5.9410 -1.3820 -0.20 86 -12.7992 -5.3015 -4.7476 -26.0799 
o. 0801 o. 0890 o. 0890 0.0595 0.0588 0.0545 1.0008 0.0559 0.0801 

T HF 178 HF 179 TA 179 TA 180 TA 181 w 181 w 182 RE 184 RE 185 PT 190 
-52.2700 -50.2700 -50.1500 -48.8620 -48.2400 -48.1560 -43.9900 -43.7250 -37.3000 

-13.3413 -6.3699 -5.8023 -0.6954 -1.0044 -14.5926 -3.6539 -5.1580 -26.8713 
0.0981 0.0981 o. 0890 0.0981 0.0552 0.0552 0.0559 o. 0559 . o.t744 

HE3 LU 178 LU 179 HF 179 HF 180 HF 181 TA 181 TA 182 w 184 w 185 TR 190 
-50.0200 -48.9200 -o:;o. 2100 -49.5300 -47.4.070 -46.3440 -45.6190 -43.2960 -36.4900 

1. 3753 7,2367 a. 7042 12.5512 13.6252 12.9386 9.5057 9.6716 -12.5847 
0.0801 o.o98t o. 08 01 0.0890 0.0981 0.0595 0.0545 0.0559 1.0008 

HE4 LU 177 LU 178 HF 17 8 HF 179 HF 180 TA 180 TA 181 w 183 w 184 IR 189 
-52.2300 -50.0200 -52.2700 -50.2700 -49.5300 -48.8620 - -46.2720 -45.6190 -38.2700 

-10.7382 -4.5468 -4.3092 -0.172.3 1.1918 -o. 7369 -13.4534 -3.6998 -2.9649 -26.4982 
0.0635 0.0635 o. 0635 0.0802 0.0802 0.12 6 2 0.0891 0.0589 O.C546 1.0008 

HE6 LU 175 LU 1 76 HF 176 HF 177 HF 178 TA 178 TA 179 w 181 w 182 IR 187 
-55.2900 -53.4100 -54.43 00 -52.7200 -52.2700 -50.3600 -50.1500 -48.2400 -48.1560 -39.5300 

-7.6984 -1.0570 -1.8194 2.8475 2.4516 4.6829 -9.8236 -1.2671 -21.3774 
0.0634 0.0801 0.0634 0.0801 0.0981 0. 08 01 0.0890 0.0552 0.0566 

ll6 VB 175 VB 176 LU 176 lU 177 LU 178 HF 178 HF 179 TA 181 TA 182 OS 187 
-54. 8200 -53.3900 -53.4100 -52.2300 -50.0200 -52.2700 -50.2700 -46.3440 -41.1410 



74 w 180 MASS EXCESS -49.3650 +I- 0.0490 MEV 
•********** 
----------------------------------------------------------------------~---------------------------------------------
INCOMING GAMMA N ~ 0 T HE3 HE4 U6 Ll7 Cl2 
-------------------------------------------------------------------------------------------------------------------
OUTGOING 

f:.. S464 9.0669 10.9850 -2.9302 3.8634 5.0723 -17.8450 
0.065S MASS 0.0652 1.0012 MASS 0.0854 0.0855 1. 0012 1.0012 

GAMMA w 180 w 181 P.E 181 PE 182 RE 183 OS 18 3 OS 184 IR 186 IR 187 HG l 92 
-48.2400 UNKNOWN -45.2960 . -45.4000 UNKNOWN -44.0100 -39.1400 -39.5300 -31.5200 

2. 8095 -3.3891 
MASS MASS MASS 0.0652 MASS MASS MASS 0.0855 MASS 

N w 179 w 180 RE 180 PE 181 RE 18 2 OS 18 2 OS 183 IR 185. I R 186 HG 191 
UNKNOWN UNKNOWN UNKNOWN -45.2960 UNKNOWN UNKNOWN UNKNOWN -39.1400 UNKNOWN 

-t:.5040 0.2795 4.7219 6.4520 3.5734 -8.8292 0.1774 1.2233 -22.6940 
0.0938 c. 0665 0.0659 o. 06 20 0.0652 1.0012 0.0633 0.0855 1.4208 

p TA 179 TA 180 w 180 w 181 w 182 RE 18 2 RE 183 OS 185 OS 1 86 AU 191 
-50.1500 -48.8620 -48.2400 -48.1560 -45.29 60 -45.4000 -42.7430 -42.9700 -33.9600 

-12.1409 -4'.2795 0.6890 -14.7802 -4.4025 -4.8506 -29.6309 
0.1296 o. 093 8 MASS 0.0659 MASS 0.0652 0.0855 0.0633 i.0012 

D TA 178 TA 179 w 179 w 180 w 181 RE 181 RE 182 OS 184 OS 185 AU 190 
-so. 3600 -'50.1500 UNKNOWN -48.2400 UNKNOWN -45.2960 -44.0100 -42.743 0 -32.8700 I 

w 
0 
w 
I 

-12.7529 -5.8835 -5.3976 
0.0854 0.1296 MASS MASS MASS MASS MASS 0.0855 MASS 

T TA 177 TA 178 w 178 w 179 w 180 RE 180 RE 181 OS 183 OS 184 AU 189 
-51.5620 -50.3600 UNKNOWN UNKNOWN UNKNOWN UNKNOWN UNKNOWN -44.0100 UNKNOWN 

-11.5763 -3. S54S -6.6473 -1.0104 -0.4844 -13.6316 -4.8079 -5.3990 -27.6063 
0.0854 0.0854 o. 1296 0.0938 0.0665 0.0659 1.0012 1.00.12 1.4208 

HE3 1-'F 177 Hf 178 TA 178 TA 179 TA 180 w 180 w 181 RE 183 RE 184 PT 189 
-52.7200 -52.2700 -so. 36 oo -50.1500 -48.8620 -48.2400 -45.4000 -43.9900 -36.6900 

2.6403 9.0017 7. 0612 11.7062 13.3102 7.5947 a. 5176 -14.2197 
0.0700 0.0854 o. 08 54 0.1296 0.0938 MASS 0.0652 1.0012 0.0854 

HE4 HF 176 HF 177 TA 177 TA 178 TA 179 w 179 w 180 RE r182 RE 183 PT 188 
-54.4300 -52.7200 -51~5620 -50.3600 -50.1500 UNKNOWN -45.2960 -45.4000 -37.5700 

-11.4132 -4.l<Jl8 -0.4512 
0.0855 0.0776 MASS !o'ASS 0.0855 MASS MASS MASS MASS MASS 

HE6 HF 114 Hf 175 TA 175 TA 176 TA 111 w 111 w 118 RE 180 RE 181 PT 186 
-55.5500 -54. 7000 UNKNOWN UNKNOWN -51.5620 UNKNOWN UNKNOWN UNKNOWN UNKNOWN UNKNOWN 

-7.8934 -O.O<J2C -1.4644 4.1125 4.2166 3.0399 -10.6686 -0.3061 -24.3134 
--.:J 
+ 

0.08'55 0.0700 o. 0775 0.0700 0.0855 o. 08 55 0.1296 0.0659 0.0855 ,;:; 

LI6 LU 174 LU 175 HF 175 Hf 176 Hf 177 TA 177 TA 118 w 180 w 181 IR 186 IX> 
-55.5600 -55.2900 -54.7000 -54.4300 -5?..7200 -51.56 20 -50.3600 -48.2400 -39.1400 0 



74 w 182 MASS E~CESS -48.1560 +/- 0.0380 MEV .....:) 

**'~******** 
·-!""" 

-----------------------------------------------------------------------~-------------------------------------------
:::;: 

INCOMING GAMMA N p D T HE3 HE4 li6 Ll7 C12 b; 
[\) -------------------------------------------------------------------------------------------------------------------

OUTGOING 
6.1874 4.5330 8.<J699 10.5189 q. 5183 -2.7613 4.00CJ4 5.0213 -16.2960 
o. 053 7 1. 0007 1.0007 o. 0552 0.0552 0.0797 0.0589 1.0007 1.0007 

GAMMA w 182 w 183 RE 183 RE 184 RE 185 OS 18 5 OS 186 IR 188 IR 189 HG 194 
-46.2720 -45.4000 -43.9900 -43.7250 -42.7430 -42.9700 -38.0770 -38.2700 -31.8600 

-7.9874 -3.6424 2.3085 2. 712 5 2. 7139 -11. 0597 -2.6090 -3.2431 -25.2574 
0.0581 o. 05 74 1.0007 1.0007 o. 0796 0.0552 1.0007 o. 0589 1.0007 

N w 181 w 182 RE 182 RE 183 RE 184 OS 184 OS 185 IR 187 IR 188 HG 193 
-48. 2400 -45.2960 -45.4000 -43.9900 -44.0100 -42.7430 -39.5300 -38.0770 -30.9700 

-7.0150 -1.0296 3.9629 5.1240 3.4763 -c;. 2952 -0.2156 0.3713 -22.1350 
0.0545 o. 0545 0.0537 0.0552 1.0007 0.0552 0.0559 o. 0581 1.0007 

p TA 181 TA 182 w 18 2 w 183 w 184 RE 184 RE 185 OS 187 OS 188 AU 193 
-48.4300 -46.3440 -46.2720 -45.6190 -43.9900 -43.7250 -41.1410 -40.9090 -33.3100 

-12.4299 -4.7905 -5.7629 -0.0700 -0.9606 -14.8772 -4.2335 -5.2436 -28.3419 
0.0589 o. 0545 o. 05 81 0.0537 1.0007 1.0007 0.0797 o.o55q 0.0796 

D TA 180 TA 181 w 181 w 182 w 183 RE 183 RE 184 OS 186 OS 187 AU 192 
-48.8620 -48.4300 -48. 24 00 -46.2720 -45.4000 -43.9900 -42.9700 -41.1410 -32.9500 I 

w 
0 
-!""" 
I 

-12.9'559 :-6.1725 -6.4520 -1.7300 -2.8786 -15.2812 -6.2745 -5.2287 -29.1459 
0.0886 o.o58CJ o. 06 20 0.0581 0.0574 1.0007 0.0552 o.o1q7 1.420'5 

T TA 179 TA 180 w 180 w 181 w 182 RE 18 2 RE 183 OS 185 OS 186 AU 19! 
-50.1500 -48.8620 -49.3650 -48.2400 -45.2960. -45.4000 -42.7430 -42.9700 -33.9600 

-12.8173 -5.4859 -6. 93 63 -1.5214 -1.7934 -14.3906 -5.2739 -6.2800 -27.1773 
0.0886 o. 0977 o. 05 89 0.0545 o. 0545 0.0537 0.0552 o. 0797 1.0007 

HE3 HF 179 HF 180 TA 180 TA 181 TA 182 w 18 2 w 183 RE 185 RE 186 PT 191 
-50.2700 -49.5300 -48.8620 -48.4300 -46.3440 -46.2720 -43.7250 -41.9000 -35.9100 

1.6892 7.7607 6. 85 82 11.4172 12.7992 12.5906 7.4977 8.0515 -13.2807 
0.0797 o. 0886 o. 0886 0;,058q 0.0545 0.0'581 1.0007 0.0552 0.0797 

HE4 HF 178 HF 179 TA 179 TA 180 TA 181 w 181 w 18 2 RE 184 RE 185 PT 190 
-52.2700 -50.2700 -50.1500 -48.8620 -48.4300 -48.2400 -43.9900 -43.7250 -37.3000 

-11.3242 -4.9628 -6.9032 -2.2583 -0.6542 -13.9644 -6.3698 -5.4469 -28.1842 
0.0629 0.0797 o. 0797 0.1259 o. 0887 MASS 0.0621 0.0575 1.0007 0.0797 

HE6 HF 176 HF 177 TA 177 TA 178 TA 179 w 179 w 180 RE 182 RE 183 PT 188 
-54.4300 -52.7200 -51.5520 -50.3600 -50.1500 UNKNOWN -49.3650 -45.2960 -45.4000 -37.5700 

-8.8344 -1.9430 -2.23 54 3.1615 2.9756 2.8369 -10.9576 -1.0651 -24.1674 
0.0628 0.0797 o. 0797 0.0797 0.0886 0.0886 0.0589 0.0538 0.0589 

Ll6 LU 176 LU 177 HF l'T7 HF 178 HF 179 TA 179 TA 180 w 182 w 183 IR 188 
-53.4100 -52.2300 -52.7200 -52.2700 -50.2700 -50.1500 -48.8620 -46.2720 -38.0170 



74 w 183 MASS E~CESS -46.2720 +/- 0.0380 MEV 
.. ********** 
-------------------------------------------------------------------------------------------------------------------
INCOMING GAMMA N p 0 T HE'3 HE4 ll6 Lt7 C12 
------------------------------------------------------------------------·-------------------------------------------
OUTGOING 

7.4184 5. 0070 10.5889 1 o. 5780 11.6293 -2.7062 6.0864 '5.1253 -15.1820 
0.0552 1. 0007 0.0552 0.0796 0.0796 0.0559 1.0007 0.1742 1.0007 

GAMMA w 183 w 184 RE 184 RE 18 5 RE 186 OS 186 OS 187 IR 189 IR 190 HG 195 
-45.6190 -43.9900 -43.7250 -41.9000 -42.9700 -41.1410 -38.2700 -36.4900 -31.0900 

-6.1874 -1.65 44 2.7825 4.3315 3.3309 -8.9487 -2.1780 -1.1661 -22.4834 
0.0537 1.0007 1.0007 0.0552 0.0552 0.0797 0.0589 1.0007 1.0007 

N w 182 w 183 RE 183 RE 184 RE 185 OS 185 OS 186 IR 188 IR 189 HG 194 
-48.1560 -45.4000 -43.9900 -43.7250 -42.74 30 -42.9700 -38.0770 -38.2700 -31.8600 

-7.2170 -0.2 855 5.1939 4. 6850 5.0954 -9.2362 1.4364 0.1863 -21.3490 
0.0545 0.0552 0.0552 0.0552 0.0552 0.0797 0.0581 0.0886 0.0460 

p TA 182 TA 183 w 183 w 184 w 185 RE 18 5 RE 186 OS 188 OS 189 .AU 194 
-46.3440 -45.2040 -45.6190 -43.2960 -43.7250 -41.9000 -40.9090 -38.8400 -32.2120 

-10.9179 -4.9()25 -3.9629 1.1610 -0.4866 -13.2582 -4.1785 -3.5916 -26.0979 
0.0545 o. 0545 o. 05 37 0.0552 1.0007 0.0552 0.0559 o. 0581 1.0007 

0 TA 181 TA 182 w 182 w 183 w 184 RE 184 RE 185 OS 187 OS 188 AU 193 
-48.4300 -46.3440 -48.1560 -45.6190 -43.9900 -43.7250 -41.1410 -40.9090 -33.3100 I 

w 
0 
VI 

I 

.-12. 35 99 -4.7205 -5. 6930 0.0700 -0.8906 -14.8072 -4.1635 -5.1736 -28.2719 
0.0589 o. 0545 o. 05 81 0.0537 1.0007 1.0007 0.0797 0.0559 0.0796 

T TA 180 TA 181 w 181 w 182 w 183 RE 183 RE 184 OS 186 OS 187 AU 192 
-48.8620 -48.4300 -48.2400 -48.1560 -45.4000 -43.9900 -42.9700 -41.1410 -32.9500 

-11.6733 -5.7249 -5.4843 -1.7234 -1.0494 -13.1596 -5.2149 -5.1560 -25.0133 
o. 0977 o. 0545 o. 05 45 0.0545 0.0552 0.0552 o.o1•n 0.0559 o.ono 

HE3 Hf 180 HF 181 TA 181 .TA 182 TA 183 w 183 w 184 RE 186 RE 187 PT 192 
-49.5300 -47.4070 -48.43 00 -46.3440 -45.2040 -45.6190 -41.9000 -41.1400 -36.1900 

1. 5733 8.9047 7. 4542 12.8692 12.5972 14.3906 9.1167 8.1106 -12.7867 
0.0886 0.0977 o. C5 89 0.0545 0.0545 0.0537 0.0552 0.0797 1.0007 

HE4 HF 179 HF 180 TA 180 TA 181 TA 182 w 182 w 183 RE 185 RE 186 PT 191 
-50.2700 -49. 5300 -48.86 20 -48.4300 -46.3440 -48.1560 -43.7250 -41.9000 -35.9100 

-11.1502 -3.5288 -6.2212 -0.5843 -0.0582 0.4261 -:13.2054 -4.3818 -4.•nzq -27.1802 
0.0797 . o. 0797 o. 12 59 0.0887 0.0590 0.0621 0.0583 1.0007 1.0007 1.4205 

HE6 HF 177 HF 178 TA 178 TA 179 TA 180 w 180 w 181 RE 183 RE 184 PT 18q 
-52.7200 -52.2700 -50.3600 -50.1500 -48.8620 -49.3650 -48.2400 -45.4000 -43.9900 -36.6900 

-8.1304 -2.2690 -o. 8014 3.0455 4.1196 3.4329 -9.5056 0.1659 -22.0904 
-.J 
~ 

0.0797 0.0977 o. 0797 0.0886 0.0977 0.05 89 0.0545 0.0552 1.0007 ::<: 
ll6 LU 177 LU 178 HF 178 HF 179 HF 180 TA 180 TA 181 w 183 w 184 IR 189 t), 

-52.2300 -50.0200 -52.2700 -50.2700 -49.5300 -48.8620 -48.4300 -45.6190 -38.2700 w 



74 w 184 MASS EXCESS -45.6190 +I- 0.0400 ~EV -:J 

*********** + 
::;;: -------------------------------------------------------------------------------------------------------------------

INCOMING GAMMA N p 0 T HE3 HE4 ll6 LI7 C12 r' en 
+ -------------------------------------------------------------------------------------------------------------------

OUTGOING 
5.7484 5. 39 50 9.4169 10.4709 10.4533 -2.2852 4.9594 5.9583 -13.7810 
0.0566 o. 0566 0.0806 o. 0573 0.0573 0.0595 0.1746 0.0721 0.0421 

GAMMA w 184 w 185 RE 18 5 RE 186 RE 187 OS 187 OS 188 IR 190 IR 191 HG 196 
-43.2960 -43.72 50 -41.9000 -41.1400 -41.1410 -40.9090 -36.4900 -36.6700 -31.8380 

-7.4184 -2.4114 3.1705 3.1595 4.2109 -10.1247 -1.3320 -2.2931 -22.6004 
0.0552 1. 0008 0.0566 0.0806 0.0806 o. 057.3. 1.0008 0.1746 1.0008 

N w 183 w 184 RE 184 RF. 185 RE 186 OS 186 OS 187 IR 189 IR 190 HG 195 
-46.2720 -43.9900 -43.7250 -41.9000 -42.9700 -41.1410 -38.2700 -36.4900 -31.0900 

-7.7040 -1.Ci665 3.5239 4.4800 3.9234 -9.3432 0.0204 0.53'13 -20.3600 
0.0566 o. 0640 0.0566 0.05 80 0.0806 0.0573 o. 0894 0.0806 0.0435 

p TA 18 3 TA 184 w 184 w 185 w 186 RE 186 RE 187 OS 189 OS 190 AU 195 
-45.2040 -42.8700 -43.2960 -42.4380 -41.9000 -41.1400 -38.8400 -38.5400 -32.5480 

-12.4109 -5.4795 -5.1939 -0.5090 -0.0986 -14.4302 -3~7575 -5.0076 -26.5429 
0.0559 0.0566 o. 05 52 0.0566 0.0566 0.0806 0.0595 0.0894 0.0477 

D TA 182 TA 183 w 183 w 184 w 185 RE 185 RE 186 OS 1.88 OS 189 AU 194 
·- 46. 3440 -45.2040 -46. 27 20 -43.2960 -43.7250 -41.9000 -40.9090 -38.8400 -32.2120 I 

LAJ 

~ 
I 

-12.1389 - 6.1 53 5 -5. 12 40 -1.1610 -1.6476 -14.4192 -5.3396 -4.7526 -27.2589 
0.0559 0.0559 o. 05 52 0.0552 1.0008 0.0566 0.0573 0.0595 1.0008 

T TA 181 TA 182 w 182 w 183 w 184 RE 184 RE 185 OS 187 OS 188 AU l 93 
-48.4300 -46.3440 -48. 15 60 -46.2720 -43.9900 -43.7250 -41.1410 -40.9090 -33.3100 

-13.1433 -6.558CJ -6. 91 73 -2.2104 -2.7304 -14.82CJ6 -5.3219 -6.8500. -26.1413 
0.0559 0.2040 o. 05 59 0.0566 0.0640 0.0566 0.0573 0.0595 0.0494 

HE3 HF 181 HF 182 TA 182 TA 183 TA 184 w 184 w 185 Rf 187 RE 188 PT 193 
-47.4070 -45.CJ200 -46.3440 -45.2040 -42.8700 -43.2960 -41.1400 -311.7930 -34.4090 

1.4863 7.4347 7 •. 67 52 11.4362 12.1102 13.1596 7.9447 8.0036 -11.8537 
0.0985 0.0559 o. 05 59 0.0559 0.0566 0.0552 0.0806 0.0573 0.0721 

HE4 HF 180 HF 181 TA 181 TA 182 TA 183 w 183 w 184 RE . 186 RE 187 PT 192 
-49.5300 -47.4070 -48.4300 -46.3440 -45.2040 -46.2720 -41.9000 -41.1400 -36.1900 

-10.9472 -4.8758 -5.7782 -1.2193 0.1627 -0.0459 -12.6364 -5.1388 -4. 5849 -25.9172 
0.0807 o. 0895 o. 08 95 0.0603 0.0560 0.0596 0.0553 1.0008 0.0567 0.0807 

HE6 HF 178 HF 179 TA 179 TA 180 TA 181 w 181 w 182 RE 184 RE 185 PT 190 
-52.2700 -50.2700 -50.1500 -48.8620 -48.4300 -48.2400 -48.1560 -43.9900 -43.7250 -37.3000 

• 
-9.6874 -2.7160 -2.1484 2.9585 2.6496 3. 65 39 -10.<;386 -1.5041 -23.2174 

0.0985 0.0985 o. 08 94 0.0985 0.0559 0.0'5 59 0.055'1 0.0566 0.1746 
Ll6 LU 178 LU 179 HF 179 HF 180 HF 181 TA 181 TA 182 w 184 w 185 IR 190 

-50.0200 -48.9200 -50.2700 -49.5300 -47.4070 -48.4300 -46.3440 -43.2960 -36.4900 



74 w 186 MASS EXCESS -42.4380 +I- 0.0420 MEV 
:0********** 
-------------------------------------------------------------------------------------------------------------------
fNCOMING GAMMA N p 0 T HE3 HE4 ll6 LI7 C12 
-------------------------------------------------------------------------------------------------------------------
OUT<:OING 

5.4604 5. 9910 9.4909 10. 336q 11.3333 -1.4132 6.3834 6.9233 -11.4720 
0.0594 o. 05 87 o. 0608 0.0904 0.0904 0.0816 0.0732 o. 052 8 0.0424 

GAMMA w 186 w 187 RE 187 RE 188 RE 189 OS li39 OS 190 [R 192 IR 193 HG 198 
-3<;. 8270 -41.1400 -38.7930 -37.8250 -38.8400 -38.5400 -34.7330 -34.4540. -30.9660 

-7.2134 -1.32 04 3.7665 3. 23 3 5 5.3309 -9.2447 0.2490 -c. 869i -20.1 064 
o. 0580. o. 0816 0.0587 0.0608 0.06 08 0.0904 o.o732 0.0732 0.0587 

N w 185 w 186 RE 186 RE 187 RE lBB OS 18'8 OS 189 IR 191 IR 192 HG 197 
-43.2960 -41.9000 -41.1400 -38~7930 -40.9090 -38.8400 -36.6700 -34.7330 -30.4030 

-8.3270 -2.9156 3.2359 3. 58 50 3.9974 -9.4712 0.7214 1. 0903 -lA. 5610 
0.0732 o. 302 9 0.0594 0.0616 0.0608 0.0904 0.0732 0.0653 0.0430 

p TA 185 TA 186 w 186 w 187 w 188 RE 188 RE 189 OS 191 OS 192 AU 197 
-41.4000 -38.7400 -39.8270 -38.3620 -38.7930 -37.8250 - 36.3600 -35.9100 -31.1660 

-12.7039 -6.1025 -4.9889 -0.7970 0.4974 -14.3562 -2.9455 -4.3066 -24.4199 
0.0653 o. 0732 O. C5 80 0.0594 0.0587 0.0608 0.0816 0.0732 0.0440 

0 TA 184 TA 185 w 18 5 w 186 w 187 RE 187' RE 188 OS 190 OS 191 AU 196 
-42.8700 -41.4000 -43.2960 -39.8270 -41.1400 -38.7930 -38.5400 -36.3600 -31.1540 I 

w 
0 

~ 
-12.1839 -6.4465 -4.4800 -0.9560 -0.5566 -13.8232 -4.4595 -3.9406 -24.8400 

0.0580 0.0653 o. C5 80 0.0580 0. 0816 0.0587 0.0904 0.0816 0.0453 
T TA 18 3 TA 184 w 184 w 185 w 186 RE 186 RE 187 OS 189 OS 190 AU 195 

-45.2040 -42.8700 -45.6190 -43.2960 -41.9000 -41.1400 -38.8400 -38.5400 -32.5480 

( 

-14.3693 -7.2104 -2 .a 33'4 -3.6794 -15.1176 -5.4559 -7.0220 -24.5933 
0.2044 MASS o. 06 53 0.0732 0.3029 0.0594 0.0904 0.4121 6.0453 

HE3 toF 183 HF 184 TA 184 TA 185 TA 186 w 186 w 187 RE 189 · RE 190 PT 19.5 
-43.0000 UNKNOWN -42. 8700 -41.4000 -38.7400 -39.8270 -37.8250 -35.4400 -32.7760 

1.0573 6.2087 7. 63 02 11.1432 11.4872 13.3646 8.0187 7. 86q5 -10.1417 
0.2044 0.2044 o. 05 80 0.0653 0.0732 0.0580 0.0608 0.0904 0.0470 

HE4 HF 182 HF 183 TA .183 TA 184 TA 185 w 185 w 186 RE 188 RE 189 PT 194 
-45.q2oo -43.0000 -45. 2040 -42.8700 -41.4000 -43.2'l60 -38.7930 -37.8250 -34.7210 

-10.5062 -4.5578 -4.3172 -0.5563 0.1117 1.1671 -11.9924 -4.0478 -3.9889 -23.8462 
o. 09.94 0.0575 o. 05 75 0.0575 0.05.81 0.0568 0.0581 0.0817 o. 0588 0.0733 

HE6 HF 180 HF 181 TA 181 TA 182 TA 183 w 183 w 184 RE 186 RE 187 PT 192 
-49. 5300 -47.4070 -48.4300 -46.3440 -45.2040 -46.2720 -45.6190 -41.9000 -41.1400 ·36.1900 

-10.2964 -1.8304 2.5295 1.4236 3.6089 -ll· 2316 -1.7921 -. 1 .• 7q34 
-.;) 
+ 

0.1462 MASS o. 0573 0.2044 o. 2044 0.0580 0.0653 0.0594 0.0732 ~ 

ll6 LU 180 LU 181 Hf lB 1 HF 182 HF 183 TA 183 TA 184 w 186 w 187 IR 1n b; 
-46.2300 UNKNOWN -47.4070 -45.9200 -43.0000 -45.2040 -42.8700 -39.8270 -34.7330 0\ 



75 RE 185 MASS EXCESS -43.7250 +I- 0.0400 MEV -J 

*********** \.11 

---------------------------------------~----------------------------------~~--~------------------------------------
::0 
(1) 

INCOMING GAMMA N p 0 T HE3 HE4 lt6 Ll7. C12 ~ 
-------------------------------------------------------------------------------------------------~----------------- \.11 

OUTGOING 
6.2464 6. 53 40 10.5519 12.1339 9. 28 33 -3.0302 6.2734 1. 3723 -,15.52'50 
0.0806 o. 0806 0.0573 o. 0595 0.0602 1.0008 1.0008 o. 0721 0.1649 

GAMMA RE 185 RE 186 OS 186 OS 187 OS 188 IR 188 IR 189 PT 191 PT 192 Tl 197 
-41.9000 -42. cnoo -41.1410 -40.9090 -38.0770 -38.2700 -35.9100 -36.1900 -28.2000 

-7.8064 -1.7644 4.3095 4. 2945 2.6649 -11.2947 -0.4080 -0.9791 -24.5564 
1.0008 o. 05 66 ().0806 0.0513 1.0008 0.0602 0.0806 1.0008 0.1552 

N RE 184 RE 185 OS 18 5 OS 186 OS 187 IR 187 IR 188 PT 190 PT 191 TL 196 
-43.9900 -42. 7430 -42.9700 -41.1410 -39.5300 -38.0170 -37.3000 -35.9100 -27.2400 

-5.3950 o. 3535 4.0219 5.0760 5.0584 -7.6802 -0.4356 0.5633 -19.1760 
0.0566 0.0566 0.0806 0.0573 0.0573 0.0595 0.1746 0.0721 0.0421 

p w 184 w 185 RE 185 RE 186 RE 187 OS 187 OS 188 lR 190 IR 191 HG 196 
-45.6190 -43.2960 -41.9000 -41.1400 -41.1410 -40.9090 -36.4900 -36.6700 -31.8380 

-10.5889 -3.1705 -5.5819 -0.0110 1.0404 -13.2952 -4.5025 -5.4636 -25.7709 
0.0552 0.0566 1. 00 08 0.0806 0.0806 0.0573 1.0008 0.1746 1.0008 

D w 183 w 184 RE 184 RE 185 RE 186 OS 186 OS 187 IR 189 IR 190. HG 195 
-46.2720 -45.6190 -43.9900 -41.9000 -42.9700 -41.1410 -38.2700 -36.4900 -31 •. 0900 I 

/ w 
0 
OJ 
I 

-10.5189 -4.3315 -5.9860 -1.5490 -1.0006 -13.2802 -6.5095 -5.4976 -26.8149 
0.0552 0.0552 1. 00 08 1.0008 0.0566 0.0806 0.0602 1.0008 1.0008 

T w 182. w 183 RE 183 RE 184 RE 18 5 OS 18 5 OS 186 IR 188 IR 189 HG 194 
-48. 1560 -46.2720 -45.4000 -43.9900 -42.7430 -42.9700 -38.0770 -38.2700 -31.8600 

-12.3123 -5.3809 -5. 0953 0.0986 -0.41,p4 . -14.3316 -3.6589 -4.9090 -26.4443 
0.0559 0.0566 o. 05 52 0.0566 0.0566 0.0806 0.0595 O.OR94 0.0477 

HE3 TA 182 TA 183 w 183 w 184 w 185 RE 185 RE 186 OS 188 OS 189 AU 194 
-46.3440 .-45. 2040 -46.2720 -45.6190 -43.2960 -41.9000 -40.9090 -38.8400 -32.2120 

' 

2.2803 8.2657 9. 2952 13.2582 14.4192 12.7716 9.0797 9.6666 -12.8397 
0.0559 0.0559 o. 05 52 0.0552 0.0566 1. 0008 0.0573 0.0595 1.0008 

HE4 TA 181 TA 182 w 182 w 183 w 184 RE 184 RE 185 tis 187 OS 188 AU 193 
-48.4300 -46.3440 -48. 15 60 -46.2720 -45.6190 -43.9900 -41.1410 -40.9090 -33.3100 

-11.1732 -4.3898 -4.6692 0.0527 1. 78 2 8 -1.09 59 -13.4984 -4.4918 -3-.4459 -27.3632 
0.0895 ' o. 0603 o. 0634 0.0596 o. 05.53 o. 0589 1.0008 o. 05.67 0.0807 1.4206 

HE6 TA 179 tA 180 w 18 0 w 181 w 1R2 RE 182 RE 183 OS 185 bs 186 AU 191 
-50.1500 -48.8620 -49.3650 -·4a. 2400 -48.1560 -45.2960 -45.4000 -42.7430 -42.9700 -33.9600 

-7.5434 -0.2120 -1.6624 3.7525 3.4806 5.2739 -9.1166 71.0061 -21.9034 
0.0894 0.0985 o. 06 02 0.0559 0.0559 0.0552 0.0552 0.0806 1.0008 

L 16 HF 179 HF 180 TA 180 Tl\ 181 T.A 182 w 182 w 183 RE 185 RE t 86 PT 191 
-50.2700 -49.5300 -48.8620 -48.4300 -46.3440 -48.1560 -46.2720 -41.':1000 -35.9100 



- \ 
'-

15 RE 187 MASS EXCESS -41.1400 +I- 0.0410 ~EV 
*********** -------------------------------------------------------------------------------------------------------------------
INCOMING GAMMA N p D T HE3 HE4 Ll6 LI7 C12 
-------------------------------------------------------------------------------------------------------------------
OUTGOING 

5.7244 7. 05 80 10.8359 12.3500 10.2813 -2.0452 7.3574 e. 4 e 83 -12.6900 
o. 0601 o. 06 01 0.0899 o. 0811 0.1749 0.0727 0.0502 0.0461 0.3028 

GAMMA RE 187 RE 188 OS 188 OS 189 · OS 190 IR 190 IR 191 PT 193 PT 194 Tl 199 
-38.7930 -40.9090 -38.8400 -38.5400 -36.4900 -36.6700 -34.4090 -34.7210 -28.4500 

-7.3114 -o. 7814 4.8335 4.5785 3. 9899 -10.2967 1.0670 0.1049 -21.7014 
0.0811 o. 05 80 0.0601 0.0899 1.0008 0.1749 0. 0727 0.0502 0.0899 

N RE 186 RE 187 OS 187 cs 188 OS 189 IR 189 IR 190 PT 192 P T· 193 Tl 198 
-41.9000 -41.1410 -40.9090 -38.8400 -38.2700 -36.4900 -36.1900 -34.4090 -27.5100 

-5.9910 -o. 5305 3.4999 4. 3460 5.3424 -1.4642 0.3924 0.9323 -17.4630 
0.0587 o. 0587 0.0601 0.0899 0.0899 0.0811 0.0727 o. 0520 0.0414 

p w 186 w 187 RE 187 RE 188 RE 189 ~ OS 189 OS 190 IR 192 IR 193 HG 198 
-42.4380 -39.8270 -38.7930 -37.8250 -38.8400 -38.5400 -34.7330 -34.4540 -30.9660 

-10.9799 -3.7665 -5. 0869 -0.5330 ·1.5644 -13.0112 -,3.5175 -4.6356 -23.8729 
o. 0573 0.0587 o. 0811 0.0601 0.0601 0.0899 0.0727 o. 0727 0.0580 

0 w 185 w 186 RE 186 RE 187 RE 188 OS 188 OS 189 IR 191 IR 192 HG 197 
-43;.2960 -42.4380 -41.9000 -38.7930 -40.9090 -38.8400 -36.6700 -34.7330 -30.4030 I 

w 
0 

'P 
-10.4709 -4.722 5 -5.0760 -1.0540. -0.0176 -12.7562 -5.5115 -4.5126 -24.2519 

0.0573 0.0573 o. 05 73 0.0811 0.0580 0.0601 0.1749 o. 072 7 0.0430 
T w 184 w 185 RE 18 5 RE 186 RE 187 OS 187 OS 188 IR 190 IR 191 HG 196 

-45.6190 -43.2960 -43.72 50 -41.9000 -4·1.1410 -40.9090 -36.4900 -36.6700 -31.8380 

-13.2013 -6.5999 -5.4863 -0.4974 -1.2944 -14.8536 -3.4429 -4.8040 - -24.9173 
0.0647 o. 0727 o. 0573 0.0587 0.0587 0.0601 0. 0811 0.0727 0.0.430 

HE3 TA 184 ·TA 185 w 18 5 w 186 w 187 RE 187 RE 188 OS 190 OS 191 AU 196 
-42.8700 -41.4000 -43.2960 -42.4380 -39.8270 -.38. 7930 -38.5400 -36.3600 -31.1540 

1.6393 7.3767 9. 3432 12.8672 13.8232 13.2666 9.3637 9.8826 -11.0167 
0.0573 0. C641 o. 0573 0.0573 0.0587 o. 0811 0.0899 o. 0811 0.0444 

HE4 TA 183 TA 184 w 184 w 185 w 186 RE 186 RE 187 OS 189 OS 190 AU 195 
-45.2040 -42.8700 -45.6190 -43.2960 -42.4380 -41.9000 -38.8400 -38.5400 -32.5480 

-10.3082 -4.3228 -3;. 2932 0.6697 1.8307 0.1831 -12,;5884 -3.5088 :-2.9219 -25.4282 
0.0567 0.0567 o. 05 60 0.0560 0.0574 1.0008 0.0574 0.0581 o. 0603 1.0008 

HE6 TA 181 TA 182 w 182 w 183 w 184 RE 184 RE 185 OS 187 OS 188 AU 193 
-48.4300 -46.3440 -48.1560 -46.2720 -45.6190 -43.9900 -43.7250 -41.1410 -40.9090 -33.3100 

-J 

. -t;2370 -20.8194 
\Jl 

-7.8214 -1.5954 3.1115 2.5916 5. 3219 -9.5076 -1.5281 
!l:J 

0.0566 0.2042 o. 05 66 0.057.3_ 0.0647 o.os 73 0.0573 0.0602 0.0502 m 

l16 HF 181 HF 182 TA 182 TA 183_ T~ 184 w 184 w 185 RE 187 RE 188 PT 193 1-' 
co 

-47.4070 -45.9200 -46.3440 -45 ··2040 -42.870 .... 0 -45.6190 -43.2960 -38.7930 -34.4090 -J 



76 OS 184 MASS ElCCESS -44.0100 +I- 0.0700 MEV 
"'********** 
-------------------------------------------------------------------------------------------------------------------
INCOMING GAM!.1A N p 0 T HE3 HE4 ll6 ll7 t12 
-------------------------------------------------------------------------------------------------------------------
OUTGOING 

GAMMA 

N 

p 

D 

T 

hE3 

HE4 

l 16 

OS 184 

MASS 
OS 183 
UNKNOWN 

-5.8990 
1.0024 

RE 18 3 
-45.4000 

-11.8499 
0.0822 

RE 18 2 
-45.2960 

MASS 
RE 181 
UNKNOWN 

-10.7013 
0.0827 
w 181 

-48.2400 

2.9302 
0.0854 
w 180 

-49.3650 

-7.7384 
0.1389 

TA 178 
-50.3600 

I 
j 

6.8044 
0.0806 

OS 1 85 
-42.7430 

OS 184 

o. 7624 
' 1. 0024 
RE 184 

-43.9900 

-3.6745 
1. 002 4 

RE 183 
-45.4000 

-5.5925 
o. 082 2 

RE 182 
-45.2960 

-2.7139 
0.0796 
w 182 

-48.1560 

<;.8767 
o. 082 7 
w 181 

-48.2400 

0.1230 
o. 1 063 

TA 179 
-50.1500 

8.2659 10.4699 
MASS 0.0990 1. 00 24 

IR 18 5 IR 186 IR 187 
UNKNOWN -39.1400 -39.5300 

2.0085 
MASS MASS 0.0990 

IR 18 4 IR 185 IR 186 
UNKNOWN UNI<NCWN -39.1400 

4.57<:J9 6.6210 
O.OR06 0.0990 

OS 184 OS 185 OS 186 
-42.7430 -42.<}700 

0.5470 
MASS 0.0806 

OS 183 OS 184 OS 18 5 
UNKNOWN -42.7430 

MASS MASS 
OS 182 OS 183 OS 184 
UNKNOWN UNKNOWN 

-6.35 63 -0.4054 -0.0014 
o. 0822 1.0024 1.0024 

RE 18 2 RE 183 RE 184 
-45.2960 -45.4000 -43.9900 

11.9972 13.9152 
MASS 0.0822 1.0024 

RE 181 RE 182 RE 183 
UNKNOWN -45.2960 -45.4000 

4.4025 5. 0915 
MASS 0.0855 0.0827 
w 179 w 180 w 181 

UNKNOWN -49.3650 -48.2400 

i 

-4.0152 2.9484 4. 85 73 -19.6000 
MASS 0.0990 1.0024 1.4217 1.0124 

PT 1R7 PT 188 AU 190 AU 191 PB 196 
UNKNOWN -37.5700 -32.8700 -33.9600 -24.4100 

-4.3041 
MASS MASS MASS 1.0024 MASS 

PT 1R6 PT 187 AU 189 AU 1<:JO PB 195 
UNKNOWN UNKNOWN UNKNOWN -32.8700 UNKNOWN 

2. 7723 -9.3442 -0.5206 C.9083 -23.2090 
0.0990 1.0024 1.4217 0.0990 1.0124 

IR 1A6 IR 187 PT 189 PT 190 TL 195 
-39.1400 -39.5300 -36. 6<}00 -37.3000 -28.0900 

-15.5812 -5.4875 -5.5486 -30.6659 
MASS 0.0990 O.O<J90 1. 4217 1.4117 

IR 1A 5 IR 186 PT 188 PT 189 TL 194 
UNKNOWN -39.1400 -37.5700 -36.6900 -26.4800 

-6.4826 
MASS MASS MASS 0.0990 MASS 

IR 184 IR 185 PT 187 PT 188 TL 193 
UNKNOWN UNKNOWN UNKNOWN -37.5700 UNKNOWN 

-13.7736 -5.3229 -5.9570 -27~9713 

0.0806 1.0024 0.0832 1.0024 
OS 184 OS 18 5 IR 187 IR 188 HG 193 

-42.7430 -39.5300 -38.0770 -30.9700 

6.7937 8.0026 -14.9148 
MASS 0.0990 1.0024 1.0024 

OS 18 3 OS 184 IR 186 IR 1R7 HG 192 
UNKNOWN -39.1400 -3<;. 5300 -31.5200 

-10.3776 -0.4481 -25.2284 
MASS 0.0822 o. 0806 1.0024 

RE 181 RE 182 OS 184 OS 185 AU 190 
UNKNOWN -45. 2960 -42.7430 -32.8700 

--J 
0\ 

0 

"' 
b', 
+ 

I 
w 

? 



76 OS 186 MASS EXCESS -42.9700 +/- 0.0700 MEV 
~*~******** 
---------------------------------~---------------------------------------------------------------------------------
INCOMING GAMMA N p D r HE3 HE4 li6 Ll7 C12 

-------------------------------------------------------------------------------------------------------------------
OUTGOING 

6. 242 4 3.8490 8.2429 10.2500 8. 6513 -3.2452 4.0684. 5. 2413 -17.2700 
o. 0811 1.0024 0.0832 1. 0024 1. 4217 0.0990 0.0990 1. 002 4 1.0024 

GAMMA OS 186 OS 187 IR 187 IR 188 IR 189 PT 189 PT 1<)0 AU 192. AU 193 PB 198 
-41.1410 -39.5300 -38.0770 -38.2700 -36.6900 -37.3000 -32.9500 -33.3100 -25.7000 

-8.2984 -4.6124 1.6245 1.9855 1. 45 99 -11.9261 -2.<)930 -3.1841 -26.9114 
0.0806 o. 0990 1.0024 0.0832 0.0990 1.4211 1.4211 0.0990 1.0124 

N OS 18 5 OS 186 IR 186 IR 187 lR 188 PT 188 PT 18<; AU 191 AU 192 PB 197 
-42.7430 -39.1400 -39.5300 -38.0770 -37.5700 -36.6900 -33.9600 -32.9500 -24.1300 

-6.5340 -0.2875 4.0179 5.6000 2.74<)4 -9.5642 -0.2606 0.8383 -22.0590 
0.0806 0.0990 0.08ll 0.0827 .0 .08 32 1.0024 1.0024 o. 0922 0.1746 

p RE 185 RE 186 OS 186 OS 187 OS 188 IR 188 IR 189 PT 191 PT 192 Tl 1 'H 
-43.7250 -41.9000 -41.1410 -40.9090 -38.0770 -38.2700 -35.9100 -36.1900 -28.2000 

-12.1159 -4.3095 -6. 0739 -0.0150 -1.6446 -15.6042 -4.7175 -5.2886 -28.8659 
1.0024 0.0806 o. 08 06 o. 0811 1.oo 24 0.0832 0.0990 1.0024 0.1655 

0 RE 184 RE 185 OS 185 OS 186 OS 187 IR 187 IR 188 PT 190 PT 191 TL 196 
-43.9900 -43.7250 -42.7430 -41.1410 -3<). 5300 -38.0770 -37.3000 -35.9100 -27.2400 I 

w 
~ 
I 

-12.5199 -5.8585 -6.6210 -2.0410 -3.84 86 -15.9652 -7.1415 -5.7126 -29.8299 
1.0024 1. 0024 o. 0990 0.0806 0.0990 1.0024 1.4217 0.0990 1.0124 

T RE 183 RE 184 OS 184 OS 185 OS 186 IR 186 IR 187 PT 189 PT 190. Tl 195 
-45.4000 -43.9900 -44.0100 -42.7430 -39.1400 -39.5300 -36.6900 -37.3000 -28.0900 

- 11. 62 93 -4.2109 -6.62 23 -1.0404 -1.0514 -14.3356 -5.5429 -6.5040 -26.8113 
0.0796 0.0806 1. 0024 0.0806 0.0990 o. 0811 1.0024 0.1839 1.0024 

HE3 w 183 w 184 RE 184 RE 185 RE 186 OS 186 OS 187 IR 189 IR 190 HG 195 
-46.2720 -45.6190 -43.9900 -43.7250 -41.9000 -41.1410 -38.2700 -36.4900 -31.0900 

2. 7613 e. 948 7 7. 2942 11.7312 13.2802 12.2796 6.7707 7,7826 -13.534 7 
0.0797 O.C797 1. 0024 1.0024 0.0806 0.0806 0.0832 1.0024 1.0024 

HE4 w 182 w 183 RE 183 RE 184 RE 18 5 OS 18 5 OS 186 IR 188 IR 189 HG 194 
-48.1560 -46.272 0 -45.4000 -43.9900 -43.7250 -42.7430 -38.0770 -38.2700 -31.8600 

-11.2032 -4.2568 -2.1363 -0.2182 -14.1334 -7.3398 -6.1309 -29.0482 
0,0855 o. 082 8 MASS 0.0822 1.0025 MASS 0.0991 o. 09<)1 1. 0025 1.0025 

HE6 w 180 w 181 RE 181 RE 182 RE 183 OS 183 OS 184 IR 186 IR 187 HG 192 
-49, 3650 -48.2400 UNKNOWN -45.2960 -45.4000 UNKNOWN -44.0100 -39.1400 -39.5300 -31.5200 

-J 

-8.1964 -o. 5570 -1.5294 4.2335 4.1636 3. 2729 -10.6436 -1. 0101 -24.1084 
0'\ 

0.0832 o. 0801 o. 0827 0,0797 0.0797 1.0024 1. 00 24 0.0811 0.0990 
0 
til 

ll6 TA 180 TA 181 w 181 w 182 w 183 RE 183 RE 184 OS 186 OS 187 AU 192 1-' 

-48.8620 -48.4300 -48. 24 00 -48.1560 -46.2720 -45.4000 -43.9900 -41.1410 -32.9500 
co 
0'\ 



H OS 187 MASS EXCESS -41.1410 +I- 0.0410 MEV -'I 
(J\ 

*********** 
---------------------------------------~--------------------------------------------------------------~------------

0 

"' -

IN COM lNG GAMMA N p 0 T HE3 HE4 ll6 ll7 C12 IX, --------------------------.--------------------------------------------------------·--------------------------------- -'I 

OUTGOING 
7.8394 4. 22 50 10.2649 10.2989 11.0903 -2.8062 6.2574 c;. <;783 -15.8610 
0.0601 o. 06 09 1.0008 0.1749 o. 0811 ·1.0008 1.0008 0.0486 1.0408 

GAMMA OS 187 OS 188 IR 188 IR 189 IR 190 PT 190 PT 191 AU 193 AU 194 PB 199 
-40.9090 -38.0770 -38.2700 -36.4900 -37.3000 -35.9100 -33.3100 -32.2120 -25.2800 

-6.2424 -2.3934 ?..0005 4o 0075 2.4089 -9.4877 -2.1740 -0.9951 -23.5124 
o. 0811 1. 0008 0.0609 1.0008 1.4206 0.0811 0.0811 1.0008 1.0008 

N OS 186 OS 187 IR 187 IR 188 IR 189 PT 189 PT 190 AU 192 AU 193 PB 198 
-42.9700 -39. 5300 -38.0770 -38.2700 -36.6900 -37.3000 -32.9500 -33.3100 -25.7000 

- (:. 5300 c. 7815 5.6149 5. 3600 4. 7714 -9.5152 1. 8484 0.8863 -20.9200 
o. 0811 0.0580 0.0601 0.0899 1. 0008 o. 1749 o. 0727 o. 0502 0.0899 

p RE 186 RE 187 OS.187 cs 188 OS 189 IR 189 IR 190 PT 192 PT 1<J3 TL 198 
-41.9000 -41.1400 -40.90<]0 -38.8400 -38.2700 .,-36.4<JOO -36.1900 -34.40<]0 .,-27.5100 

-10.5519 -4.3055 -4.0179 1. 5820 -1.2686 -13.5822 -4•2785 -3.1796 -26.0769 
0.0573 o. 0811 o. 081l 0.0601 0.0609 1.0008 1.0008 o. 0727 0.1652 

0 RE 185 RE 186 OS 186 OS 187 OS 188 IR 188 IR 189 PT 191 PT 192 Tl 197 
-43.7250 -41.9000 -42.9700 40.9090 -38.07 70 -38.2700 -35.9100 -36.1900 -28.2000 I 

w 
1--' 
[\) 
I 

-12.1009 -4.2945 -6.0590 0.0150 -1.6296 -15. 58<;2 -4.7025 -5.2736 -28.8509 
1o 0008 o. 0573 o. 05 73 Oo081l 1.0008 0.0609 0.0811 1.0008 0.1555 

T RE 184 RE 185 OS 18 5 OS 186 OS 187 IR 187 IR 188 PT 190 PT 1<J1 Tl 196 
-43.9900 -43.7250 -42.7430 -42.9700 -39 0 5300 -38.0770 -37.3000 -35.9100 -27.2400 

-10.4533 -4.704<} -5.05 83 -1.0364 0.0176 -12.7386 -5.4939 -4.4950 -24.2343 
0.0573 0.0573 o. 05 73 0.0811 o. 05 80 0.0601 0.1749 0.0727 0.0430 

HE3 w 184 w 185 RE 185 RE 186 RE 187 OS 187 OS 188 IR 190 IR 191 HG 196 
-45.6190 -43.2'960 -43. 72 50 -41.9000 -41.1400 -40.90<]0 -36.4900 -36.6700 -31.8380 

2.7063 10.1247 7 0 7132 13.2952 13.2842 14.3356 8.7927 7.8316 -12.4757 
0.055'9 0.0573 1o 0008 0.0573 o. 0811 0.0811 1.0008 0.1749 1.0008 

HE4 w 18 3 w 184 RE 184 RE 185 RE 1R6 OS 18 6 OS 187 IR 189 IR 190 HG 195 
-46.2720 -45. 6190 -43.9900 -43.7250 -41.9000 -42.9700 -38.2700 -36.4900 -31.0900 

-10.4<}92 -2.5118 -6.1542 -:-0.2033 0.2007 0.2021 -13.5714 -5.1208 -5.7549 -27.7692 
0.0603 0.0560 o. 0595 1.0008 1. 0008 0 0 0812 0.0574 1.0008 0.0610 1.0008 

HE6 w 181 w 182 RE 182 RE 183 RE 184 OS 184 OS 185 IR 187 IR l!iB HG 193 
-48.2400 -48.1560 -45.2960 -45.4000 -43.9900 -44.0100 -42.7430 -39.5300 -38.0770 -30.9700 

-6.7994 -o. 8140 o. 21 56 4.1785 5.3396 3.6919 -'9.07'96 0.5869 -21.9194 
0.0566 0.0566 o. 05 59 0.0559 0.0573 1.0008 0.0573 0.0602 1.0008 

LI6 TA 181 TA 182 w 182 w 183 w 184 RE 184 RE 18 5 OS 187 OS 188 AU 193 
-48.4300 -46.3440 -48. 15 60 -46.2720 -45.6190 -43.9900 -43.7250 -40.9090 -33.3100 



~\ 



76 OS 18<; MASS E~CESS -38.8400 +I- 0.0800 MEV --.,J 
0'\ 

*********** 0 ------------------------------------------------------------------------------------------------------------------- tn 

INCOMING GAMMA N p D T HE3 HE4 U6 LI7 Cl2 b', ------------------------------------------------------------------------------------------------------------------- \D 

OUTGOING 
7. 7714 4. 9390 10.9659 10.8429 12.2813 -2.0062 7. 7964 7.2213 -13.5600 
0.1063 o. 18 79 0.1000 0.1000 0.1000 0. 08 51 O.OR18 o. 08ll 1.0032 

GAMMA OS 189 OS 1 c;o IR 190 IR 191 IR 192 PT 192 PT 193 AU 195 AU 196 P8 201 
-38.5400 -36.4900 -36.6700 -34.7330 -36.1900 -34.4090 -32.5480 -31.1540 -25.2800 

-6 .oo 24 -1.3524 2. 7145 4.7085 3.9299 -8.2967 -0.6110 0.54:'19 -20.8014 
0.0913 1. 0032 0.1879 0.1000 1.0032 0.1000 o. 0841 0.0818 1.0032 

N OS 188 OS 189 IR 189 IR 190 IR 191 PT 191 PT 192 AU 194 AU 195 PB. 200 
-40.9090 -38.2700 -36.4900 -36.6700 -35.9100 -36.1900 -32.2120 -32.54 80 -26.1100 

-7.3360 -0.2326 5.5469 5. 1810 5.47 23 -a. 9712 2.6804 1.5543 -19.0800 
0.0913 0.1131 0.1063 0.1000 0.1000 0.1000 0.0827 o. 0818 0.0803 

p RE 188 RE 189 OS 189 OS 190 OS 191 IR 191 IR 192 PT 194 PT 195 Tl 200 
.:..38.7930 -37.8250 -38.5400 -36.3600 -36.6700 -34.7330 -34.7210 -32.7760 -27.0490 

-10.8359 -5.1115 -3.7779 1.5140 -0.5546 -12.8812 -3.4785 -2.3476 -23.5259 
0. OA99 0.0913 o. 0913 0.1063 0.1879 0.1000 0.0851 0.0827 0. 3105 

f) RE 187 RE 188 OS 188 OS 189 OS 190 IR 190 IR 191 PT 193 PT 194 Tl 199 
-41.1400 -38.7930 -40.9090 -38.5400 -36.4900 -36.6700 -34.4090 -34.7210 -28.4500 I 

w 
·~ 
I 

-11.8899 -4.5785 -5.3600 0.2550 -0.5886 -14.8752 -3.5115 -4.4736 -26.2 799 
0.1063 0.0899 o. 0899 0.0913 1. 00 32 0.1879 0.1000 0.0851 0.1131 

T RE 186 RE 187 OS 187 OS 188 OS 189 IR 189 IR 190 PT 192 PT 193 Tl 198 
-41.9000 -41.1400 -41.1410- -40.9090 -38.2700 -36.4900 -36.1900 -34.4090 -27.5100 

-11.3333 -5. A729 -5.3424 -1.8424 -o. 99 64 -12.8066 -4.9499 -4.4100 -22.8053 
0.0904 0.0904 o. 0899 0.0913 0.1131 0.1063 0.1000 0.0862 0.0802 

HE3 w 18 ~ w 187 RE 187 RE 188 RE 189 OS 189 OS 190 IR 192 ' IR 193 HG 1WI 
-42.4380 -39.8270 -41.1400 -38.7930 -37.8250 -38.5400 -34.7330 -34.4540 -30.9660 

2.0313 9.2447 7. 92 42 13.0112 12.4782 14.5756 9.4937 B. 3 "75 5 -10.8611 
0.0894 o. 0904 o. 1063 0.0899 0.0913 0.0913 0.1000 0.1000 0.0899 

HE4 w 185 w Ul6 RE 186 RE 187 RE 188 OS 1A 8 OS 189 IR 191 IR 192 HG 197 
-43.2960 -42.4380 -41.9000 -41.1400 -38.7930 -40.9090 -36.6700 -34.7330 -30.4030 

-10.1662 -2.7478 -5.1592 0.4227 0.4117 1. 46 31 -12.8724 -4.0798 -5.0409 -25.3482 
0.0887 o. 0895 1. 0032 0.0895 0.1064 0.1064 0.0900 1.0032 0.1879 1.0032 

HE6 w 183 w 184 RE 184 RE 185 RE 186 OS 18 6 OS 187 IR 189 IR 190 HG 195 
-46. 2720 -45.6190 -43.9900 -43.7250 -41.9000 -42.9700 -41.1410 -38.2700 -36~4900 -31.0900 

-7.7244 -1.9870 -o. 02 04 3.5035 4.4596 3.90 29 -9.3636 0.51A9 -20.3804 
0.0894 0.0943 o. 0894 0.0894 0.0904 0.1063 0.0899 0.1063 0.081A 

LI6 TA 183 TA 184 w 184 w 185 w 1.86 RE 186 RE 187 OS 189 OS 190 AU 195 
-45.2040 -42.8700 -45.6190 -43.2%0 -42.4380 -41.9000 -41.1400 -38.5400 -32.5480 

J 



~ 

6 

76 OS l'lO MASS E lCCESS -38.5400 +I- 0.0700 MEV 
*********** 
------------~--------------------------------~---------------------------------------------------------------------
INCOMING GAMMA N p 0 T HB· I-'E4 LI6 LI7 Cl2 --------------------------------------------------------------------------------------------------------------------
OUTGOING 

5.8914 5. 41 90 9.3289 10.8640 10.8003 -1.3942 6.7024 7.5333 -12.4620 
o. 0922 o. 09 22 0.0922 o. 0710 0.0758 0.0731 0.0712 0.0706 0.1'1796 

GAMMA OS 190 OS 191 IR 191 IR 1<J2 IR 193 PT 193 PT 194 AU 196 AU 197 PB 202 
-36.3600 -36.6700 -34.7330 -34.4540 -34. 41) 90 -34 .• 7210 -~1.1540 -31.1660 -26.0780 

-7.7714 -2.83 24 3.1<J45 3. 0715 4. 5099 -9.7777 0.0250 -0.5501 -21.3314 
0.1063 0.1838 0.0922 0.0922 0.0922 0.0758 0.0720 o. 0712 1.0024 

N OS 189 OS 190 IR 190 IR 191 I R 192 PT 1<J 2 PT 193. AU 195 AU 1<J6 PB 201• 
-38. 8400 -36.4900 -36.6700 -34.7330 -36.1900 -34.4090 -32.5480 -31.1540 -25.2800 

-8.0040 -2.3175 3.6669 5.0310 3. 83 53 -8.<;502 1.0354 1. 7113 -18.5790 
0.1063 0.4159 0.0922 0.0860 0.0922 0.0770 0.0720 0.0714 0.0922 

p RE 189 · RE 190 OS 190 cs 191 OS 192 IR 192 IR 193 PT 195 PT 196 TL 201 
-37.8250 -35.4400 -36.3600 -35.9100 -34.7330 -34.4540 -32.7760 -32.6330 -27.2500 

-12.8829 -5.7795 -5.5469 -0.3660 -0.0746 -14.5182. -2.8665 -3.9'126 -24.6269 
0.0827 0.1063 0.1063 0.0922 0.09 2 2 0.0922 0.0731 0.0720 0.0703 

f) RE 188 RE 189 OS 189 cs 190 OS 1'H IR 191 IR 192 PT 194 PT 195 TL 200 
-38.7930 -37.8250 -38.8400 -36.3600 -36.670'0 -34.7330 -~4.7210 -32.7760 -27.0490 I 

lAJ 
I-' 
\J1 

I 

-12.3499 -6.6255 -5.2920 -1.5140 -2.0686 -14.3952 -4.9925 -3.8616 -25.039<) 
o. 0811 o. 0827 o. 08 27 0.1063 0.1838 .0.0922 0.0758 0.0731 0.3081 

T RE 18'7 RE 188 OS 18 8 cs 189 OS 190 IR 190 IR 191 PT 193 PT 1 <J4 . TL 199 
-41.1400 -38.793 0 -40.9090 -38.8400 -36.4900 -36.6700 -34.4090 -34.7210 -28.4500 

-13.6443 -7.0379 -7.38 93 -2.5104 -3.0814 -14.6866 -4. <;289 -6.0920 -23.9243 
O. 0Al6 0.0832 o. 0827 0.1063 0.4159 0.0922 0. 0170 o. 0737 0.0703 

. HE3 w 187 w 188 RE 18 8 PE 189 RE 190 OS 190 OS 191 IR 193 IR 194 HG 199 
-39.8270 -~8.31:20 -3 8. 7930 -37.8250 -35.4400 -36.3600 -34.4540 -32.4720 -29.5470 

1.4733 6. 933 7 7. 4642 10.9642 ll. 8102 J2. 8066 7.8567 8.3966 -9.9987 
O.OA16 0.0816 o. 0811 0.0827 0.1063 0.1063 0.0922 o. 0170 0.0703 

HE4 w 1A6 w 187 RE 187 PE 188 RE 189 OS 189 OS 190 IR 192 IR 1 <J3 HG 198 
-42.4380 -3<;.8270 -41.1400 -38.7930 -37.8250 -38.8400 -34.7330 -34.4540 -30.9660 

-10.5192 -4.7708 -5.1242 -1.1023 -0.0483 -0.0659 -12.804.4 -5.5598 -4.5609 -24.3002 
O.Ofl07 0.0807 o. 08 07 0.0991 O.OA 12 0. 0812 0.0828 0.1839 0.0923 0.0713 

HE6 w 184 w 185 RE 18 5 PE 186 PE 187 OS 187 cis 188 IR 190 IR 191 HG 196 
-45.6190 -43.2960 -43.72 50 -41.9000 -41.1400 -41.1410 -40.9090 -36.4900 -36.6700 -31.8380 

-J 

-9.7584 -3.157C -2.0434 2.9455 2.1486 3.4429 -11.4106 -1.3611 -21.4744 
0\ 

0.0860 0.0922 o. 08 06 o.oA16 0.0816 0.0811 0.0827 0.0922 0.0712 0 
{ll 

Ll6 TA 184 TA 185 w 18 5 w 186 w 187 PE 187 RE 188 OS 190 OS 191 AU 196 I-' 
-42. 8700 -41.4000 -43.2960 -42.4380 -39.827.0 -41.1400 -38.7930 -36.3600 -31.1540 '8 



7l: OS 1n MASS EXCESS -35.9100 +I- 0.0500 MEV 
:0********** 
-------------------------------------------------------------------------------------------------------------------
INCOMING GAMMA N p 0 T HE3 HE4 ll6 Li7 Cl2 

. ' -------------------------------------------------------------------------------------------------------------------
OUTGOING 

5. 4834 5. 8330 9.6979 10.8200 
0.0599 o. 0594 0.0550 0.1118 

G~MMA OS 192 OS 193 IR 193 IR 194 IR 195 
-33.3220 -34.4540 -32.4720 -31.7800 

-7.6214 -1.9594 3.6085 3.4405 
0.0781 0.0781 0.0594 0.0550 

N OS 191 OS 192 IR 192 IR 193 IR 194 
-36.3600 -34.7330 -34.4540 -32.4720 

3.2589 4.1260 
MASS MASS 0.0599 0.0550 

p RE 191 R.E 192 OS 192 GS 193 OS 194 
UNKNOWN UNKNOWN -33.3220 -32.3750 

-13~6059 -5.3969 -0.7740 
0.4130 MASS o. 0781 0.0599 

0 RE 190 RE 191 OS 191 OS 192 OS 193 
-35.4400 UNKNOWN -36.3600 -33.3220 

-13.0349 -7.348'5 -5.0310 -1.3640 
o. 0943 0.4130 o. 0860 0.0781 

T RE 189 RE 190 OS 190 OS 191 OS 192 
-37.8250 -3 5.4400 -38.5400 -36.3600 

-8.1123 
MASS 1141\SS o. 4130 MASS MASS 

HE3 w 189 w 190 RE 190 RE' 191 RE 192 
UNKNOWN UNKNOWN -35.44 00 UNKNOWN UNKNOWN 

0.0273 6. 7792 10.2412 
o. 0673 MASS o. 09 43 0.4130 MASS 

HE4 w 188 w 189 RE 18 9 RE 190 RE 191 
-38.3620 UNKNOWN -37.8250 -35.4400 UNKNOWN 

-11.0702 -5.6098 -5.0792 -1.5793 ..:o.7333 
0.0654 o. 0654 o. 0648 0.0667 0.0944 

HE6 w 186 w 187 RE 187 RE 188 RE 189 
-42.4380 -39.8270 -41.1400 -38.7930 -37.8250 

-11.2584 -2.88 24 1.4995 
o. 3041 MASS o. 06 53 0.0673 ~ASS 

ll6 TA 186 TA 187 w 187 w 188 w 1A9 
-38.7400 UNKNOWN -39. 82 70 -38.3620 UNKNOWN 

11.7973 
o. 05 2 8 

PT 19 5 
-32.7760 

5. 6709 
0.0542 

PT 194 
-34.7210 

4. 20 44 
0.0550 

IR 194 
-32.4720 

0.3394 
0.0594 

IR 193 
-34.4540 

'. 
' 

-1.1956 
0.0781 

IR 192 
-34.7330 

OS 192 

12.9566 
0. 0781 

OS 191 
-36.3600 

0 • .26 31 
0.0944 

OS 189 
-38.8400 

2. 7579 
o. 0943 

RE 189 
-37.8250 

-0.8522 7•1724 
0.0519 0.0504 

PT 196 AU 198 
-32.6330 -29.594() 

-8.7807 1.2730 
0.0528 0.0508 

PT 19 5 AU 197 
-32.7160 -31.1660 

-8.9942 1.3044 
0.1118 0.0514 

IR 195 PT 197 
-31.7800 -30.4150 

-14.1492 -2.3245 
0.0550 0.0519 

IR 194 PT 196 
-32.4720 -32.6330 

-13.9812 -3.9955 
o. 0594 0.0528 

IR 193 PT 195 
-34.4540 -32.7760 

-15.0946 -4.9729 
0.0599 0.1118 

OS 193 IR 195 
-33.3220 -31.7800 

8 •. 2257 
0.0550 

OS 192 IR 194 
-32.4720 

-12.5434 -4.6868 
0.0861 0.0782 

OS 190 IR 192 
-38.5400 -34.7330 

-12.1336 
0.4130 

RE 190 OS 192 
. -35.4400 

8.0823 -10.8010 
0.0505 0.0506 

AU 199 PB 204 
-2<l.0850 -25.10<)0 

0.5199 -19.0454 
0.0504 0.0514 

AU 198 P8 203' 
-2CJ.5CJ40 -24.9360 

1.6133 -17.4460 
o. 0546 0.0505 

PT 198 Tl 203 
-29.9050 -25.7530 

-3.7236 -22.9179 
0.051~ 0.0550 

PT 197 TL 202 
-30.4150 -26.1280 

-3.3196 -23.6099 
o. 0519 0.0781 

PT 196 TL 201 
-32.6330 -27.2500 

-6.7010 -23.1833 
0.0555 0.0505 

IR 196 HG 201. 
-29.2330 -27.6580 

8.3526 -8.8317 
0.1118 0.0504 

IR 195 HG 200 
-31.7800 -29.5030 

-4.1469 -22.5422 
0.0595 0.0505 

IR 193 HG 198 
-34.4540 -30.9660 

-1-.7691 -20.4044 
0.0599 0.0504 

OS 193 AU 198 
-33.3220 -29.5940 

--'I 
0\ 

0 
rJl 

1-' 
~ 
[\). 

I 
w 
~ 
I 



17 IR 191 MASS E ltCESS -36.6700 +I- 0.0600 MEV 
*********** -------------------------------------------------------------------------------------------------------------------
INCOMING GAMMA N p D T HE3 HE4 li6 ll7 C12 
-------------------------------------------------------------------------------------------------------------------
OUTGOING 

6.1344 6.8090 10.8749 13.0010 10.4733 -1.6972 7.8214 9.2033 -14.9200 
0.0849 o. 0849 0.0666 0.0636 0.0654 0.0624 0.0727 o. 0603 0.0781 

GAMMA IR 191 IR 192 PT 192 PT 193 PT 194 AU 194 AU 195 HG 197 HG 198 Bt 203 
-34.7330 -36.1900 -34.4090 -34.7210 -32.2120. -32.5480 - ~o. 4030 -30.9660 -21.7500 

-8.2514 -1. 5424 4.5845 4.6175 3.4999 -10.1047 1.1850 0.5689 -24.1314 
0.1803 lo 0018 0 .o 849 0.0666 1. 0018 o. 0654 0.0614 o. 072 7 1.0018 

Ill IR 190 IR 191 PT 191 PT 192 PT 193 AU 193 AU 194 HG 196 HG 197 BI 202 
-36.4900 -35. 91 00 -36.1900 -34. 40C)O -33.3100 -32.2120 -~1.8380 -30.4030 -20.6100 

-5.4190 o. 472 5 3.9099 5.4450 5. 3813 -6.8132 1.2834 2.1143 -17.8810 
0.0922 0.0849 0.0849 o. 0680 0.0666 0.0636 0.0614 0.0607 o.ono 

p OS 190 OS 191 IR 191 I R 192 IR 193 PT 193 PT 194 AU 196 AU 197 PB 202 
-38. 5400 -36.3600 -34.7330 -34.4540 -34.4090 -34.7210 -31.1540 -31.1660 -26.0780 

-10.9659 -3.1945 -6. 02 69 -0.1230 1. 3154 -12.9722 -3.1695 -3.7446 -24.5259 
0.1000 0.0922 0.1803 0.0849 0.0849 0.0666 0.0624 0.0614 1. 0018 

D OS 189 OS 190 IR 190 IR 191 IR 192 PT 192 PT 193 AU 195 AU 196 PB 201 
-38. 8400 -38.5400 -36.4900 -34.7330 -36.1900 -34.40<;0 -32.5480 -31.1540 -25.2800 I 

w 

!::1 
I 

-10.7109 -4.7085 -6.0610 -1.9940 -o. 7786 -13.0052 -5.3196 --4.1646 -25.5099 
0.0744 o. 1000 1. 0018 0.1803 _1.0018 0.084CJ 0.0654 0.0624 1.0018 

T OS 188 OS 189 IR 189 IR 190 IR 191 PT 191 PT 192 AU 194 AU 195 PB 200 
-40.9090 -38.8400 -38.27 00 -36.4900 -35.9100 -36.1900 -32.2120 -32.5480 -26.1100 

-12.8083 -5.7049 -5.4723 0.0746 -0.2914 -14.4436 -2.7919 .-3.9180 -24.5523 
0.0744 0.1000 0.1000 0.0922 0.0849 0.084<; Oo0636 0.0624 (1.0604 

HE3 RE 188 RE 189 OS 189 OS 190 OS 191 IR 191 IR 192 PT 194 PT 195 Tl 2oo 
-38.7930 -37.8250 -38.8400 -38.5400 -36.3600 -34.7330 -34.7210 -32.7760 -27.0490 

2.0452 7.7697 9.1032 12.8812 14.3952 12.3266 9.4027 10.5336 -10.6447 
0.0727 0.0744 o. 0744 0.1000 0.0922 0.1803 0.0667 0.0636 o. 3 059 

HE4 RE 187 RE 188 OS 188 OS 189 OS 190 IR 190 IR 191 PT 193 PT 194 Tl 199 
-41.1400 -38.7930 -40.9090 -38.8400 -38.5400 -36.4900 -34.4090 -34.7210 -28.4500 

-10.5432 -4.2<;68 -4.0092 0.0087 1. 5907 -1.2599 -13.5734 -4.2698 -3.1709 -26.0682 
0.0722 o. 0923 o. 0923 0.0728 0.0745 0.0751 1.0018 1.0018 0.0850 0.1709 

HE6 RE 185 RE 186 OS 186 OS 187 OS 188 IR 188 IR 189 PT 191 PT 192 Tl 197 
--43.7250 -41.9000 -42.9700 -41.1410 -40.9090 -38.0770 -38.2700 -35.9100 -36.1900 -28.2000 

-J 

-7.4624 -0.2490 -1. 56 94 3.5175 2.9846 5.0819 -9.4936 -1.1181 -20.3554 
-J 

0. 07 21 o. 0732 o. 09 22 0.0727 0.0744 0.0744 . 0.1000 0.0849 0.0727 
H 
>; 

ll6 w 185 w 186 RE 186 RE 187 RE 188 OS 188 OS 189 IR 191 IR 192 HG 197 I-' 

-43.2960 -42.4380 -41.9000 -41.1400 -38.7930 -40.9090 -38. 8400 -34.7330 -30.4030 
\0 
I-' 



77 IR 193 MASS EXCESS -34.4540 +t- 0.0320 MEV ---l 
---l 

*********** H ------------------------------------------------------------------------------------------------------------------- li 

INCOMING GAMMA N p 0 T HE3 HE4 LI6 U7 Cl2 I-' 
\.0 

----------------------~-------------------------------------------------------------------------------------------- w 
OUTGOING 

6.0894 7. 55 60 lf.4579 13.1289 11.6313 -o. 8632 9.1814 9.9563 -13.3860 
o. 0394 o. 03 83 0.0362 o. 0349 0.0345' 0.0332 0.0328 o. 0326 0.0342 

GAMMA IR 193 IR 194 PT 194 PT 195 PT 196 AU 196 AU 197 HG 199 HG 200 BI 205 
-32.4720 -34.7210 -32.7760 -32.6330 -31.1540 -31.1660 -29.5470 -29.5030 -21.0680 

-7.79 24 -o. 82 74 5.3315 5. 2005 4.9539 -8.946 7 2.5290 1. 9289 -21.8554 
0.0680 0.0432 0.0383 0.0362 0.0362 0.0345 0.0326 0.0328 1.0005 

N IR 192 IR 193 PT 193 PT 194 PT 195 AU 19 5 AU 196 HG 198 HG 199 BI 204 
-34.7310 -34.40 90 -34.7210 -32.7760 -32.5480 -31.154C -~0.9660 -29.5470 -20.6700 

-5.8330 -0.3495 3.8649 4.9870 5.9643 -6.6852 1.9394 2. 2493 -16.6340 
0.0594 0.0460 0.0394 0.1050 0.0362 0.0349 0.0326 o. 0328 0.0330 

p OS 192 OS 193 IR 193 IR 194 IR 195 PT 19 5 PT 196 AU 198 AU 199 PB 204 
-35.9100 -33.3220 -32.4720 -31.7800 -32.7760 -32.6330 -29.5940 -29.0850 -25.1090 

-11.2299 -3.6085 -5. 56 79 -0.1680 2.0624 -12. ~892 -2.3355 -3.0886 -22.6539 
0.0680 0.0594 o. 06 80 0.0394 0.0383 0.0362 0.0333 o. 0326 0.0342 

0 OS 191 0 s 1 <J2 IR 192 IR 193 IR 194 PT 194 PT 195 AU 197 AU 198 PB 203 
-36.3600 -35.9100 -34.7330 -32.4720 -34.7210 -32.7760 -~1.1660 -29.5940 -,.24.9360 I 

w 
!:X, 
I 

-10.8639 -4.9725 -5.4450 -1.5350 -o .o6 36 -12.2582 -4.1615 -3.3306 -23.3259 
o. 0?70 o. 0680 o. C6 80 0.0680 0.0432 0.0383 0.0346 0.0333 0.0497 

T OS 190 OS 191 IR 191. I R 192 I R .19 3 PT 193 PT 194 AU 196 AU 197 PB 202 
-38.5400 -36.3600 -36. 67 00 -34.7330. -34.4090 -34.7210 -31.1540 -31.1660 -26.0780 

-13.9453 -5.7363 -0.3394 -1.1134 -14.4886 -:2.6639 -4.0630 -23.2573 
0.4112 , MASS ' o. 06 80 0.0594 0.0460 0.0394 0.0349 0.0342 0.0394 

HE3 RE 190 RE 191 OS 191 OS 192 OS 193 IR 193 IR 194 PT 196 PT 197 TL 202 
-35.4400 UNKNOWN -36.3600 -35 .9100 -33.3220 -32.4720 -32.633.0 -30.4150 -26.1280 

0.9462 6. 632 7 8. 95 02 12.6172 13.9812 12.78 56 9.9857 10.6616 -9.6287 
o. 0862 o. 4112 o. 0770 0.0680 0.0594 0.0680 0.0363 0.0349 0.0680 

HE4 RE 189 RE 190 OS 190 OS 191 OS 192 IR 192 IR 193 PT 195 PT 196 Tl 201 
-37.8250 ·-35. 4400 -38.5400 -36.3600 -35.9100 -34.7330 -32.7760 -32.6330 -27.2500 

-10.9122 -5.1878 -3.8542 -0.0763 1.4377 -0.63 09 -12.9574 -3.5548 -2.4239 -23.6022 
0.0522 0.0546 o. 0546 0.0863 0.0771 0.1730 0.0681 0.0434 0.0385 0.3017 

HE6 RE 187 RE 188 OS 188 OS 189 OS 190 IR 190 tR 191 PT 193 PT 194 Tl 199 
-41.1400 -38.7930 -40.9090 -3A.8400 -38.5400_ -36.4900 -36. 6700 -34.4090 -34.7210 -28.4500 

-8.7154 -2.10<10 -2.4604 2.4185 1.8476 4.9289 -<1.7576 -1.1631 -1A.9954 
0.0528 0.0552 o. 05 44 0.0862 0.4112 0.0770' 0.0680 o. 03q4 0.0328 

Ll6 w 187 w 188 RE 188 RE 1A9 RE 190 OS 190 OS 191 lR 193 IR 194 HG 199 
-39.8270 -~8.3f20 -38.7930 -37.8250 -35.4400 -38.5400 -36.3600 -32.4720 -29.5470 

-



78 PT 190 MASS EXCESS -3 7. 3000 +I- 0.0700 lllEV 
*********** 
-------------------------------------------------------------------------------------------------------------------
IN COM INC GAMMA N p D T HE3 HE4 LI6 ll7 C12 
-------------------------------------------------------------------------------------------------------------------
OUTGOING 

6.6814 3. 9490 8.7859 10.9599 8.6013 -3.0152 4. 0284 5.8073 -19.7200 
1.0024 1. 4217 0.0990 1. 00 24 1. 0024 1.0024 0.1655 0.1746 1.0024 

GAMMA PT 190 PT 191 AU 191 AU 192 AU 193 HG 193 HG 194 Tl 196 Tl 197 PO 202 
-35.9100 -33.9600 -32.9500 -33.3100 -30.9700 -31.8600 -27.2400 -28.2000 -17.5800 

-8.6814 -5.2125 1.7245 2.5285 1.0799 -11.9767 -3.1930 -3.2241 -29.5514 
1. 4217 . 1.0024 1. 4217 o. 0990 1.0024 1. 00 24 1.0124 0.1655 1.0124 

N PT 189 PT 190 AU 190 AU 191 AU 192 HG 192 HG 193 Tl 195 Tl 196 PO 201 
-36.6900 -32.8700 -33.9600 -32.9500 -31.5200 -30.9700 -28.0900 -27.2400 -15.8200 

-6.3190 -c. 0276 4.4569 6. 5510 3. 29 23 -8.8542 0.5894 2.1563 -23.5090 
1.0024 o. 183 8 1.0024 0.0922 0.0990 1.0024 1.0024 0.0712 1.4217 

p IR 189 IR 1'10 PT 190 PT 191 PT 192' AU 192 AU 193 HG 195 HG 196 81 201 
-38.2700 -36.4900 -35.9100 -36.1900 -32.9500 -33.3100 -31.0900 -31.8380 -21.0800 

-12.;3589 -4.0945 -6.45 69 0.4240 -1.5446 -15.0612 -4.4875 -4.4386 -30.8159 
0.08 32 1. 0024 1. 4217 1. 0024 1. 4217 0.0990 1.0024 1.0024 1.4117 

D IR 188 IR 189 PT 189 PT 190 PT 191 AU 191 AU 192 HG 194 HG 195 Bl 200 
-38.0770 -38.2700 -36.6900 -35.9100 -33.9600 -32.9500 -31 .8600 -31.0900 -19.6200 I 

w 
1-' 
'P 

-12~7199 -6.1'015 -7 .• 3910 -2.4240 -4.4486 -15.8652 -7.1'H6 --5.4827 -32.1700 
1.0024 o. 0832 o. 0990 1.4217 1.0024 1.4217 1.0024 1. 0024 1.0124 

T IR 187 IR 188 PT 188 PT 189 PT 190 AU 190 AU 191 HG 193 HG 194 Bl 199 
-39. 5300 -38.0770 -37.5700 -36.6900 -32.8700 -33.9600 -30.9700 -31.8600 -20.0800 

-11.0903 -3.250'1 -6.8653 -0.8254 -0.7914 -13.8966 -4.8329 -5.1120 -26.9513 
o. 0811 o. 0 82 7 o. 0832 1.0024 0.1838 1.0024 1.0024 0.0747 1.0424 

HE3 OS 187 OS 188 IR 188 IR 189 IR 190 PT 190 PT 191 AU 193 AU 194 PB 199 
-41.1410 -40.CJ090 -38. 0770 -38.2700 - -36.4900 -35.9100 -33.3100 -32.2120 -25.2 800 

3. 2452 9.4877 7. 0942 11.4882 13.4952 11.8966 7.3136 8.4925 -14.0247 
0.0990 o. 0811 1.0024 0.0832 1. 0024 1;.4217 0.0990 1.0024 1.0024 

HE4 OS 186 OS 187 IR 187 IR 188 IR 189 PT 189 PT ·190 AU 1n AU 193 PB 198 
-42.9700 -41.1410 -39. 53 00 -38.0710 -38.2700 -36.6900 -32.9500 -33.3100 -25.7000 

-10.8882 -4.0838 -2.6223 -0.4183 -14.9034 -7.9398 -6.0309 -30.4882 
0.0991 o. 0807 MASS 0 .• 0991 1.0025 MASS o. 09.91 1.0025 1.4217 1.0124 

HE6 OS 184 OS 185 IR 18 5 IR 186 IR 187 PT 187 PT 188 AU 190 AU 191 PB 196 
-44.0100 -42.7430 UNKNOWN -39.1400 -39.5300 UNKNOWN -37.5700 -32.8700 -33.9600 -24.4100 

-J 

-7.3984 0.4080 -1.3564 4.7175 4.7025 3.07 29 -10.8866 -0.5711 -24.1484 
co 

1.0024 o. oeo6 o. 08 06 0.0990 0.0811 1.0024 0.0832 1.0024 0.1655 d1 
ll6 RE 184 RE 185 OS 185 OS 186 OS 187 IR 187 IR 188 PT 190 PT 191 Tl 196 1-' 

-43.9900 -43.7250 -42. 7430 -42.9700 -41.1410 -39 .• 5300 -38.0770 -35.9100 -27.2400 
\0 
0 



78 PT 192 MASS EXCESS -36.1900 +I- 0.0600 MEV -J 

~·~·******* 
CP 

------------------------------------------------------------------------------------------------------------------- 1-,j 
' . c+ 

INCOMING GAMMA N p 0 T HE3 HE4 ll6 Ll7 Cl2 I-' 

----------------------------------------------------------------------------------------------------~--------------
\.0 
[\) 

OUHO lNG 
6.2904 4. 4090 9.1579 11.3079 9.8313 ~1.'>272 5.4084 7.1673 -17.9<l00 
0.0666 1. 0018 0.0654 0.0624 1.0018 0.0614 0.1000 0.305Cj 1.0018 

GAMMA PT 19 2 PT 193 AU 193 AU 194 AU 195 HG 195 HG 196 Tl 198 TL 199 PO 204 
-34.4090 -33.3100 -32.2120 -32.5480 -31.0900 -31.8380 -27.5100 -28.4500 .,.18.2000 

-8.3514 -4. 02 24 2.1845 2.9005 2.5299 -10.7467 -1.9730 -1.8441 -27.0014 
1. 0018 o. 0922 1.0018 0.0654 1.0018 1.0018 0.1709 0.1000 1.0417 

N PT 191 PT 192 AU 192 AU 193 . AU 194 HG 194 HG 195 Tl 197 TL 198 PO 203 
-35.9100 -32.9500 -33.3100 -32.2120 -31.8600 -31.0900 -28.2000 -27.5100 -17.2600 

-6.8090 -0.6746 4.0659 6. 1920 3.6643 -A.'i062 1.0124 2.3943 -21.72<l0 
0.0849 o. 0849 0.0666 0.0636 0.0654 0.0624 o. 0727 o. 0603 0.0781 

p IR 191 [R 192 PT 192 PT 193 PT 194 AU 194 Au 195 HC 197 HG 198 81 203 
-36.6700 -34.7330 -34.4090 -34.7210 -32.2120 -32.5480 -30.4030 -30.9660 -21.'7500 

-12.8359 -4.5845 -6.1269 0.0330 -1.08 46 -14.6892 -3.3995 -4.0156 -2.8.7159 
0.1803 o. 0849 1.0018 0.0666 1.oo ui 0.0654 0.0614 o. 0727 1.0018 

0 IR 190 IR 191 PT 191 PT 192 PT 193 AU 193 AU 194 HG 196 HG 197 81 202 
-36.4900 -36.6700 -35.9100 -34.4090 -33.3100 -32.2120 -31.8380 -30.4030 -20.6100 I 

w 
t\) 

0 
I 

-12.8699 -6.5785 -6. 5510 -2.0940 -3.25 86 -15.4052 -5.9615 -4.3946 -30.0599 
1.0018 0.1 803 o. 09 22 1.0018 0.0922. 1.0018 1.0018 o. 0614 1.4213 

T IR 189 IR 1'>0 PT 190 PT 191 PT 1n AU 192 AU 193 HG 195 HG 196 81 201 
-38.2700 -36.4900 -37.3000 -35.9100 -32.9500 -33. :noo -31.0900 -31.8380 -21.0800 

-12.2813 -4.5099 -7.34 24 -1.3154 -1.4384 -14.2876 -4.4849 -5.0600 -25.8413 
0.1000 o. 0922 o. 18 03 ' 0.0849 0.0849 0.0666 0.0624 0.0614 1.0018 

HE3 OS 189 OS. 190 IR 190 IR 191 [ R 192 PT 192 PT 193 AU 195 AU 196 PB 201 
-38.8400 -38.5400 -36.4900 -36.6700 -34•7330 -34.4090 -32.5480 -31.1540 -25.2800 

2.2943 8.2967 6. 9442 ll.011.2 13.0052 12.2266 7.6857 8.8405 -12.5048 
0.0744 0.1000 1. 0018 0.1803 o. 0849 1.0018 0.0654 0.0624 1.0018 

t'E4 OS 188 OS 189 IR 189 IR 190 IR 191 PT 1'H PT 192 AU 194 AU 195 PB 200 
-40.9090 -38.8400 -38.2700 -36.4900 -36.6700 -35.9100 -32.2120 -32.5480 -26.1100 

-10.8182 -4.5758 -6. 96 92 -2.5753 -o. 5683 -2.1669 -14.0634 -6.7498 -5.5709 -28.0882 
.0.0923 o. 072 8 1. 0018 0.0751 .1.0018 1. 4213 0.0923 0.0923 1.0018 1.0018 

HE6 OS 186 OS 187 IR 187 IR 188 IR 189 PT 189 PT 190 AU 192 AU 193 P8 198 
-42.9700 -41.1410 -39. 53 00 -38.0770 -38.2700 -36.6900 -37.3000 -32.9500 -33.3100 -25.7000 

-8.3784 -1.0670 -1.8484 3.7665 3.5116 2 .• 92 29 -11.3636 -0.9621 -22.7684 
0.0922 0.0727 o. 0727 0.0744 o. 1000 1.0018 0.1803 0.0667 0.1000 

ll6 RE 186 RE 187 OS 187 OS 188 OS 189 IR 189 IR 190 PT 192 PT 193 Tl 198 
-.41.9000 -41.1400 -41a'1410 -40.9090 -38.8400 -38.2700 -36.4900 -34.4090 -27.5100 



78 PT 194 MASS EXCESS -34.7210 t-/- 0.0210 MEV 

*********·** 
----------------------------------------------------------------------~------------------------------------------~-
IN COM lNG GAMMA N p 0 T HE3 HE4 Ll6 LI7 Cl2 
-------------------------------------------------------------------------------------------------------------------

----
.. OUHOING 
~··/' 

6.1264 5.1160 9.5689 11.3949 10.6133 -1.3302 6.4164 7.4363 -16.3930 
o. 02 7 0 o. 0270 0.0247 0.0228 0.0461· 0.0218 0.0222 0.0636 0.0443 

GAMMA PT 194 PT 195 AU 195 AU 196 AU 197 HG 197 HG 198 TL 200 TL 201 PO 206 
-32.7760 -32.5480 -31.1540 -31.1660 -30.40 30 -30.966.0 -27.0490 -27.2500 -18.3280 

-8.3834 -3.2915 2.8915 3.3115 3.9769 -9.9647 -0.2540 -0.8361 -25.2824 
0.0358 0.0334 0.0270 0.0247 0.0247 0.0461 0.3007 0.0222 1.0002 

N PT 193 PT 194 AU 194 AU 195 AU 196 HG 196 HG 197 TL 199 TL 200 PO 205 
-34.4090 -32.2120 -32.5480 -31.1540 -31.8380 ' -30.4030 -28.4500' -27.0490 -17.5100 

-7.5560 -1.4665 3.9019 5.5730 4.07 53 -8.4192 1.6254 2.4003 -20.9420 
0.0383 o. 0311 0.0270 0.0252 0.0247 0.0229 0.0222 c. 0219 0.0242 

p IR 193 IR 194 PT 194 PT 195 PT 196 AU 196 AU 197 HG 199 HG 200 BI 205 
-34.4540 -32.4720 -32.7760 -32.6330 -31.1540 -31.1660 -29.5470 -29.5030 -21.0680 

-13.1239 -5.3315 -6. 15 89 -0.1310 -0.3776 -14.2782 -2.8025 -3.4026 -27.1869 
0.0636 0.0383 o. 03 58 0.0270 0.0270 0.0247 0.0219 0.0222 1.0002 

D IR 192 IR 193 PT 193 PT 194 PT 195 AU 19 5 AU 196 HG 198 HG 199 BI 204 
-34.7330 -34.4540 -34.4090 -32.7760 -32.5480 -31.1540 -30.9660 -29.5470 -20.6700 I 

w 
N 

'I' 
-13.0009 -6.8665 -6.1920 -2.1260 -2.5276 -14.6982 -5.1795 -3.7976 -27.9209 

0.0636 0.0636 o. 0636 0.0358 0.0334 0.0270 0.0461 0.0219 0.0542 
T IR 191 IR 192 PT 192 PT 193 PT 194 AU 194 AU 195· HG 197 HG 198 Bl 203 

-36.6700 -34.733 0 -36.1900 -34.4090 -32.2120 -32. 548C -30.4030 -3C. 9660 -21.75CO 

-13. 2923 -5.6709 -7.63 04 -2.C624 -2.2304 -14'. 4516 -4.3979 -5.1510 -24.7163 
0.0636 c.0542 c. 0636 o.C383 o. C311 0.0270 0.0229 0.0219 0.0242 

HE3 OS 191 OS 192 IR 192 IR 193 IR 194 PT 194 PT 195 AU 197 AU 198 P8 203 
-36. 3600 -35.91CO -34.7330 -34.454C -32.4720 -32.7.760 -31.1660 -29.5940 -24.9360 

1. 3942 7.2857 6. 8132 10.7232 12.2582 12.1946 .8.0967 8.9275 ,-11.0677 
o. 0731 o. 0636 o. 06 36 0.0636 0.0383 0.0358 0.0247 0.0229 0.0434 

HE4 OS 190 OS 191 IR 191 IR 192 IR 193 PT 193 PT 194 AU 196 AU 197 PB 202 
-38.5400 -36.3600 -36. 67 00 -34.7330 -34.4540 -34.4090 -31.1540 -31.1660 -26.0780 

-11.4102 -5.4078 -6.7602 -2.6933 -0.6993 -1.4779 -13.7C44 -6.0188 -4.8639 -26.2092 
.o. 0489 o. 082 8 1. 0002 0.1713 o. 0637 1.0C02 0.0637 o.C337 0.0273 1.0002 

HE6 OS 188 OS 189 IR 189 IR 190 lR 191 PT 191 PT 192 AU 1(}4 AU 195 PB 2 00 · 
-40.9090 -38.8400 -38.2700 -36.4900 -36.6700 -35.91.00 -36.1900 -32.2120 -32.5480 -26.110C 

-J 

-10.0164 -2.91-30 -2.6804 2.8665 2. 5006 2. 7919 -11.6516 -1.1261 -21.7604 
CXl 

o. 0488 o. 0827 c. 0827 0.0131 o. 06 36 0.0636 0.0636 o. 0271 o.C222 
"d 
ct-

LI6 RE 188 RE 189 OS 189 OS 190 OS 191 IR 191 IR 192 PT 194 PT 195 TL 200 1-' 

,-38.7930 -37.8250 -38.8400 -38.5400 -36.3600 -36.6700 -34.1330 -32.1760 -27.0490 
\.() 
+ 



78 PT 195 MASS ElCCESS -32.7760 +I- 0.0170 MEV --.J 

*********** 
co 
'l:J ------------------------------------------------------------------------------------------------------------------- c+ 

INCOMING GAMMA N p 0 T HE3 liE4 LI6 LI7 C12 I-' 
\.0 ------------------------------------------------------------------------------------------------------------------- VI 

OUTGOING 
7.<1284 5. 66 70 11.525<) 11.7680 13.1213 -0.8043 8.5624 e. 2593 -15.6410 
o. 022 0 o. 0214 0.0192 0.0180 0.0180 0.0184 0.0624 0.0286 0.0214 

GAMMA PT 19 5 PT 196 AU 196 AU 197 AU 198 HG 198 HG 199 TL 201 TL 202 PO 207 
-32.6330 -31. 1540 -31.1660 -29.5940 -30.9660 -29.5470 -27.2500 -26.1280 -11.1350 

-6.1264 -1.0104 3.4425 5.2685 4.4869 -7.4567 0.2900 1.3099 -22.5194 
0.0270 o. 0240 0.0214 0.0192 0.0444 0.0180 0.0184 0.0624 0.0425 

N PT 194 PT 1<J5 AU 195 AU 196 AU 197 liG 197 liG 198 TL 200 TL 201 PO 206 
-34.7210 -32.54 80 -31.1540 -31.1660 -30.4030 -30.9660 -27.0490 -27.2500 -18.3280 

-7.5930 -0.2136 5.7039 5.3000 6.03 23 -8. C462 3.5264 2.5003 -19.9350 
0.0286 o. 1014 0.0220 0.0208 0.0192 0.0180 0.0181 .0.0184 0.0311 

p IR 194 IR 195 PT 195 PT 196 PT 197 AU 197 AU 198 liG 200 liG 201 !H 206 
-32.4720 -31.7800 -32.6330 -30.4150 -31.1660 -29.5940 -29.5030 -27.6580 -20.1300 

-11~4579 -5. 3f85 -3.9019 1.6710 0.1734 -12.3212 -2.2765 ..., 1. 5016 -24.8439 
0.0362 0. 02 86 o. 0270 . 0.0220 0.0214 0.0192 0.0184 o. 0181 0.0208 

0 IR 193 IR 194 PT 194 PT 195 PT 196 AU 196 AU 197 liG 199 liG 200 Bl 205 
-34.4540 -32.4720 -34.7210 -32.6330 -31.1540 -31.1660 -29.5470 -29.5030 -21.0680 I 

w 
[\) 
[\) 
I 

-12.9929 -5.2005 -6. 02 80 0.1310 -0.2466 -14.1472 -2.6715 -3.2716 -27.0559 
0.0624 0.0362 o. 0336 0.0270 0.0240 0.0214 0.0181 0.0184 1.0001 

T IR 192 IR 193 PT 193 PT 194 PT 195 AU 195 AU 196 HG 198 liG 199 BI 204 
-34.7330 -34.4540 -34.40 90 -34.7210 -32.5480 -31.1540 -~0.9660 -2<J.5470 -20.6700 

-11.7973 -6.3139 -5.9643 -2.0994 -0.9774 -12.64'16 -4.0249 -3.7150 -22.5983 
0.0528 o. 0371 0.0362 0.0286 0. 1014 0.0220 0.0181 0.01A4 0.0188 

liE3 OS 192 OS 193 IR 193 IR 194 IR 195 PT 19 5 PT 196 AU 198 AU 199 PB 204' 
-35.9100 -33.3220 -34.4540 -32.4720 -31.7800 -32.6330 -29.5940 -29.0850 -25.1090 

1. 1593 8.7807 6. 8212 12.3892 12.2212 14.4516 10.0537 <;.3006 -10.2647 
0.0624 0.0528 0.0624 0.0362 0.0286 o.o:no 0.0193 0.0181 0.0208 

liE4· OS 191 OS 192 IR 19 2 IR 193 IR 194 PT 194 PT 19 ~ AU 197 AU 198 PB 203 
-36. 3600 -35.9100 -34.7330 -34.4540 -32.4720 -34.7210 -31.1660 -29.5940 -24.9360 

-11.5342 -3.7628 -6.5952 -0.56A3 -0.6913 o. 74 71 -13.5405 -3.7378 -4.3129 -25.0942 
0.0819 o. 0721 o. 17 09 0.0625 0.0625 o. 06 2 5 0.0339 0.0244 0.0218 1.0002 

HE6 OS 189 OS 190 IR 190 IR 191 IR 192 PT 19 2 PT 193 AU 195 AU 196 PB 201 
-38.8400 -38.5400 -36. 4900 -36.6700 -34.7330 -36.1900 -34. 40<JO -32.5480 -31.1540 -25.2800 

-9.0394 -3.3 53 c -1.0354 2.6315 3.9955 2.7999 -9.<)856 0.6759 -19.6144 
0.0818 0.4104 o. 0720 0.1}624 0.0528 0.0624 0.0363 0.0221 0.0624 

LI6 RE 189 RE 190 OS 190 cs 191 OS 192 IR 192 IR 193 PT 195 PT 196 TL 201 
-37.8250 -35.4400 -38. 5400 -36.3600 -35.9100 -34.7330 -34.4540 -32.6330 -27.2500 



78 PT 196 MASS E lCCESS -32.6330 +I- 0.0140 MEV 
*********** -------------------------------------------------------------------------------------------------------------------
IN COM IN(; GAMMA N p 0 T HE3 HE4 ll6 ll7 Cl2 
--------------------------------------------------------------------------~----------------------------------------
OUTGO lNG 

5. 8534 5.8220 10.0969 11.40.20 11.8453 -o. 7052 7.5834 8.0273 -15.1610 
0.0184 .o. 0166 0.0152 o. 0157 0.0157 0.0152 0.026.9 0. 015 7 o. 0178 

GAMMA PT 19t: PT 197 AU 197 AU 198 AU 199 HG 199 HG 200 Tl 202 Tl 203 PO 208 
-30.4150 -31.1660 -29.5940 -29.0850 -29.5470 -29.5030 -26.1280 -25.7530 -17.4720 

-7.9284 -2.2614 3.5975 3.8395 5.1929 -8.7327 0.6340 0.3309 -23.5694 
0.0220 o. 0191 0.0166 0.0152 0.0152 0.0157 0.0616 0.0269 0.0191 

N. PT 195 PT 196 AU 196 AU 197 AU 198 HG 198 HG 199 Tl 201 Tl 202 PO 207 
-32.7760 -31.1540 -31.1660 -29.5940 -30.9660 -29.5470 -27.2500 -26.1280 -17.1350 

- 8;. 1420 -2.6175 3.6289 4.9330 4.6034 -8.4122 1.8244 2.3313 -19.8810 
0.1010 o.o278 0.0184 0.0261 0.0152 0.0157 0.0157 0.0153 0.01'72 

p IR 195 IR 196 PT 196 PT 197 PT 198 AU 198 AU 199 HG 201 HG 2.02 BI 207 
-31.7800 -29.2330 -30.4150 -29.9050 -29.5940 -29.0850 -27.6580 -27.3460 -20.0410 

-13.2969 -5~917'3 -5.7039 -0.4040 0.3284 -13.7502 -2.1775 -3.2036 -25.6389 
0.0269 0.1010 o. 02 20 0.0184 0.0166 0.0152 0.0153 o.o157 0.0295 

0 IR 194 IR 195 PT 195 PT 196 PT 197 . AU 197 AU 198 HG 200 HG 201 BI 206 
-32.4720 -31.7800 -32.7760 -30.4150 -31.1660 -29.5940 -29.5030 -27.6580 -20.1300 I 

w 
"' w 
I 

-13.1289 -7.0395 -5.5730 -1.6710 -1.4976 -13.9922 -3.9475 -3.1726 -26.5149 
0.0349 ·0.0269 o. 02 52 .0.0220 0.0191 0.0166. 0.0157 0.0153 0.0184 

T IR 193 IR 194 PT 194 PT 195 PT 196 AU 196· AU 197 HG 199 HG 200 Bl 205 
-34.4540 -32.4720 -34.7210 -32.7760 -31.1540 -31.1660 -29.5470 -29.5030 -21.0680 

-14.2423 -7.1179 -7.8033 -2.6484 -3.3814 -14. 724t: :..4.3909 -5.3670 -23.7923 
0.0358 0.0269 o. 0269 0.1010 0.0278 0.0184 0.0157 o. 0911 0.0166 

HE3 OS 193 OS 194 IR 194 IR 195 IR 196 PT 196 PT 197 AU 199 AU 200 PB 205 
-33.3220 -32.3750 -32.47 20 -31.7800 -29.2330 -30.4150 -29.0850 -27.2900 .-23. 7720 . 

0.8523 6.3357 6. 6852 10.5502 llo6722 12.6496 8.6247 8.9346 -9.9487 
0.0519 0.0358 o. 0349 0.0269 0.1010 0.0220 0.0153 0.0157 0.0161 

HE4 OS 192 OS 193 IR 193 IR 194 I~ 195 PT 195 PT 196 AU 198 AU 199 PB 204 
-35.9100 -33.3220 -34.4540 -32.4720 -31.7800 -32.7760 -29.5940 -29.0850 -25.1090 

-11.6912 -5.7998 -6.2722 -2.3623 -0.8273 ~0.8909 -13.0854 -4.9888 -4.1579 -24.1532 
0.0715 o. 061 1 o. 0617 0.0617 0.0352 0.0325 0.0256 0.0196 o. 0172 ,o. 0407 

HE6 OS 190 OS 191 IR 19l IR 192 IR 193 PT 193 PT 194 AU 196 AU 197 PB 202 
-38.5400 -36.3600 -36.6700 -34.7330 -34.4540 -34.4090 -34.7210 -31.1540 -31.1660 -26.0780 

--.;] 

-11.2814 -3.0724 2.3245 1. 5506 2.6639 -11.8246 -1.3991 -20.5934 
CXl 

0.4102 M~SS o. 0616 0.0519 0.0359 0.0349 0.0270 0.0185 o. 0269 'U 
c+ 

ll6 RE 190 RE 191 OS 191 OS 192 OS 193 IR 193 IR 194 PT 196 PT 197 Tl 202 1-' 

-35.4400 UNKNOWN -36.3600 -35.9100 -33.3220 -34.4540 -32.4720 -30.4150 -26.1280 '8-



0 

7e PT 198 MASS EXCESS -29.9050 +/- 0.0220 MEV --.J 

. •********** 
co 

------------------------------------------------------------------------------------------------------------------- ~ 
INCOMING GAMMA N P. D T HE3 HE4 l16 l17 C12 ..... 

--------------------------------------------------------------------------------------------------~---------------- '& 
OUTGOING 

5. 570 4 6. 46 90 10.5209 11.2050 12.6843 -0.1342 8.5274 8.8093 -13.9550 
0.034 8 0.0231 0.0926 0.1024 0.0231 0.0228 0.0234 o. 0234 0.0228 

GAMMA PT 198 PT 199 AU 199 AU 200 AU 201 HG 201 HG 202 Tl 7.04 Tl 205 PO 210 
-27.4040 -29.0850 -27.2900 -26.1600 -27.6580 -27.3460 -24.3440 -23.8070 -15.9500 

-7.5614 -1. 0934 4.2445 4.2635 6.4579 -7.8937 1.8650 1.2749 -21.6064 
0.0251 o. 0228 0.023.1 0.0927 o. 0228 0.0231 0.0231 0.0234 0.0246 

N PT 197 PT 198 AU 198 AU 199 AU-200 HG 200 HG 201 Tl 203 Tl 204 PO 209 
-30.4150 -29.5940 -29.0850 -27.2900 -29.5030 -27.6580 -25.7530 -24.3440 -16.3700 

-a. 7740 -3.6126 3.3459 4.3660 5.0273 -8.6092 2.1564 2.4023 ·-18.9310 
o. 2012 0.3008 0.0348 1.0002 0.0927 0.~024 0.0231 0.0228 0.0228 

p IR 197 IR 198 PT 198 PT 199 PT 200 AU 200 AU 201 HG 203 HG 204 Bl 209 
- 2A. 4200 -25.5100 -·27. 4040 -26.6100 -27.2900 -26.1600 -25.2620 -24.6890 -18.2630 

-13.8079 -6.5495 -5.3369 -0.6870 o. 9754 -13.3262 -1.6065 -2.8716 -24.1599 
0.0326 o. 2012 o. 02 51 0.0348 0.0231 0.0927 0.0228 0.0231 0.0231 

D IR 196 IR 197 PT 197 PT 198 PT 199 AU 199 AU 200 HG 202 HG 203 Bl 208 
-29.2330 -28.4200 -30.4150 -27.4040 -29.0850 -21.2900 -27.3460 -25.2620 -18.8810 I 

w 

"' +'"" 
I 

-1_3.0749 -7.5505 -4. 93 30 -1.3040 -0.3296 -13.3452 -.3.1085 -2.6016 -24.8140 
0.1024 0.0326 o. 02 61 0.0251 0.0228 0.0231 0.0231 0.0228 0.0242 

T IR 195 IR 196 PT 196 PT 197 PT 198 AU 198 AU 199 HG 201 HG 202 Bl 207 
-31.7800 -29.2~30 -32.63 30 -30.4150 -29.5940 -29.0850 -27.6580 -27.3460 -20.0410 

-15.0363 -8.3143 -3.2804 -4.3764 ,...1_5.0076 -4.5879 -5.8190 -22.3913 
0.5005 MASS o. 0326 0.2012 0.3008 0.0348 0.1024 1.0002 0.0228 

HE3 OS 195 OS 196 IR 196 IR 197 IR 198 PT 198 PT 199 AU 201 AU 202 P8 207 
-29.8000 UNKNOWN -29.23 30 -28.4200 -25.5100 -27.4040 -26.1600 -24.1100 -22.4450 

0.0453 5 •. 541 7 6. 73 92 10.0392 11.0402 13.0166 9.0487 8.7376 -8.5467 
0.0318 0.5005 o. 1024 0.0326 o. 2012 o. 02 51 o.O<l27 0.1024 0.0228 

HE4 OS 194 OS 195 IR 19 5 IR 196 IR 197 PT 197 PT 198 AU 200 AU 201 P8 206 
-32.3750 -29.8000 -31.7800 -29.2330 -28.4200 -30.4150 -27.2900 -26.1600 -23.7830 

-11.5932 -6.109-8 -5.7602 -1.8953 -o. 7732 0.2041 -12.4454 -3.8208- -3.510<) -22.3<l42 
0.0548 0.0399 o. 0390 0.0321 0.1025 o. 0281 0.0264 0.0232 0.0235 0.0237 

HE6 OS 192 OS 193 JR 19~ lR 194 IR 1<l5 PT 19 5 PT 196 AU l<l8 AU 199 PB 204 
-35.<)100 -33.3220 -34.4540 -32.4720 -31.7800 -32.7760 -32.6330 -2<). 5940 -29.0850 -25.1090 

-3.3824 1.5175 o. 7566 2. 7l 79 -12.3356 -1.6821 -19.6494 
MASS MASS o. 03 97 0.0318 o. 5005 0.1024 0.0326 0.0349 0.0234 

ll6 RE 1<)2 RE 193 OS 193 OS 194 OS 195 IR 195 IR 196 PT 198 PT 19<) TL 204 
UNKNOWN UNKNOWN -33.32 20 -32.3750 -29.8000 -31.7800 -29.2330 -27.4040 -24.3440 





80 HG 196 MASS EXCESS -31.8380 +I- 0.0130 MEV CXl 

*********** 0 

----------------------------------------------------------------------------------~--------------------------------
:0:: 

OQ 

INCOMING GAMMA N p D T HE3 HE4 li6 LI7 C12 f-' 

------------------------------------------------------------------------------------------------------------------- '6\ 
OUTGOING 

6.6364 3. 6510 8.8079 11.5619 8.3733 -3.3033 2.8604 4.8193 -22.3280 
0.043a a.1605 o.a81a o. 3003 1.0401 1.0001 1.0001 0.0517 1o 0 001 

GAMMA HG 196 HG 197 TL 197 TL 198 TL 199 PB 199 PB 200 BI 202 BI 203 RN 208 
-30.4030 -28.2000 -27.5100 -28.4500 -25.2800 -26.110a -20.6100 -21.7500 -9.5100 

-8.8194 . -5.38 05 1.4265 2.5505 0. 7219 -12.2047 -4.7410 -4.3921 -31.2994 
1.0001 o. 15 06 0.1605 0.0810 1.0001 1.0401 1.4201 1.a001 1.0501 

N HG 195 HG 196 TL 196 Tl 1.97 Tl 198 PB 198 PB 199 BI 201 BI 202 RN 207 
-31.0900 -27.2400 -28.2000 -27.5100 -25~ 7000 -25.2800 - 21.08aa -20.61aO -8.6100 

-6.5790 0.0984 4.4119 6.789a 3. 314 3 -8.2522 0.2414 1. 85 83 -25.6 77a 
0.0214 a.0184 0.0430 0.0143 a. a810 0.3003 1.0001 0.0402 0.0517 

p AU 195 AU 196 HG 196 HG 197 HG 198 Tl 198 Tl 199 PB 201 PB 202 AT 207 
-32.5480 -31.1540 -30.4030 ·-30.9660 -27.5100 -28.4500 -25.2800 -26.0780 -13.4500 

-12.7619 -4.3545 -6.5949 0.3790 -1.8426 -15.0392 .-4. 7755 -4.7866 -32.6739 
0. 0291 0.0214 1.0,001 0.0430 0.1605 0.0811 1.0001 1.0001 1.0001 

0 AU 194 AU 195 HG 195 HG 196 HG 197 Tl 197 Tl 198 PB 200 PB 201 AT 206 
-32.2120 -32.5480 -31.0900 -30,;4030 :-28. 2(') 00 -27.5100 -26.1100 -25.2800 -12.3000 I 

w 
[\) 
0"\ 
I 

-13.4780 -6.5045 -7.63 90 -2.5620 -4.6166 -16.1632 -7.4195 -5.7707 -34.1579 
1. 0001 0.0291 1. 0001 1.0001 0.1'506 0.1605 1.0401 1.0001 1.4201 

T AU 193 AU 194 HG 194 HG 195 HG 196. Tl 196 Tl 197 PB 199 PB 200 AT 205 
-33.3100 -32.2120 -31.8600 -31.0900 -27.2400 -28.2000 -25.2800 -26.1100 -12.630a 

-12.3t':a3 -3.9769 -7.2684 -1.0854 -0.6654 -13.9416 -4.2309 -4.8130 -29.2593 
0.0318 a. 0241 o. 0291 0.0214 0.0184 0.0430 0.3003 O. 014 A 1.0001 

HE3 PT 193 PT 194 AU 194 AU 195 AU 196 HG 196 HG 197 Tl 199 Tl 200 PO 205 
-34.4090 -34.7210 -32. 21 20 -32.5480 -31.1540 -30.4030 -28.4500 -27.0490 -17.5100 

1.9273 8.2177 6. 33 62 11.0852 13.2352 11.7586 7.3357 9.0946 -H,.0627 
0.0614 o. 031 8 1. 0001 0.0291 0.0214 1.0001 0.0811 0; 3 003 1.0001 

HE4 PT 192 PT 193 AU 193 AU 194 AU 195 HG 195 HG 196 TL 198 TL 199 PO 204 
-36.1900 -34.4090 -33. 31 00 -32.2120 -32.5480 -31.0900 -27.5100 -28.4500 -18.2000 

-12.1362 -5.4548 -8.1872 -3.~503 -1.1762 -3. 5349 -15.1514 -8.1078 -6.3289 -31.8562 
0.0713 1.0001 1. 42 01 0.0113 1. 0001 1. 00 01 1.0001 0.1506 0.1606 1.0001 

HE6 PT 190 PT 191 AU 191 AU 192 AU 193 HG 193 HG 194 TL 196 Tl 197 PO 202 
-37.3000 -35.9100 -33.9600 -32.9500 -33.3100 -3a.9700 -31.8600 -27.2400 -28.2000 -17.5800 

-9.43!':4 -1.1850 -2.72 74 3.3995 3. 432 5 2. 3149 -11.2896 -0.6161 -25.3164-
0.1705 o. 0614 1. 00 01 0.0614 o.o:n8 1.0001 0.0291 a.0430 1.0001 

LI6 IR 190 IR 191 PT 191 PT 192 PT 193 AU 193 AU 194 HG 196 HG 197 BI 202 
-36.4900 -36.6?00 -35.9100 -36.1900 -34.4090 -33.3100 -32.2120 -30.4030 -20.6100 

-



80 HG 198 MASS EXCESS -3 c. 9660 +I- 0.0060 MEV 
*********** -------------------------------------------------------------------------------------------------------------------
INCOMING GAMMA N p 0 T HE3 14E4 LI6 LI7 Cl2 
-------------------------------------------------------------------------------------------------------------------
OUTGOING 

6.6524 4. 7730 9.2189 11.2339 9. 2453 -2.4632 3.7924 5.0093 -21.2230 
0.0092 o. 3001 0.0092 0.0603 1.0000 0.0385 1.0000 o. 013 5 0.0395 

GAMMA HG 198 HG 1'19 Tl 199 TL 200 Tl 201 PB 201 PB 202 Bl 204 Bl 205 RN 210 
-29. 5470 -28.4500 -27.0490 -27.2500 -25.2800 -26.C78C -20.6700 -21.0680 -9.7430 

-8.6344 -4.2385 2.5485 2.9615 2.0039 -11.3327 -3.1990 -3.4601 -30.1074 
0.0414 o. 08 02 0.3001 0.0092 1.0000 1.0000 0.0504 1.0000 1.0000 

N HG 197 HG 198 Tl 198 TL 199 Tl 200 PB 200 PB 201 BJ 203 Bt 204 RN 209 
-30.4030 -27.5100 -28.4500 -27.0490 -26.1100 -25.2800 -21.7500 --2C.6700 -s.cl3oo 

-7. 08'10 -c. 5896 4.4279 6.1980 3. 7253 -8.58C2 0.7694 1. 7613 -25.3700 
0.0108 o. 008 5 0.0092 0.0085 0.0092 0.0603 o. 0135 o. 0101 - 0.0143 

p AU 197 AU 198 HG 198 HG 199 HG 200 Tl 200 Tl 201 PB 203 PB 204 AT 209 
-31.1660 -2c:;. 5940 -29.5470 -29.5030 -27.0490 -27.2500 -24.9360 -25.1090 -12.8850 

-12.9479 -4.8645 -6.4099 0.3950 -0.7206 -14.6282 -3.9355 -4.2586 -31.6319 
0.0143 o. 0108 0.0414 0.0092 0.3001 O.C092 0.0385 c. 013 5 1.0000 

D AU 196 AU 197 HG 197 HG 198 HG 199 Tl 199 Tl 200 PB 202 PB 203 AT 208 
-31.1540 -31.1660 -30. 4030 -29.5470 -28.4500 -27.0490 -26.0780 -24.9360 -12.4700 I 

w· 

"' -.J 
I 

-13.3679 -6.6905 -6.78 90 -2.3770 -3.4746 -15.0412 -6.5475 --4.9306 -32.4659 
0.0180 0.0143 o. 0143 0.0414 0.0802 0.3001 1.0000 0.0385 0.0504 

T AU 195 AU 196 HG 196 HG 197 HG 198 Tl 198 Tl 199 PB 201 PB 202 AT 207 
-32. 5480 -31.1540 -31.8380 -30.4030 -27.5100 -28.4500 -25.2800 -26. C78C -13.4500 

-13.1213 -5.192 q -7.4543 -1.5954- -1.3534 -13.9256 -4.558'1 -4. 862C -28.7623 
0.0180 o. 0152 o. 0143 0.0108 0.0085 0.0092 0.0603 0.0238 0.0143 

HE3 PT 195 PT 196 AU 196 AU 197 ·AU 198 HG 198 HG 199 Tl 201 Tl 202 PO 207 
-32.7760 -32.6330 -31.1540 -31.1660 -29. 5940 -29.5470 -27.2500 -26.1280 -17.1350 

1. 3303 7.4567 6. 4462 10.8992 12.7252 11.9436 7.7467 A. 7666 -15.0627 
0.0218 o. 018 c o. 0180 0.0143 0.0108 0.0414 o •. oo93 . o. 0603 0.0395 

HE4 PT 194 PT 195 AU 195 AU 196 AU 197 HG 197 HG 198 Tl 200 Tl 2Cl PO 206 
-34.7210 -32.7760 -32. 54 80 -31.1540 -31.1660 -30.4030 -27.0490 -27.2500 -18.3280 

-12.3142 -6.0838 -7.9652 -3.2163 -1.0663 -2.5429 -14.3015 -6.9658 -5.2069 -30.3642 
0.0604 o. 0299 1. 0000 o. 0270 0.0185 1.0000 0.0149 0.0803 o. 3001 1.0000 

HE6 PT 192 PT 193 AU 193 AU 194 AU 195 HG 195 HG 196 ll 198 Tl 199 PO 204 
-36.1900 -34.4090 -33. 3100 -32.2120 -32.5480 -31.0900 -31.8380 -27.5100 -28.4500 -18.2000 

CP 

-10.3214 -2.5290 -3.3564 2.8025 2.6716 2.4249 -11.4756 -0.6001 -24.3844 0 

0.0603 0.0326 o. 0296 0.0219 0.0181 0.0181 0.0144 0.0093 1.0000 ~ 
(JQ 

l 16 lR 192 IR 193 PT 193 PT 194 PT 195 .IIU 195 AU 196 HG 198 HG 199 81 204 I-' 
-34.7330 -34.4540 -34.4090 -34.7210 -32.7760 ..:32.5480 -31.1540 -29.5470 -20.6700 'a, 



8C HG 199 MASS E~CESS ~29.5470 +I- 0.0070 MEV co 

*********** 
0 

-----------------------------------------------------------------------------------------~-------------------------
~ 

(JQ 

INCOMING GAMMA N p 0 T HE3 HE4 ll6 l17 Cl2 I-' 
~ ------------------------------------------------------------------------------------------------------------------- ~ 

OUTGOING 
8.0274 4. 7<HO 10.8389 11.5310 11.4623 -2.1862 5.6094 5.4903 -20.8020 
0.0092 o. 0099 0.0604 0.0240 o. 03 86 0.0139 0.0139 o. 0269 0.0148 

GAMMA HG 199 HG 200 Tl 200 TL 201 Tl 202 PB 202 PB 203 BI 205 81 206 RN 211 
-29.5030 -27. 0490 -27.2500 -26. 12 80 -26.0780 -24.9360 -21.0680 -20.1300 -8.7450 

-6.6524 -1.87 94 2.5665 4. 5815 2. 5929 -9.1157 -2.8600 -1.6431 -27.8754 
0.0092 o. 30 01 0.0099 0.0604 1.0000 0.0386 1.0000 0.0139 0.0396 

N HG 198 HG 199 Tl 19<:1 TL 200 Tl 201 PB 201 PB 202 Bl 204 Bl 205 RN 210 
-30.9660 -28.4500 -27.0490 -27.2500 -25.2800 -26.0780 -20.6700 -21.0680 -9.7430 

-7.2420 (.3205 5.8029 5. 7720 5. 3454 -8.2832 2.3614 1. 8433 -24.7610 
0. 00<:12 o. 0'099 0 .009 2 0.009<:1 0.0604 0.0240 0.0107 o. 0115 0.0269 

p AU 198 AU 1<:19 HG 199 HG 200 HG 201 Tl 201 Tl 202 PB 204 PB 205 AT 210 
-29.5940 -29. oe5o -29.5030 -27.6580 -27.2500 -26.1280 -25.1090 -23.7720 -12.0750 

-11.5169 -5.0175 -4.42 79 1o 7700 -0.7()26 -13.0082 -3.6585 -2.6666 -29.7979 
0.0114 0.0092 o. 0092 0.0092 0. 0099 0.0604 0.0139 0.0107 0.0148 

D AU 197 AU 198 HG 198 HG 199 HG 200 Tl 200 TL 201 PB 203 PB 204 AT 209 
-31.1660 -29.5.940 -30.9660 -29.5030 -27.0490 -27.2500 -24.9360 -25.1090 -12.8850 I 

w 
[\) 

co 
I 

-13.3429 -5.2595 -6.80 50 -0.3950 -1.1156 -15.0232 -4.3305 -4.6536 -32.0269 
0.0148 o. 0114 o. 0416 0.0092 o. 3001 0.0099 0.0387 o. 0139 1.0000 

T AU'l96 AU 1<:17 HG 197 HG 198 HG 199 Tl 199 Tl 200 PB 202 PB 203 AT 208 
-31.1540 -31.1660 -30.4030 -3().9660 -28.4500 -27.0490 -26.0780 -24.9360 -12.4700 

-11.8453 -5.9919 -6.0233 -1.7484 -0.4434 -12.5506 -4.26H -3.8180 -27.0063 
0.0157 o. 013 9 o. 0114 0.0092 -- o.ooq9 o.ooq2 0.0241 c. 0100 0.0130 

HE3 PT 196 PT 197 AU 197 AU 198 AU 199 HG 19q HG 200 Tl 202 Tl 203 PO 208 
-32.6330 -30.4150 -31.1660 -29.5940 -29.0!!50 -29.5030 -26.1280 -25.7530 -17.4720 

o. 8043 B. 732 7 6.4712 12.3302 12.5722 13.9256 9. 366 7 ·9.0636 -14.8367 
0.0184 c. 015 7 o. 0148 0.0114 0.0092 0.0092 0.0604 0.0241 0.0148 

HE4 , PT 195 PT 196 AU 196 AU 197 AU 198 HG 198 HG 199 Tl 201 Tl 202 PO Z07 
-32. 7760 -32.6330 -31.1540 -31.1660 -?.9.5940 -30.9660 -27.2500 -26.1280 -11.1350 

-12.7362 -4.352€ -7.6442 -1.4613 -1.0412 -0.3759 -14.3174 -.4.6068 -5.1889 -29.635 2 
0.0301 o. 0225 o. 02 72 0.0188 0.0153 . 0.0153 0.0418 0.3001 0.0107 1.0000 

HE6 PT 193 PT 194 AU 194 AU 195 AU 196 HG 196 HG 197 Tl 199 Tl 200 PO 205 
-34.40qo -34.7210 -32. 21 20 -32.5480 -31.1540 -31.1!380 -30.4030 -28.4500 -21. 04C10 -17.5100 

-9.1814 -3.0920 -1. 62 54 2•2765 3. 9476 2.4499 -10.0446 o. 7749 -22.5674 
0.0328 o. 0241 o. 02 22 0.0184 0.0157 0.0148 0.0115 0.0093 0.0139 

LI6 IR 193 IR 194 PT 194 PT 195 PT 1q6 AU 196 AU lq7 HG 199 HG 200 BI 205 
-34.4540 -32.4720 -34.7210 -32.7760 -32.6330 -31.1540 -31.1660 -29.5030 -21.0680 



8C HG 200 MASS EXCESS -29.5030 +/- 0.0060 MEV 
*********** -------------------------------------------------------------------------------------------------------------------
IN COM IN( GAMMA N p D T HE3 HE4 lt6 LI7 Cl2 

-------------------------------------------------------------------------------------------------------------------
OUTGO lNG 

6.2264 5. 03 60 9.7609 11.1999 10.3643 -1.9692 4.7154 5.4453 -20.8460 
0.0092 o. 06 03 0.0238 0.0092 0.0134 0.0100 0.0267 o. 0117 0.0134 

GAMMA HG 200 HG 201 Tl 201 Tl 202 TL 203 PB 203 PB 204 BI 206 81 207 RN 212 
-27.6580 -27.2500 -26.1280 -25.7530 -24.9360 -25.1090 -20.1300 -20.0410 -8.6570 

-8.02 74 -3.23 64 2.8115 3.5035 3.4349 -10.2137 -2.4180 -2.5371 -28.8294 
o. 0092 0.0092 0.0603 0.0238 0.038 5 0.0134 o. 0135 0.0267 0.0143 

N HG 199 HG 200 TL 200 Tl 201 TL 202 PB 202 PB 203 81 205 Bl 206 RN 211 
-29.5470 -27.0490 -27.2 500 -26.12 80 -26.0780 -24.9360 -21.0680 -20.1300 -8.7450 

-7.7070 -1.4306 4.0019 5.5040 4. 2673 -8.6142 1.0684 1.8983 -25.1560 
0.0092 0.0902 0.0092 0.0085 0.0238 0. 0092 0.0109 0.0086 0.0117 

p AU 199 AU 200 HG 200 HG 201 HG 202 TL 202 TL 203 PB 205 PB 206 AT 211 
-29.0850 -27.2900 -27.6580 -27.3460 -26.1280 -25.7530 -23.7720 -23.7830 -11.6360 

-13.0449 -5.4825 -5.8029 -0.0310 -0.4576 -14.0862 -3.4415 -3.9596 -30.5 639 
0.0085 0.0092 o. 0092 0.0092 0.0603 0.0238 0.0101 0.0109 0.0267 

0 AU 198 AU 199 HG 199 HG 200 HG 201 TL 201 Tl 202 PB 204 PB 205 AT 210 
-29.5940 -29.0850 -29.54 70 -27.6580 -27.2500 -26.1280 -25.1090 -23.7720 -12.0750 I 

w 

"' 'P 
-13.2870 -6.7875 -6. 19 80 -1.7100 -2.4726 -14.7782 -5.4285 -4.4367 -31.5680 

0.0108 o.co85 o. 0085 0.0092 0.0092 0.0603 0.0135 o. 0101 0.0143 
T AU 197 AU 198 HG 198 HG 199 HG 200 Tl 200 TL 201 PB. 203 PB 204 AT 209 

-31.1660 -29.5940 -30.9660 -29.5470 -27.0490 -27.2500 -24.9360 -25.1090 -12.8850 

-14.0193 -6.4579 -7.5513 -2.2134 -2.1944 -14.3516 -4.5929 -5.1830 -28.0643 
0.0134 0.0228 0.0085 0.0092 0.0902 0.0092 0.0093 o. 01 ol 0.0125 

HE3 PT 197 PT 198 AU 198 AU 199 AU 200 HG 200 HG 201 Tl 203 Tl 204 PO 209 
-30.4150 -29.9050 -29. 5940 -29.0850 -27.2900 -27.6580 -25.7530 -24.3440 -16.3700 

0.7053 6.5587 6. 52 72 10.8022 12.1072 12.5506 8.2887 B. 7326 -14.4557 
o. 0152 0.0134 o. 01 08 o •. oo85 0.0092 0.009 2 0.0238 0.0093 0.0125 

HE4 PT 196 PT 197 A.U l'n AU 198 AU 199 HG 199 HG 200 Tl 202 TL 203 PO 208 
-32.6330 -30.4150 -31.1660 -29.5940 -29.0850 -29.5470 -26.1280 -25.7530 -17.4720 

-12.3802 -6.2 53 8 -7.2642 -2.8113 -0.9852 -1.7669 -13.7104 -5.9638 -4.9439 -28.7732 
0.0222 o. 018 5 o. 0185 0.0149 0.0115 0.0416 0.0094 0.0101 0.0604 0.0397 

HE6 PT 194 PT 195 AU 195 AU 196 AU 197 HG 197 HG 198 Tl 200 Tl 201 PO 206 
-34.7210 -32.7160 -32.5480 -31.1540 -31.1660 -30.4030 -30.9660 -27.0490 -27.2500 -18.3280 

co 
. -11.1194 -3.7400 -3. 5264 2.1 77'5 1. 7736 2. 5059 -11.5726 -1.0261 -23.4614 

0 

0.0238 0.1002 o. 01 81 0.0153 0.0135 0.0109 0.0086 0.0093 0.0267 
~ 

OQ 

LI6 IR 194 IR 195 PT 195 PT 196 PT 197 AU 197 AU 198 HG 200 HG 201 BI 206 "' -32.4720 -31.7800 -32.7760 -3?..6330 -30.4150 -31.1660 -29.5940 -27.6580 -20.1300 
0 
0 



80 HG 201 MASS EXCESS -27.6580 +/- 0.0070 MEV co 

•••••****** 0 

::r: ------------------------------------------------------------------------------------------------------------------- (JQ 

INCOMING GAMMA N p 0 T HE3 HE4 LI6 ll7 C12 C\) 

0 
---------~--------------------------------------------------------------------------------------------------------- I-' 

OUTGOING 
7.7594 5. 7590 . 11.2309 11.6360 12.3823 -1.4612 6.4714 6.1303 -22.0050 
0.0092 o. 0240 0.0099 0.0106 0.0106 0.0114 .0.0123 o. 0100 0.0240 

GAMMA HG 201 HG 202 Tl 202 Tl 203 Tl 204 PB 204 PB 205 BI 207 BI 208 RN 213 
-21.3460 -26.12 80 -25.7530 -24.3440 -25 • .1090 -23. 7720 -20.0410 -18.8810 -5.6530 

-6.6444 f. 0626 3.5345 4. 9735 4.1379 -8.1957 -:1.5110 -0.7811 -27.0724 
0.0099 o. 0092 0.0240 0.0099 0.0139 0.0106 0.0269 o. 0123 0.0139 

N HG 200 HG 201 Tl 201 TL 202 Tl 203 PB 203 PB 204 Bl 206 Bl 207 RN 212 
-29.0850 -29. 5030 -26.1280 -25.7530 -24.9360 '-25.1090 -20.1300 -20.0410 -8.6570 

-7.6570 -0.7155 5.5349 5. 2650 5.7373 -8.1782 2.9244 2.4053 -26.3060 
0.0903 0.1002 0. 0092 0.0099 0.0099 0.0106 0.0093 0.0093 0.0221 

p AU 200 AU 201 HG 201 HG 202 HG 203 Tl 203 Tl 204 PB 206 PB 207 AT 212 
-27.2900 -26.1600 -27.3460 -25.2620 -25.7530 -24.3440 -23.7830 -22.4450 -8.6410 

-10.8889 -5.4325 -4.4199 1. 5020 o. 2654 -12.6162 -2.9335 -2•1036 -29.1579 
0.0231 0.0903 o. 0099 .0.0092 0.0240 0.0099 0.0115 0.0093 0.0122 

0 AU 199 AU 200 HG 200 HG 201 HG 202 Tl 202 Tl 203 PB 205 PB 206 AT 211 
-29.9050 -27.2900 -29.0850 -:27.3460 -26.1280 -25.7530 -23.7720 -23.7830 ~11.6360 I 

w 
w 
0 
I 

-12.1929 -4•6315 -5~ 72 50 -0.3870 1.8264 -14.0552 -3.4105 -3.9286 -30.5329 
0.0139 o. 0231 o. 0092 0.0099 0.0092 0.0240 0.0107 0.011. 5 0.0269 

T AU 198' AU 199 HG 199 HG 200 HG 201 Tl 201 Tl 202 PB 204 PB 205 AT HO 
-30.4150 -2 9. 905 0 -29.5940 -29.0850 -29.5030 -26.1280 -25.1090 -23.7720 -12.0750 

-14.1693 -7~1139 -5.3953 -2.1634 -1.4794 -12.8186 -:4.1569 -3.87.50 - -26.63•n 
0.2001 0.0279 o. 0231 0.0903 0.1002 0.0092 0.0107 0.0107 0.0092 

HE3 PT 198 PT 199 AU 199 AU 200 AU 201 HG 20-1 HG 202 Tl 204 Tl 205 PO 210 
-28.4200 -27.4040 -29.9050 -27.2900 -26.1600 -27.3460 -24.3440 -23.8070 -15.9500 

-o. 8497 f:.4087 7. 6212 12.9582 12.1572 13.9336 9.7587 9.1686 -13.7127 
0.0250 0.2001 o. 0139. 0.0231 0. 0903 o. 0099 0.0100 0.0107 0.0130 

HE4, PT 197 PT 198 AU 198 AU 199 AU 200 HG 200 HG 201 TL 203 TL 204 PO 209 
-29.2330 -28.4200 -30.4150 -29.9050 -27.2900 -29.0850 -25.7530 -24.3440 -16.3700 

-12.7842 -5.4048 '-5.1912 0.5127 0.1087 0.8411 -13.2374 -1.6648 -4.2209 ~28.1212 
0.0244 0.1003 o. 0188 0.0162 0.0145 0.0121 0.0101 0.0101 0.0244 0.0153 

HE6 PT 195 PT 196 AU 196 AU 197 AU 198 HG 198 HG 199 TL 201 TL 202 PO 2.07 
-32.4720 -31.7800. -32.7760 -32.6330 -30.4150 -31.1660 -29.5940 -29.5030 -26.1280 -17.1350 

' ' 
-<;. 3714 -3.8750 -2.6774 0.6225 1. 62 36 3. 5999 -9. 4166 0.5069 -21.7054 

0.0241 c. 5001 o. 1003 0.0250 o. 2001 0.0139 o. 0231 0.00<:13 0.0123 
Ll6 IR 1<:15 IR 196 PT 196 PT 197 PT 198 AU 198 .AU 199 HG 201 HG 202 BI 207 

-32.3750 -2<). 8000 -31.7800 -29.2330 -28.4200 -30.4150 -29.'l050 -27.3460 -20.0410 



80 HG 202 MASS EXCESS -27.3460 +/- 0.0060 MEV 
*********** 
-------------~-----------------------~-------:-----------------------~----------------------------------------------
INCOMIN( GAMMA N p 0 T HE3 HE4 ll6 Ll7 C12 
-----------------------------------------------------~-------------------------------------------------------------
OUTGOING 

5. 9874 5.6960 10.1339 11.4109 11.3573 -1.1382 5.6234 5.8243 -23.0360 
0.0092 o. 0092 0.0100 0.0100 0.0108 0.0085 0.0093 0.0086 1.0000 

G~MMA HG 202 HG 203 Tl 203 Tl 204 Tl 205 PB 205 PB 206 BI 208 BI 209 RN 214 
-25.262 c -25.75 30 -24.3440 -23.8070 -23.7720 -23.7830 -18.8810 -18.2630 -4.3100 

-7.7594 -2.0004 3.4715 3.8765 4.6229 -9.2207 -1.2880 -1.6291 -29.7644 
0.0092 o. 02 38 0.0092 0.0100 0.0100 0.0108 0.0117 C.C093 0.0238 

N HG 201 HG 202 Tl 202 Tl 203 Tl 204 PB 204 PB 205 BI 207 Bl 208 RN 213 
-27 ;6580 -26.1280 -25.7530 -24.3440 -25.1090 -23.7720 -20.0410 -18.8810 -5.6530 

-8.4750 -2.4536 3. 7629 5.0040 4.6404 -8.4032 ,1.8984 2.0223 -28.1750 
0.1002 1.0000 0.0092 0.0085 0.0100 0.0100 0.0086 0.0086 0.2001 

p AU 201 AU 202 HG 202 HG 203 HG 204 Tl 204 Tl 205 PB 207 PB 208 AT 213 
-26.1600 -24.1ioo -25.2620 -24.6890 -24.3440 -23.8070 -22.4450 -21.7500 -6.4600 

-13.1919 -6.2505 -5.5349 -0.2700 0.2024 -13.7132 -2.6105 -3.1296 -31.8409 
0.0902 0.1002 o. 0092 0.0092 0.0092 0.0100 0.0086 0.0086 0.0218 

0 AU 200 AU 201 HG 201 HG 202 HG 203 Tl 203 Tl 204 PB 206 PR 207 AT 212 
-27.2900 -26.1600 -27.6580 -25.2620 -25.7530 -24.3440 -23.7830 -22.4450 -11.6410 I 

w 
w ... 

-12.3909 - f:. 'i345 -5.92 20 -1.5020 -1.2366 -14.1182 -4.4355 -3.6056 -30.6599 
0.0228 0.0902 o. 0092 0.0092 0/0238 0.0092 0.0109 o. 0086 0.0117 

T AU 19CJ AU 200 HG 200 HG 201 HG 202 Tl 202 Tl 203 PB 205 PB 206 AT211 
-29.9050 -21.2900 -29. 0850 -27.6580 -26.1280 -25.7530 -23.1720 -23.;7830 -11.6360 

-14.8133 -7.5959 -1.6983 -2.9814 -3.2174 -14.5906 -4.3819 -5.1110 -29.8483 
0.0271 1.0000 0.0902 0.1002 1.0000 o. 0092 0.0101 0.0093 0.0085 

HE3 PT 199 PT 200 AU 200 AU 201· AU 202 HG 202 HG 203 Tl 205 Tl 206 PO 211 
-27.4040 -26.6100 -27.2900 -26.1600 -24.1100 -25.2620 -23.8070 -22.2590 -12.4290 

-1.3507 5.7047 7. 4232 10.6552 11.3392 12.8186 8.6617 8.9435 -13.8207 
o. 2001 0.0277 0.0228 0.0902 0.1002 . 0.0092 0.0101 o. 0101 0.0085 

HE4 PT 198 PT 199 AU 199 AU 200 AU 201 HG 201 HG 202 Tl 204 Tl 205 PO 210 
-28.4200 -_?7.4040 -29. 9050 -27.2900 -26.1600 -27.6580 -24.3440 -23.8070 -15.9500 

-13.1642 ·-7;.6398 -5. 02 22 -1.3933 -0.0893 -0.4189 -13.4344 -4.7278 -4.2839 -27.4722 
0.1003 0.0251 o. 01 57 0.0140 0.0232 o. 0094 0.0101 .0.0241 c. 0101 0.0132 

HE6 PT 196 PT 197 AU 197 AU 198 AU 199 HG 199 HG 200 Tl 202 Tl 203 PO 208 
-31.7800 -29.2330 -32.6330 -30.4150 -2CJ.9050 -29.5940 -29.0850 -26.1280 -25.7530 -17.4720 

co 
-11.6344 -4.9124 0.1215 o.91q6 3.4019 -11.7196 -1.2651 -22.5534 

0 

~ 
o. 5000 MASS o. 0248 0.2001 0.0277 0.0228 0.0902 0.0093 0.0093 llQ 

ll6 IR 196 IR 197 PT 197 PT 1 CJ8 PT 199 AU 1q9 AU 200 HG 202 HG 203 Bl 208 N 
0 

-29.8000 UNKNOWN -29.2330 -28.4200 -27.4040 -29.9050 -27.2900 -25.2620 -18.8810 N 



80 HG 204 MASS EXCESS -24.68'30 +/- 0.0060 MEV ()) 

*********** 0 

::r: -------------------------------------------------------------------------------------------------------------------. . IJQ 

IN COM lNG GAMMA N p 0 T HE'3 HE4 lt6 LI7 C12 [\) 

0 ------------------------------------------------------------------------------------------------------------------- + 
OUTGOING 

5. 542 4 6. 4070 10.7059 11.2730 12.68 73 -0.5142 4.1894 2.0553 -24.9430 
0.1002 o. 0100 0.0092 0.0100 0.0085 0.0085 0.0086 o. 01 01 0.0134 

GAMMA HG 204 HG 205 Tl 205 Tl 206 Tl 207 PB 207 PB 208 Bl 210 Bl 211 RN 216 
-22.i600 -23.8070 -22.2590 -21.0120 -22.4450 -21.7500 -14.7900 -11.8370 0.2540 

-7.4984 -1.1274 4.1825 4.4485 5.9539 -7.8907 -0.4090 -3.0631 -31.5404 
o. 0092 o. 0100 0.0100 0.0092 0.0085 0.0085 o. 0.086 o.cos6 0.1002 

N HG 203 HG 204 Tl 204 TL 205 TL 206 PB 206 PB 207 BI 209 81 210 RN 215 
-25.2620 -24.3440 -23.8070 -22.2590 -23.7830 -22.4450 -18.2630 -14.7900 -1.2200 

-8. 81 80 3.3179 3. 91 80 5.2124 -8.5412 -0.2656 -2.3417 -30.7250 
1.0000 MASS 0.1002 0.0218 0.0092 0.0100 0.0109 0.0086 0.0228 

p AU 203 AU 204 HG 204 HG 205 HG 206 TL 206 Tl 207 PB 209 PB 210 AT 215 
-23.1600 UNKNOWN -22.1600 -20.9460 -22.2590 -21.0120 - 17.6240 -14.7290 -1.2530 

-13.7149 -6.5935 -5.2739 -o. nso 0.9134 -13.1412 -1.9865 -5.2936 -34.4029 
1.0000 1.0000 o. 0092 0.1002 0.0100 0. 0092 0.0086 o. 0109 0.0134 

0 AU 202 AU 203 HG 203 -HG 204. HG 205 TL 205 Tl· 206 PB 208 PB 209. AT 214 
-24.1100 -23.1600 -25.2620 -22.1600 -23.80 70 -22.2590 -21.7500 -17.6240 -3.4220 I 

w 
w 
[\) 
I 

-13.4789 -7.4575 -5.0040 -1.2410 -o .36 36 -13.4072 -3.1055 -2.9816 -33.1789 
0.1002 1.0000 o. 0085 0.0092 0.0100 0.0100 0.0086 0.0086 0.2001 

T AU 201 AU 202 HG 202 HG 203 HG 204 Tl 204 Tl 205 P8 207 PB 208 AT 213 
-26.1600 -24.1100 -2 7. 3460 -25.2620 -24.3440 -23.8070 -22.4450 -21.7500 -6.4600 

-16.12G3 -8.2213 -3.3244 -15.0356 -4.51'19 -7.9590 -3?.9583 
0.1102 MASS 1. 0000 1.0000 ~ASS 0.1002 0.0101 0.0093 0.0117 

HE3 PT 201 PT 202 AU 202 AU 203 AU 204 HG 204 HG 205 TL 207 Tl 208 PO 213 
-23.5000 UNKNOWN -24. 11 00 -23.1600 UNKNOWN -22.1600 -21.0120 -16.7540 ~6.6620 

-0.5037 4.4577 6. 33 52 10.1322 10.9962 13.0796 9.2337 8.8056 ,.-16.7427 
1.0000 0.1102 0.1002 1.0000 1.0000 O.OOCJ2 0.0093 o. 0101 0.0085 

HE4 PT 200 PT 201 AU 201 AU 202 AU 203 HG 203 HG 204 Tl 206 Tl 207 PO 212 
-26.6100 -23.5000 -26.:1600 -24.1100 -23.1600 -25.2620 -22.2590 -21.0120 -10.3710 

-13.8672 -6.8118 -5.0932 -1.8613 -1.1772 0;.3021 -12.5164 -3.8548 -3.5729 -26.3372 
o. 2001 0.0279 o. 02 32 0.0903 0.1003 0.0101 0.0094 0.0108 o. 0108 0.0094 

HE6 PT 198 PT 199 All 199 AU 200 AU 201 HG 201 HG 20 2 TL 204 Tl 205 PO 210 
-28.4200 -2 7. 4040 -29.9050 -27.2900 -26.1600 -27.6580 -27.3460 -24.3440 -23.8070 -15.9500 

-13.2674 -4. 0844 0.9685 -0.3274 2.3139 -12.2426 -1.7101 -23.9874 
0.3001 MASS o. C277 1.0000 0.1102 0.11')02 1.0000 C.l002 0.0086 

L 16 IR 198 IR 199 PT 199 PT 200 PT 201 AU 201 AU 202 HG 204 HG 205 BI 210 
-25.5100 UNKNOWN -27.4040 -26.6100 -23.5000 -26.1600 -24.1100 -22.1600 -14.7900 



81 Tl 203 MASS E)CESS -25.7530 +I- 0.0070 MEV 

*********** 
------------------------------------·~------------------------------------------------------------------------------
IN COM lNG GAMMA N p 0 T HE3 HE4 ll6 U7 Cl2 
-------------------------------------------------------------------------------------------------------------------
OUTGOING 

6.6624 6. 64 50 11.1549 12.9799 9. 3083 -3. 2873 4.7054 5.1043 -26.1280 
-0.0106 o. 0106 0.0114 0.0092 o. 0269 0.0122 0.0131 O.C093 0.0328 

GAMMA Tl 203 TL 204 PB 204 PB 205 P8 206 81 206 BI 207 PO 209 PO 210 FR 215 
-24.3440 -2 5. 1090 -23.7720 -23.7830 -20.1300 -20.C41Q -16.3700 -15.'1500 0.3750 

-7.6964 -1.5994 4.4205 4.8975 2.17 49 -11.2697 -2.2640 -2.5471 -32.8944 
0.0240 o. 0139 0.0106 0.0114 0.0139 0.026'1 0.0131 0.0131' 0.0337 

N Tl 202 TL 203 PB 203 PB 204 PB 205 81 205 BI 206 PO 208 PO 209 FR 214 
-26.1280 -24.93 60 -25.1090 -23.7720 -21.0680 -20. 1300 -17.4720 -16.3700 -0.9300 

-5.6960 0.2915 4.4379 5.7150 5.6614 -6.8342 -0.0726 0.1283 -28.7320 
0.0092 o. 0099 0.0106 0.0106 0.0114 0.0092 0.0100 0.0093 1.0000 

p HG 202 HG 203 Tl 203 TL 204 Tl 205 PB 205 PB 206 BI 208 Bl 209 RN 214 
-27.3460 -25.262 0 -24.3440 -23.8070 -23.7720 -23.7830 -18.8810 -18.2630 -4.3100 

-11.2309 -3.4715 -5.4719 o. 4050 1.1514 -12.6922 -4.7595 -5.1006 -33.2359 
0.0099 o.o092 o. 0240 0.0106 0.0106 0.0114 0.0123 0.0100 0.0240 

0 HG 201 HG 202 Tl 202 Tl 203 Tl 204 PB 204 PB 205 BI 207 B I 208 RN 213 
-27.6580 -27.3460 _-26.1280 -24.3440 -25.1090 -23.7720 -20.0410 -18.8810 -5.6530 I 

w 
w 
w 
1 

-11.6179 -4.973 5 -3. 9110 -1.4390 -o. 83 56 -13.1692 -6.4845 -5.7547 -32.0459 
0.0099 0.0099 0.0092 0.0240 0.0139 0.0106 0.0269 0.0123 0.013q 

T HG 200 HG 201 Tl 201 · Tl 202 Tl 203 P8 203 P8 204 BI 206 BI 207 RN 212 
-29.0.850 -27.6580 -29.5030 -26.1280 -24.9360 -25.1090 -20.1300 -20.0410 -8.6570 

-13.3943 -6.452<J -5.73 73 -0.2024 -0.4724 -13.<H 56 -2.8129 -3.3320 -32.0433 
0.0903 0.1002 O. C099 0.0092 0.0099 0.0106 0.0093 0.0093 0.0221 

HE3 AU 200 AU 201 HG 201 HG 202 HG 203 Tl 203 Tl 204 PB 20'6 P8 207 AT 212 
-(27.2900 -26.1600 -27.6580 -27.3460 -25.2620 -24.3440 -23.7830 -22.4450 -8.6410 

1. 7273 7.183 7 8.1962 12.6162 14.1182 12.8816 9.6827 10.5125 -16.5417 
0.0231 0.0903 o. 0099 0.0099 0.0092 0.0240 0.0115 0.0093 0.0122 

HE4 AU 199 AU 200 HG 200 HG 201 HG 202 TL 202 Tl 203 P8 205 P8 206 AT 211 
-2<J.90 50 -27.2900 -29.0850 -27.6580 -27.3460 -26.1280 -23.7720 -:23.7830 -11.6360 

-10.7182 -4. 8648 -4.8962 -0.6213 0.6837 1.1271 -11.4234 -4.3268 -3.3349 -30.4662 
0.0162 o. 0145 o. 0121 0.0101 0.0107 o. 0107 0.0101 0.0145 0.0114 0.0153 

HE6 AU 197 AU 1<J8 HG 19 8 HG 199 HG 200 Tl 200 Tl 201 PB 2,03 P8 204 AT 209 
-32.6330 -30.4150 -31.1660 -29.5940 -29.0850 -29.5470 -29.5030 -'-4.9360 -25.1090 -12.8850 

OJ' 

-10.6084 -3.3500 -2. l3 74 3.1995 2. 3986 4.1749 -9.7586 -0.5901 -23.4714 I-'. 

8 
0.0250 0.2001 o. 0139 0.0231 0.0903 0.0100 0.0100 o. 0107 0.0131 I-' 

l 16 PT 197 PT 198 AU 198 AU 199 AU 200 HG 200 HG 201 TL 203 Tl 204 PO 209 [\) 

-29.2330 -28.4200 -3 o. 4150 -29.9050 -27.2900 -29.0850 -27.6580 -24.3440 -16.3700 
0 
w 



81 Tl 205 MASS E l<CESS -23.8070 +/- 0.0080 MEV CX> 

*******:00*** I-' 

------------------------------------------------------------------------------------------------------------------- ~ . . 

INCOMING GAMMA N p D T HE3 HE4 lt6 ll7 C12 "' 0 ------------------------------------------------------------------------------------------------------------------- \Jl 

OUTGOING 
~.5234 7. 26 50 11.7739 12.8930 10.0053 -3.11 '12 2.7104 1.4713 -28.2370 
0.0106 o. 0100 0.0100 0.0100 o. 0106 0.0100 0.0101 o. 0101 0.2801 

G .1\MMA Tl 205 Tl 206 PB 20 6 PB 207 PB 208 IH 20B Bl 209 PO 211 PO 212 FR 217 
-22.2590 -23.7830 -22.4450 -21.7500 -18.8810 -18.2630 -12.4290 -10.3710 4.4300 

-7.5344 -o. 8174 5 .• 0405 5.5165 3. 09 39 -10.5727 -1.8400 -4.5421 -34.9584 
0.0113 o. 0120 0.0'100 0.0100 0.0128 0.0106 0.0101 0.0101 1.0000 

N TL 204 TL 205 PB 205 PB .206 PB 207 BI 207 Bl 208 PO 210 PO 211 FR 216 
-24.3440 -23. 7720 -23.7830 -22.4450 -20.0410 -18.8810 -15 .• 9500 ~12.4290 3.0800 

-6.4070 -o. 8645 4.2989 4.8660 6.2803 -6.<J212 -2.2176 -4.3511 -31.3500 
0.0100 0.1003 0.0106 0.0113 0.0100 0.0100 0.0101' 0.0114 0.0144 

p HG 2.04 HG 205 TL 205 Tl 206 TL 207 PB 207 PB 208 Bl 210 BI 211 RN 216 
-24.6890 -22.1600 -22.2590 -21.0120 -22.4450 -21.7500 -14.7900 -11.8370 0.2540 

-11.6809 -4.182 5 -5.3099 0.2660 1. 7714 -12.0732 -4.5915 -7.2456 -35.7229 
0.0106 0.0100 o. 0113 0.0106 o.o1 oo 0.0100 0.0101 0.0101 0.1003 

0 HG 203 HG 204 TL 204 TL 205 Tl 206 PB 206 PB 207 BI 209 BI 210 RN 215 
-25.2620 -24.6890 -24.3440 -22.2590 -23.7830 -22.4450 -18.2630 -14.7900 -1.2200 I 

w 
w 
+=' 
I 

-11.410CJ -5.4235. -5.7150 -1.2770 -0.0536 -12.5492 -5.7875 -5.5866 -34.4469 
0.0100 0.0106 O. Ol 06 . 0.0113 0.0120 0.0100 - 0.0107 o. 0101 ·1.0000. 

T HG 202 HG 203 Tl 203 TL 204 Tl 21) 5 P.B 205 PB 206 Bt 208 BI 209 RN 214 
-27.3460 -25.262 0 -25.7530 -24.3440 -23.7720 -23.7830 -18.8810 -18.2630 -4.3100 

-14.62!'13 -7.5069 -6. 18 73 -:-0.9134 -1.6284 ,-14.0546 -2.8999 -6.2070 -35.3163 
1.0000 1.0000 o. 01 06 0.0100 o. 1003 0.0106 0.0101 0.0121 0.0144 

HE3 AU 202 AU 203 HG 203 HG 204 HG 205 Tl 205 TL 20~ PB 208 PB 209 AT 214 
-24.1100 -23.1600 -25.2620 -24.6890 -22.1600 -22.2590 -21.7500 -11.6240 -3.4220. 

-0.0717 5.9497 B. 4032 12.1662 13.4072 13.0436 10.3017 10.4256 -19.7717 
0.1003 1.0000 o. 0100 0.0106 0.0100 0.0113 0.0101 o. 0101 0.2002 

HE4 AU 201 AU 202 HG 202 HG 203 HG 204 TL 204 Tl 205 PB 201 PB 208 AT 213 
-2~.1600 -24.1100 -27.3460 -25.2620 -24.6890 -24.3440 -22.4450 -21.7500 -6.4600 

-11.5002 -t.C438 -5.0312 -o .6113 0.8907 -0.3459 -13.2274 -3.5448 -2.7149 -29.7692 
0.0237 0.0904 o. 0114 0.0114 0.0108 o. 024 7 0.0114 0.0127 O. 0108 0.0134 

HE6 AU 19'1 AU 200 HG 200 HG 201 HG 202 Tl 20 2 Tl 203 P8 205 PB 206 AT 211 
-29.9050 -27.2900 -29. 08 50 -27.6580 -27.3460 -26.1280 -25.7530 -23.7720 -23.7R30 -11.6360 

-10.4914 -3·.2140 -3.31 64 1.4005 1.1646 4. 3R 19 -10.20Rt -0.7291 -25.4664 
0.0282 1. 000 0 o. 0904 0.1003 1.0000 0.0101 0.0107 o. 0107 0.0101 

ll6 PT 199 PT 200 AU 200 AU 201 AU 202 HG 202 HG 203 TL 205 TL 206 PO 211 
-27.4040 -26.6100 -27.2900 -26.1600 -24.1100 . -27.3460 -25.2620 -22.2590 -12.4290 



82 PB 204 MASS E lCCESS -2 5. 1090 +I- 0.0080 MEV 
:0********** 
-------------------------------------------------------------------------------------------------------------------
INCOMING GAMMA N p 0 T HE3 HE4 LI6 LI7 C12 
-------------------------------------------------------------------------------------------------------------------
OUTGO lNG 

6. 7344 3. 2480 8.1569 9.8819 6.9573 -.5.2122 1.0544 1.4343 -28.3590 
0.0120 o. 0144 0.0272 0.0128 o. 0153 0.0136 0.0272 0.0129 0.0330 

G~MMA PB . 204 PB 205 BI 205 Bt 206 BI 207 PO 207 PO 208 AT 210 AT 211 ftA 216 
-23.772 0 -21.0680 -20.1300 -20.0410 -17.1350 -17.4720 -12.0750 -11.6360 3.2500 

-a. 2444 -5.2214 1.0235 1.8995 o. 07 89 -13.6207 -6.2070 -6.1981 -35.7524 
0.0144 1. 0000 0.0144 0.0272 0.0398 0.0153 0.0153 0.0272 0.0253 

N PB 203 PB 204 B 1- 204 Bt 205 BI 206 PO 206 PO 207 AT 209 AT 210 RA 215 
-24.9360 -20.6700 -21.0680 -20.1300 -18.3280 -17.1350 -12.8850 -12.0750 2. 5720 

-6.6450 0.0175 4.5099 6.3350 2.6634 -9.<;322 -1.9396 -1.5407 -32.7730 
o. 0106 o. 0113 0.0120 o. 0100 .0 .027 2 0.0128 0.0136 o. 01 01 0.0330 

p Tl 203 Tl 204 PB 204 PB 205 PB 206 BI 206 BI 207 PO 209 PO 210 FR 215 
-25.7530 -24.3440 -23.7720 -23.7830 -20.1300 -20.0410 -16.3700 -15.9500 0.3750 

-12.1169 -4.4205 -6.0199 0.4770 -2.2456 -15.6902 .,-6.6845 -6.9676 -37.3149 
0.0244 c.o1o6 o. C144 0.0120 0.0144 0.0272 0.0136 o. 0136 0.0340 

0 Tl 202 Tl 203 PB 203 PB 204 PB 205 BI 20 5 BI 206 PO 208 PO 209 FR 214 
-26.1280 -25. 7!:30 -24.9360 -23.7120 -21.06 80 -20.1300 -17.4720 -16.3700 -0.9300 I 

w 
w 
V1 

I 

-10.5559 -5.8595 .:.5. 52 00 -1.9870 -4.4576 -16.5662 -8.8355 -7.6797 -36.5049 
0.0100 0.0244 c. C6 05 0.0144 1.0000 0.0144 0.0153 a. 0136 o. 0179 

T Tl 201 Tl 202 PB 202 PB 203 PB 204 BI 204 BI 205 PO 207 PO 208 FR 213 
-29. 5030 -26.1280 -27.2500 -24.9360 -20.6700 -21.0680 -17.1350 -17.4720 -3.5540 

-12.3823 -4.6229 -6.6233 -1.1514 -o. 7464 -13.8436 -5.9109 -6.2520 -34.3 873 
0.0106 0.0100 o. 0244 0.0106 0.0113 0.0120 0.;0129 0.0107 o. 0244 

HE3 HG 201 HG 202 Tl 202 Tl 203 Tl 204 PB 204 PB 205 BI 207 BY 208 RN 213 
-27. 6580 f -27.3460 -26.12 80 -25.7530 -24.3440 -23.7720 -20.0410 -18.8810 -5.6530 

1.5513 8.1957 9. 25 82 11.7302 13.1692 12.3336 6.6847 7.4145 -18.8767 
0.0106 0.0106 o. 0100 0.0244 0.0106 0.0144 0.0272 o. 0129 0.0144 

HE4 HG 200 HG 201 TL 201 TL 202 Tl 203 PB 203 PB 204 BI 206 BI 207 RN 212 
-29.0850 -27.6580 -29.5030 -26.1280 -25.7530 -24.9360 -20.1300 -20.0410 -8.6570 

-11.5412 -5.0418 -4.45 22 -0.0243 1.7457 -0.7269 -13.0324 -7.9488 -6.7319 -32.9642 
0.0127 o. 01 o e o. 0108 0.0114 0.0108 0.0114 0.0607 1.0000 o. 0150 0.0400 

HE6 HG 198 HG 199 Tl 199 Tl 200 Tl 201 PB 201 PB 202 BI 204 BI 205 RN 210 
-31.1660 -29.5940 -30.9660 -29.5470 -29.5030 -27.0490 -27.2500 -20.6700 -21.0680 -9.7430 

CP 

-e. 7824 -1.2210 -2.3144 3.0235 3.4106 5.2369 -10.6446 -o. 5181 -27.1224 
[\) 

0.0145 o. 0234 o. 01 01 0.0107 0.0107 0.0101 ,0.0244 0.0121 0.0272 cil 
ll6 AU 198 AU 199 HG 199 HG 200 HG 201 Tl 201 Tl 202 PB 204 PR 205 AT 210 [\) 

-30.4150 -29.9050 -29.5940 -29.0850 -27.6580 -29.5030 -26.1280 -23.772 0 -12.0750. 
0 
-!='" 





82 PB 207 MASS EXCESS -22.4450 +/- 0 •. 0060 MEV 
*********** 
---------------~---------------------------------------------------------------------------------------------------
INCOMING GAMMA N p 0 T HE3 HE4 lt6 Ll7 Cl2 
-------------------------------------------------------------------------------------------------------------------
OUHOING 

7.3764 3. 72 50 8.9539 7. 2950 " 8. 43 63 -7.5912 -1.8966 -4.1157 -31.8050 
0.0085 o. 0092 0.0085 o. 0085 o. 008 5 0.0085 0.2001 0.0135 0.1401 

GAMMA PB 207 PB 208 Bl 208 Bl 209 81 210 PO 210 PO 211 AT 213 AT 214 RA 219 
-21.7500 -18.8810 -18.2630 -14.7900 -15.95 00 -12.4290 -6.4600 -3.4220 9.3600 

-6.7334 -3.1865 1.5005 2. 6965 o. 7849 -12.1417 -7.7870 -9.1491 -37.1964 
0.0085 o. 0117 0.0092 0.0085 0.0125 0.0085 0.0219 0.2001 1.4100 

N PB 206 PB 207 Bl 207 Bl 208 Bl 209 PO 209 PO 210 AT 212 AT 213 RA 218 
-23.7830 -20.0410 -18.8810 -18.2630 -16.3700 -15.9500 -8.6410 -6.4600 6.6800 

-7.4750 -0.6505 5.1519 2.8400 3.4604 -12.5192 -5.2746 -8.1647 -36.7340 
0.0092 0.0100 0.0085 0.0108 o.ooa 5 0.0085 0.0086 o. 0117 0.0162 

p Tl 206 Tl 207 PB 207 PB 208 PB 209 81 209 Bl 210 PO 212 PO 213 FR 218 
-22.2590 -21.0120 -21.7500 -17.6240 -18.2630 -14.7900 -10.3710 -6.6620 7.0000 

-11.7739 -5.2505 -4.5089 1o 1190 .. -1.7686 -14.8932 -9.0635 -10.3026 -40.0109 
0.0100 c. 0092 o. 0085 0.008 5 0.0092 .0.0085 0.0086 0.0086 . 0.2801 

D TL 205 Tl 206 PB 206 PB 207 PB 208 Bl 208 Bl 209 PO 211 PO 212 FR 217 
-23.8070 -22.2590 -23.7830 -21.7500 -18 0 8810 -18.2630 .,-12 .4290 -10.3710 4.4300 I 

w 
w 
-1 

I 

-13. 05 09 -5.5165 -6. 33 40 -0.4760 -2.4226 -16.0892 -7.3565 -10.0586 -40.4749 
0.0100 0.0100 o. 0108 0.0085 0.0117 o. 0092 0.0086 0.0086 1.000o 

T Tl 204 TL 205 PB 205 PB 206 PB 207 BI 207 Bl 208 PO 210 PO 211 FR 216 
-24.3440 -23.8070 -23.7720 -23.7830 -20.0410 -18.8810 -15.9500 -12.4290 3.0800 

-12.6873 -7.144CJ -6.2803 -1.9814 -1.4144 -13. 2016 -8.4979 -10.63?.0 -37.6303 
0.0085 0.1002 o. 0100 0.0092 0.0100 0.0085 0.0086 o. 01 01 0.0134 

HE3 HG 204 HG 2C5 Tl 205 TL 206 Tl 207 PB 207 PB 208 81 210 Bt 211 . RN 216 
-24.6890 -22.1600 -23. 8070 -22.2590 -21.0120 -21. 7500 -14.7900 -11.8370 o. 2540 

o. 3923 7.8907 6.7632 12.0732 12.3392 13.8446 7.4817 4.8276 -23.6.497 
0 0 0092 O. C085 O. 0100 0.0100 . 0.0092 0.0085 0.0086 0.0086 0.1002 

HE4 HG 203 HG 204 Tl 204 Tl 205 Tl 206 PB 206 Pfl 207 Bl 209 BI 210 RN 215 
-25.2620 -24.6890 -24.3440 -23.8070 -22.2590 -23.78 30 -18.2630 -14.7900 -1.2200 

-12.3852 -4. 6258 -6.62 62 -1.1543 -0.7492 -0.0029 -13.8464 -5.9138 -fl.2549 -34.3902 
0.0100 O.C094 0.0241 0.0101 0.0108 0.0108 0.0115 0.0124 O. Ol 01 0.0241 

HE6 HG 201 HG 202 Tl 202 Tl 203 Tl 204 PB 204 PB 205 BI 207 BI 208 RN 213 
-27.6580 -27;,3460 -26. 12 80 -25.7530 -24.3440 -25.1090 -23.7720 -20.0410 -18.8810 -5.6530 

CP 

-10.3734 -4.3520 -1.8984 1o8645 3.1056 2. 7419 -10.3016 0•1239 -30.0734 
[\) 

0.1002 1. cooc o. 00 86 0.0093 o. 0086 0.0101 0.0101 0.0086 0.2001 cil 
ll6 AU 201 4U 202 HG 202 HG 203 HG 204 Tl 204 Tl 205 PB 207 PB 208 AT 213 [\) 

-26.1600 -24.1100 -27.3460 -25.2620 -24.6890 -24.3440 -23.8070 -21.7500 -6.4600 
0 
-1 



82 PB 208 MASS EXCESS -21.7500 +I- 0.0060 MEV ()) 

•••******** 
[\) 

------------------------------------------------------------------------------------------------------------------- dl 
INCOMING GAMMA N p 0 T HE3 HE4 lt6 LI7 C12 [\) 

0 ------------------------------------------------------------------------------------------------------------------- ()) 

OUTGOING 
3.9454 3. 8020 6.1759 5. 0369 5. 6103 -8.9542 -4.2396 -5.5897 -32.0210 
o. 0108 o. 0085 0.0085 0.0100 0.0085 o.co85 0.0135 o. 022 8 0.0162 

GAMMA PB 208 PB 209 Bl 209 Bl. 210 BI 211 PO 211 PO 212 AT 214 AT 215 RA 220 
-17.6240 -18.2630 -14.7900 -11.8370 -12.4290 -10.3710 -3.4220 -1.2530 10.2710 

-7.3764 -3.6514 1.5775 -0.0815 1.0599 -14.9677 -9.2730 -11.4921 -39.1814 
0.0085 0.0092 0.0085 o. 0085 o.oo8 5 0.0085 0.2001 o. 0135 0.1401 

N PB 207 PB 208 Bl 208 Bl 209 BI 210. PO 210 PO 211 AT 213 AT 214 RA 219 
-22.4450 -18.8810 -18.2630 -14 •. 7900 -15.9500 -12.4290 -6.4600 -3.4220 9.3600 

-8.0270 -4.2136 1.7209 0.6400 0.68 23 -14.7772 -8.2886 -9.6617 -37.6540 
0.0100 c.co92 0.0108 0.0085 0.0085 ·o.o1oo 0.0117 0.0086 0.0296 

p TL 207 TL 208 PB 208 P8 209 PB 210 Bl 210 BI 211 PO 213 PO 214 FP 219 
-21.0120 -16.7540 -17.6240 -14.7290 -14.7900 -11.8370 -6.6620 -4.4700 8.6150 

-12.6269 -5.8025 -5.1519 -2.3120 -1.6916 -11.6712 -10.4265 -13.3166 -41.8859 
0.0092 o. 0100 o. 0085 \ 0.0108 0.0085 0.0085 0.0086 o. 0117 0.0162 

0 TL 206 TL 207 PB 207 PB 208 PB 209 Bl 209 Bl 210 PO 212 PO 213 FR 218 
-22.2590. .-21.0120 -22.4450 -17.6240 -18.2630 -14.7900 -10.3710 -6.6620 7.0000 I 

w 
w 
()) 
I 

-12.8929 -6. 3695 -5.62 80 -1.1190 -2.8876 -16.0122 -10.1825 -11.4216 -41.1299 
0.0100 0.0092 o. 0085 0.0085 0.0092 O.C085 0.0086 0.0086 0.2801 

T TL 205 Tl 206 PB 206 PB 207 P8 208 Bl 208 Bl 209 PO 211 PO 212 FR 217 
-23.8070 -22.2590 -23.7830 -22.4450 -18.8810 -18.2630 -12.4290 -10.3710 4.4'300 

-14.5213 -7.6639 -7.1333 -2.5334 -4.9774 -16.6326 -10.7559 -13.6510 -40.3323 
0.1002 o. 0218 o. 0092 0.0100 0.0092 0.0108 0.0101 o.co93 0.0125 

HE3 HG 205 HG 206 Tl 206 TL 207 TL 208 PB 208 PB 209 81 211 Bl 212 RN 217 
-22.1600 -20.9460 -22.2590 -21~0120 -16.7540 -17.6240 -11.8370 -8.1230 3.6510 

0.5143 6. 0567 6. 9212 11.2202 11.7872 13.2016 4.7036 2. 5696 -24.4287 
0.0085 0.1002 o. 0100 0.0092 0.0100 o. 0085 0.0086 c. 0101 0.0134 

HE4 HG 204 HG 205 TL 205 TL 206 TL 207 PB 207 PB 208 BI 210 Bl 211 RN 216 
-24.6890 -22.1600 -23.8070 -22.2 590 -21.0120 -22.4450 -14.7900 -11.8371) 0.2540 

-12.0022 -6.0148 -6. 3062 -1.8683 -o. 5913 -0.6449 -13.140~ -6.3788 -6.177<l -35.0382 
0.0094 0.01.01 o. 0101 0.0108 0.0108 o. 0115 0.0094 0.0101 0.0094 1.0000 

HE6 HG 202 HG 203 Tl 203 TL 204 TL 205 PB 205 PB 206 Bl 208 BI 209 RN 214 
-27.3460 -25.2620 -25.7530 -24.3440 -23.8070 -23.7720 -23.7830 -18.8810 -18.2630 -4.3100 

-11.7284 -4.6070 -3.2874 1.9865 1.2716 2. 8999 -11.1546 -3.3071 -32.4164 
1.0000 1.0000 o. 0093' 0.0086 0.1002 0.0101 0.0093 0.0109 0.0135 

L 16 AU 202 AU 203 HG 203 HG' 204 HG 205 TL 205 TL 206 PB 208 PB 209 AT 214 
-24.1100 -23.1600 -25.2620 -24.6890 -22.1600 -23.8070 -22.25<l0 -17.6240 -3.4220 





90 TH 232 MASS E )(CESS 35. 5170 +/~ 0.0140 MEV ~ 

~·~******** 
0 

------------------------------------------------------------------------------------------------------------------- tjl 
INCOMING GAMMA N p D T HE1 HE4 ll6 U7 C12 [\) 

w --·----------------------------------------------------------------------------------------------------------------- [\) 

OUTGOING 
4.7804 5. 2430 8.2679 8.1370 9.5193 -4.5732 2.1404 1.1043 -23.0040 
o. 0205 o. 0205 0.0236 0.1010 o. 0178 0.0198 o. 0198 o. 0185 0.01911 

GAMMA TH 232 TH 233 PA 233 PA 234 PA 235 u 235 u 236 NP 238 NP 239 CM 244 
38.8080 37.5630 40.3850 42.3300 40.9290 42.5150 47.4650 4Cl.3200 58.5210 

-6.3784 -1.2284 3.0185 2. 0105 4.2219 -11.0587 -3.4100 -5.1121 -29.7444 
0.0178 o. 0269 0.0205 0.0236 0.0184 0.0178 0.0198 0. C198 0.0184 

N TH 231 TH 232 PA 232 PA 233 PA 234 u 234 u 235 NP 237 NP 238 CM 243 
33.8240 35.9630 37.5630 40.38 50 38.1550 40.Cl290 44.9440 47.4650 s1.1qoo 

-1. 6q2o 2.555q 2. 5360 2. 77 43 -11.6772 -3.1446 -4.1997 -2A.9560 
0.1010 MASS 0.0205 0.0198 0.0236 0.1010 0.0198 0.0198 0.0184 

p AC 231 AC 232 TH 232 TH 233 TH 234 PA 234 PA 235 u 237 u 238 AM 243 
35.9200 UNKNOWN 38.8080 40.6420 40.3850 42.3300 45.4610 47.3350 57.1840 

-11.3889 -5.4675 -4.15 39 -1.4770 -0.2506 -15.5792 -6.0455 -8.1726 -33.095q 
1.0001 c. 101 0 o. 01 78 0.0205 . 0.0205 0.0236 0.0198 o. 0198 0.0198 

0 AC 230 AC 231 TH 231 TH 232 TH 233 PA 233 PA 234 u 236 u 237 AM 242 
33.7700 35.<JZOO 33.8240 38.8080 37.5630 40.3850 42.5150 45.4610 55.4770 I 

w .,.. 
0 
I 

-10.1729 -5.1315 -3.0180 -0.1210 -o. 4646 -14.5712 -6.2736 -7.0406 -32.4419 
1.0001 1.0001 o. 0184 0.0178 0.0269 0 •. 0205 0.0178 0.0198 0.0198 

T AC 22Cl AC 230 TH 230 TH 231 TH 232 PA 232 PA 233 u 235 u 236 AM 241 
30.7400 33.7700 3 o. 8740 33.8240 35.9630 37.5630 40.9290 42.5150 53.0090 

-5.8953 -2.1984 -15.7976 -7.6559 -9.9170 -32.4433 
MASS MASS 1. 00 01 0.1010 MASS 0.0205 0.1010 1.0001 0.0198 

HE3 RA 229 RA 230 AC 23 0 AC 2 31 AC 232 TH 232 TH 233 PA 235 PA 236 PU 241 
UNKNOWN UNKNOWN 33.7700 35.9200 UNKNOWN 38.8080 42.3300 45.4100 53.0290 

4.0822 9. 6412 12.4582 12.1222 14.1996 6.7956 5.6695 -1.7.1028 
0.0205 MASS 1. 00 01 1.0001 0.1010 0.0178 0.0236 0.1010 0.0198 

HE4 RA 221! RA 229 AC 229 AC 230 AC 231 TH 231 TH 232 PA 234 PA 235 PU 240 
29.0100 UNKNOWN 30.7400 33.7700 35.9200 33.8240 40.3850 42.3300 50.1950 

-5.7632 -1.1878 -o. 66 02 2.1007 2.1287 3.1901 -10.'5305 -3.9558 -4.7369 -28.2522 
0.0189 0.0272 o. 01 82 0.0209 1.0001 0.0209 0.0189 0.0272 0.0209 0.0189 

HE6 RA 2U RA 227 AC 22 7 f.C 228 AC 229 TH 229 TH 230 PA 232 PA 233 PU 238 
23.6820 27.1780 25.8680 28.9540 30.7400 29.6600 30.8140 ?5.9630 37.5630 46.1710 

1. 53 96 5.5545 5.6199 -9.9167 -2.4721 -26.0364 
MASS MASS o. 0269 0.0205 MASS 1.00 01 1.0001 0.0206 0.0198 

ll6 FR 226 FR 227 RA 22 7 Rf. 228 RA nq AC 229 AC 230 TH 232 TH 233 NP 238 
UNKNOWN UNKNOWN 2 7.17 80 29.0100 UNKNOWN 30.7400 33. 77CO 38.8080 47.4650 



91 PA 231 MASS E )(CESS 33.4400 +I- 0.0110 MEV 
*********** -------------------------------------------------------------------------------------------------------------------
IN COM IN<: GAMMA N p 0 T HE3 HE4 LT6 Ll7 C12 
-------------------------------------------------------------------------------------------------------------------
OUTGOING 

5.5484 6.1110 9.5819 10.2349 8.4013 -5.1873 2. ~684 2.1763 -25.2610 
0.0255 o. 0163 0.0186 0.0163 o. 1006 0.0156 0.0194 0.0163 0.0264 

GAMMA PA 231 PA 232 u 232 u 233 u 234 NP 234 NP 235 PU 237 PU 238 BK 243 
35.9630 34.6180 36.9940 38.1550 39,9700 41.0520 45.1600 46.1710 58,7010 

-6.8034 -1.1425 3.~865 3.3245 2.2699 -12.1767 -3.4540 -4.8841 -32.4414 
0.0228 o. 0512 0.0163 0.0186 1.0001 o. 1006- 0.0171 o. 0194 1.0001 

N PA 230 PA 231 u 231 u 232 u 233 NP 233 NP 234 PU 236 PU 237 BK 242 
32.1720 33.8000 34.6180 36.9940 38.0300 39.9700 42.9110 45.1600 57.8100 

-4.7230 C.3984 3.3239 3.5380 4.0883 -9.5792 -3.1866 -3.8857 -28.6620 
0.0163 o. 0156 0.0255 o. 0186 0.0186 0.0163 0.0186 o. 0178 0,0163 

p TH 230 TH 231 PA 231 PA 232 PA 233 u 233 u 234 NP 236 NP 237 CM 242 
30.8740 33.8240 35.9630 37.5630 36.9940 38.1550 43.4260 -44.9440 54.8130 

-9.3559 -2.4985 -4.57 89 -0.7090 0.6174 -14.2652 -6.6595 -8.2146 -33.4639 
0.0186 0.0163 o. 02 28 0.0255 0.0163 0.0186 0.0156 o. 0186 0.0202 

0 TH 229 TH 230 PA 230 PA 231 PA 232 u 232 u 233 NP 235 NP 236 CM 241 
29.6600 30.8740 32. 17 20 35.9630 34.6180 36.9940 41.0520 43.4260 53.7680 I 

w 
-!="" .,. 

-a. 2899 -3.0(j85 -4. 1020 -0.5460 -0.37 86 -13.7032 -7.3916 -7.6547 -33.2439 
0.0163 o. 0186 o. 0194 0.0228 0.0512 0.0163 0.1006 0. 0156 0,0202 

T TH 228 TH 229 - PA 22 9 PA 230 PA 231 u 231 u 232 NP 234 NP 235 CM 240 
26.7800 29.6600 29.8810 32.1720 33.8000 34.6180 39.9700 41.0520 51.7340 

-10.4453 -4.159(j -3.86 23 0.7106 -0.3654 -15.0296 -5. 55H -7.5130 -32,ClfH3 
0.0186 1.0001 o. 0186 0.0163 0.0156 0.0255 0.0163 0.0156 1.0001 

HE3 AC 228 AC 229 TH 229 TH 230 TH 231 PA 231 PA 232 u 234 u 235 AM 240 
28.9540 - 30.7400 2(j.6600 30.8740 33.8240 35.(j630 38.1550 40.9290 51.4900 

5.1472 10.1327 11. 'i2 42 14.4912 15.0912 13.7746 8.1096 7.7675 -18.3898 
0.0156 0.0186 o. 0163 0.0186 0.0163 0.0228 0.0186 0.0163 0.0255 

HE4 AC 227 AC 228 TH 22 8 TH 229 TH 230 PA 230 PA 231 u 233 u 234 AM 239 
25.8680 2 8. 9540 26~ 78 00 29.6600 30.8740 32~1720 36.9940 38.1550 49.4050 

-5.7782 -0.3968 -o. 0612 3.1537 4.0117 1.9091 -11.614'i -3.8698 -3.8689 -30.7882 
0.0190 0.0232 o. 0215 0.0161 0.0168 0.0190 0.0198 0.0514 o. 0168 1.4100 

HE6 AC 225 AC 226 TH 226 TH 227 TH 228 PA 228 PA 229 u 231 u 232 AM 237 
21.6200 24.3100 23.1920 25.8240 26.7800 28.8640 29.8810 33. 8000 34.6180 46, 6~Q__O_ 

\.0 
-2.7164 3.7410 2. 33 06 6.6195 5.3475 7. 5029 -7.8837 -1.7041 -25.8084 f--' 

0.0194 o. 0163 o. 02 29 0.0156 0.0186 0.0163 0.0186 0.0255 0.0194 >-t:l 
Ill 

LI6 RA 225 RA 226 AC 226 AC 227 AC 228 TH 228 TH 229 . PA 231 PA 232 PU 237 N 

22.0680 23. 682 0 24. 3100 25.8680 28.9540 26.7800 29.6600 35.(j630 45.1600 
w 
f--' 



92 u 234 MASS E lCCESS 38o1550 +I- Oo0120 MEV \0 

'*********** 
[\) 

------------------------------------------------------------------------------------------------------------------- c: 
INCOMING GAMMA N p 0 T HE3 HE4 LI6 ll7 C12 

[\) 

w 
~ -------------------------------------------------------------------------------------------------------------------

OUTGOING 
5o2974 4o 3920 7o8649 8o1610 .7o9263 -50 5912 Oo7534 Oo0533 -25o9520 
Oo0163 Oo 0163 Oo0192 Oo0184 Oo0200 Oo0170 lo0001 Oo0185 Oo0200 

GAMMA u 234 u 235 NP 23 5 NP 236 NP 237 PU 237 PU 238 AM 240 AM 241 CF 246 
40o9290 41o 0520 43o4260 44o9440 45o1600 46o1710 51o4900 53o0090 64o1070 

-6o9104. -2o 5974 2o1675 1o6075 2o1039 -12 0 6517 -5o2330 -6• 4991 -33o3374 
Oo0192 Oo1007 Oo0163 Oo0192 Oo01 71 Oo0200 Oo0260 1o0001 ·oo0286 

N u 233 u 234 NP 234 1\'P 235 NP 236 PU 236 PU 237 AM 239 AM 240 CF 245 
36o9940 39o 9700 4lo0520 43o4260 42o9110 45o1600 49o4050 51.4900 63o4210 

-6o6970 -1o4476 3o0729 3o3010 2 o3713 -llo6532 -3.6426 -4o4217 -31o0310 
Oo0192 Oo0225 Oo0163 Oo0184 Oo0192 0.0184 Oo0163 0.0185 Oo0192 

p P.A 233 PA 234 u 234 u 235 u 236 NP 236 NP 237 PU 239 PU 240 BK 245 
37o5630 40o 3850 40o9290 42o 5150 43o 42 60 44.9440 48.5970 50.1950 61.8970 

-10.9439 -4o4125 -4o 6859 -0.9600 -1.1016 -15.<:l822 -7.0635 -a. 6706 -35.6909 
Oo0259 Oo0192 Oo Cl92 0.0163 0.0163 0.0192 0.0170 o. 0163 1o0001 

0 PA 232 PA 233 u 233 u 234 u 235 NP 235 NP 236 PU 238 PU 239 BK 244 
35o9630 3 7. 563 0 36.9940 40o9290 41.0520 43.4260 46.1710 48.5970 60.7100 I 

w 
~ 
[\) 
I 

-10o2349 -4.6865 -4. 12 40 -Oo6530 -1.83 36 -15o4222 -7o8665 -A. 0587 -35.4959 
Oo0l63 Oo0259 o. 01 70 0.0192 0 o10 0 7 Oo0163 0.0200 0.0170 0.0268 

T PA 231 PA 232 u 232 u 233 u 234 NP 234 NP 235 PU 237 PU 238 BK 243 
33.4400 35o9630 34.6180 36o9940 39.9700 41.0520 45.1600 46.1710 '58o7010 

-10.6003 -4.2219 -5o 45 03 -1.2034 -2.2114 -15.2806 -7.6319 -9.3340 -33.9663 
0.0163 Oo 0184 O. C2 59 0.0192 0.0225 0.0163 0.0185 o. 0185 0.0170 

HE3 TH 231 TH 232 PA 232 PI\ 233 PA 234 u 234 u 235 NP 237 NP 238 CM 243 
33.8240 35o5170 35.%30 37.5630 40o 38 50 40.9290 44.9440 47.4650 57.1900 

4o8562 c;. t;111 9. 5792 12o9032 13o 1172 13 0 66 76 6.3926 5.6936 -19.0828 
o. 0170 0.0163 o. 0163 0.0259 0.0192 0.0192 0.0192 0.0185 0.0170 

HE4 TH 230 TH 231 PA 231 PA 232 PA 233 u 233 u 234 NP 236 NP 237 CM 242 
30o8740 33.8240 33.4400 35.9630 37.5630 36.9940 43.4260 44.9440 54o8130 

-6.2232 -B o31 e -2.03 52 1o5207 2o0667 lo 68 81 -11.6365 -5.3248 -5o5879 -31.1772 
0.0174 o. 0196 o. 02 04 0.0237 0.0168 o. 0516 0.0174 0.1008 o. C16 8 0.0212 

HE6 TH 228 TH 229 PA 22 9 PA 230 PA 231 u 231 u 232 NP 234 NP 235 CM 240 
26o7800 2 9. 6600 29.8810 32.1720 33.4400 33o8000 34o6180 39.9700 41.0520 51.7340 

-4.8874 1.3980 1o6956 6.3285 5o1925 5. 55 79 -c;o 4716 -1.9551 -27o4234 
0.0192 1o0001 Oo 0192 0.0170 0.0163 Oo0l63 Oo0260 0.0164 1.0001 

ll6 AC 22 8 AC 229 TH 22-9 TH 230 TH 231 PA 231 PA 232 u 234 u 235 AM 240 
28o9540 30.7400 2 9o 66 00 30.8740 33.8240 33o4400 35.9630 40o9290 51.4900 



92 u 235 MASS EXCESS 40.9290 +I- 0.0110 MEV 

~~········· 
---------------------------------------------------------~---------------------------------------------------------
INCOMING GAMt.IA N p 0 T HE3 HE4 Ll6 Ll7 C12 
--------------------------------------------~------------------------------------~---------------------------------
OUTGO lNG 

6.4854 4.7920 9.1209 8.4139 '1.6893· -5.2433 2.0084 0.3593 -25.2910 
0.0178 O. C1 86 0.0178 0.0178 0.0163 0.0156 0.0178 0.0178 1.0001 

GA~MA u 235 u 236 NP 23 6 NP 237 NP 238 PU 238 PU 239 AM 241 AM 242 CF 247 
42.5150 43.4260 44.9440 47.4650 46.1710 48.5970 53.00<iO 55.4770 66.2200 

-5.2974 -o. 9055 2.5675 2.8635 2.6289 -10.8887 -4.5440 -5.2441 -31.2494 
0.0163 o. 0156 0.0186 0.0178 0.0194 0.0163 1.0001 0.0178 0.0194 

N u 234 u 235 NP 23 5 NP 236 NP 237 PU 237. PU 238 AM 240 At<~ 241 CF 246 
38.1550 41.0520 43.4260 44.9440 45.1600 46. 171.0 51.4900 53.0090 64.1070 

-6.7450 -0.6186 4.2609 3.1290 3.6273 -11.4002 -2.4666 -4.4817 -30.4600 
0.0220 C.1006 0.0178 0.0178 0.0178 0.0178 o. 0178 o. 0178 1.0001 

p PA 234 PA 235 u 23 5 u 236 u 237 NP 237 NP 238 PU 240 PU 241 AK 246 
40.3850 42.3300 42.5150 45.4610 44.9440 47.4650 50.1950 53.0290 64.1000 

-9.7699 -4.5205 -3. 07 29 0.2280 -o. 7016 -14.7262 -6.7155 -7.4946 -34.1039 
0.0186 0.0220 o. 0163 0.0178 0.0186 0.0178 0.0156 o. 0178 0.0186 

D PA 233 PA 234 u 234 u 235 u 236 NP 236 NP 237 PU 239 PU 240 BK 245 
37. 5630 40.3850 38. 15 50 42.5150 43.42 60 44.9440 48.5970 50.1950 61.8970 I 

w 
-!=" 
w 

I 

-9.9839 -3.512~ -3. 72 60 0.9600 -0.1416 -15.0222 -6 •. 1036 -7.7107 -34.7309 
0.0255 0.0186 o. 01 86 0.0163 0.0156 0.0186 0.0163 0.0156 1.0001 

T PA 232 PA 233 u 233 u 234 u 235 NP 235 NP 236 PU 238 PU 239 BK 244 
35.9630 37.563 0 36.9940 . 38.1550 41.0520 43.4260 46.1710 48.5970 60.7100 

-9.5193 -4.7389 -4.2764 -1.2514 -1.3824 -14.0926 -7.378'1 -8.4150 -32.5233 
0.0178 0.0186 o. 0186 0.0220 0.1006 0.0178 0.0178 0.0163 o. 0178 

HE3 TH 232 TH 233 PA 233 PA 234 PA 235 u 235 u 236 NP 238 NP 239 CM 244 
35.5170 38.8080 37.5630 40.3850 42.3300 42. 5150 47.4650 49.3200 58.5210 

4.6802 n. 0587 9. 8302 14.0772 13.0692 15.2806 7.6486 5.9465 -18.6858 
0.0156 0.0178 o. 02 55 0.0186 0.0220 0.0163 0.0178 0.0178 0.0163 

HE4 TH 231 TH 232 PA 232 PA 2 3'3 PA 234 u 234 u 235 NP 237 NP 238 CM 243 
33.8240 35.5170 35.9630 37.'>630 40.3850 38.1550 44.9440 47.4650 57.1900 

-6.3292 0.5282 -1.5522 3.0267 2. 3177 3.6441 -11.2385 -3.6328 -5.1879 -30.4372 
0.0190 o. 0168 0.0232 0.0161 0.0258 0.0168 0.0190 o. 0161 o. 0191 0.0206• 

HE6 TH 229 TH 230 PA 230 PA 231 PA 232 u 232 u 233 NP 235 NP 236 CM 241 
29.6600 30.8740 32.17 20 33.4400 35.9630 34.6180 36.9940 41'o0520 43.4260 53~7680 

-3.8994 1.142 c 3. 25 56 6.1525 6.2735 5.8089 -8.2971 -o. 7671 -26.1684 
\.0 

"' 1.0001 1. 0001 o. 0163 0.0156 0.0178 0.0255 0.0186 o. 0179 0.0178 ~ 

Ll6 AC 22'1 AC 230 TH 230 TH 231 TH 232 PA 232 PA 233 u 235 u 236 AM 241 "' w 
30.7400 33.7700 30.8740 33.8240 35.5170 35.9630 37.5630 42.5150 53.ooqo \.Jl 



92 u 238 MASS EXCESS .47.3350 +I- 0.0140 MEV \D 

*********** 
[\) 

------------------------------------------------------~-----------------------------------------------·------------
c::: 

INCOMING GAMMA N p 0 T HE3 HE4 l16 ll7 Cl2 
[\) 

w co 
-----------------------------------------------------------------------~-------------------------------------------
OUTGOING 

4. 8044 5. 3040 8.2309 7.8949 9.2373 -4.()843 1.4734 C.2233 -23.8620 
o. 0198 o. 0184 0.0616 0.1010 0.0198 0.0205 0.0205 0.0253 0.0220 

GAMMA u 238 u 239 NP 239 NP 240 NP 241 PU 241 PU 242 AM 244 AM 245 CF 250 
50.6020 49.3200 52.2400 54.3900 53.0290 54.7440 59.9500 62.0190 71.1970 

-6.1974 -o. 9125 3.0795 1.9735 3.9999 -11.3407 -3.8320 -5.7791 -30.5384 
0.0198 o. 0198 0.0184 0.0616 0.0198 0.0198 0.0185 0.0205 0.0228 

N u 237 u 238 NP 23 8 NP 239 NP 240 PU 240 PU 241 AM 243 AM 244 CF 249 
45.4610 47.4650 49.3200 52.2400 50.1950 53.0290 57.1840 59.9500 69.8020 

-7.7140 2.5799 2.2340 2. 73 73 -11.9192 -3.6316 -4.8897 -29.8810 
0.0519 MASS 0.0198 0.0252 0.0616 0.1010 0.0236 0.0322 o. 0228 

p PA 237 PA 238 u 23 8 u 239 u 240 NP 240 NP 241 PU 243 PU 244 BK 249 
47.;7600 UNKNOWN 50.6020 52. 7620 52.2400 54.3900 57.7660 59.8430 69.927.0 

-11.2109 -5.4895 -3. <;729 -1.4530 -0.1896 -15.6162 -6.4565 -8.6596 -33.7709 
1.0001 o. 051 q o. 0198 0.0198 o. 0184 0.0616 0.0205 0.0236 0.0616 

D PA 236 PA 237 u 237 u 238 u 239 NP 239 NP 240 PU 242 PU 243 BK 248 
45.4100 47.7600, 45.4610 50.6020 49.3200 52.2400 54.7440 57.7660 67.9700 I 

w 
+c 
-r 

-9.9450 -4.9535 -2.8410 0.0600 -0.1486 -14.5102 -6.5556 -7.4517 -33.0850 
0. 10 10 1.0001 o. 0198 0.0198 o. 0198 0.0184 0.0198 0. 02 05 0.0519 

T PA 235 PA 236 u 236 u 237 u 238 NP 238 NP 239 PU 241 PU 242 8K 247 
42.3300 45.4100 42.5150 45.4610 47.4650 49.3200 53.0290 54.7440 65.4700 

-5.71 74 -2.2204 -15.7736 -7.8979 -10.2290 -33.0963 
MASS MASS 1. 00 01 0.0519 MASS 0.0198 0.1010 1.0001 1. 0 001 

HE3 TH 235 TH 236 PA 236 PA 237 PA 238 u 238 u 239 NP 241 NP 242 CM 247 
UNKNOWN UNKNOWN 45. 41 00 47.7600 UNKNOWN 50.6020 54.3900 57.5400 65.5000 

4. 2682 9. 86 92 12.6362 12.1002 14.3806 6.7586 5.4275 -17.7338 
0.0198 MASS o. 1010 1.0001 o. 051 q 0.0198 0.0616 0.1010 0.0213 

HE4 TH 234 TH 235 PA 23 5 PA 236 PA 237 u 237 u 238 NP 240 NP 241 CM 246 
40.6420 UNKNOWN 42.33 00 45.4100 47.7600 45.4610 52.2400 54.3'100 62.6440 

-5.7802 - o. <J998 -o. 5312 2.4877 2.3567 3. 7391 -10.3535 -3.6398 -4.6759 -28.7842 
0.0202 0.0209 o. 02 09 0.0239 0.1011 0.0182 0.0202 0.0202 o. 0189 0.0202 

HE6 TH 232 TH 233 PA 233 PA 234 PA 235 u 235 u 236 NP 238 NP 239 CM 244 
35.5170 38.8080 37.5630 40.3850 42.3300 40.9290 42.5150 47.4650 4'>.3200 58.5210 

1. 72 76 5.7405 5.8479 -9.7387 -2.4481 -26.7034 
MASS MASS o. 02 05 0.0198 MASS 0.1010 1.0001 0.0199 0.0205 

ll6 AC 232 AC 233 TH 233 TH 234 TH 235 PI\ 235 PA 236 u 238 u 23<J AM 244 
UNKNOWN UNKNOWN 38.8080 40.6420 UNKNOWN 42. 3300 45.4100 50.6020 59.9500 



This report was prepared as an account of Government 
sponsored work. Neither the United States, nor the Com
m1ss1on, nor any person acting on behalf of the Commission: 

A. Makes any warranty or representation, expressed or 
implied, with respect to the accuracy, completeness, 

or usefulness of the information contained in this 
report, .or that the use of any information, appa
ratus, method, or process disclosed in this report 
may not infrin~e privately owned rights; or 

B. Assumes any liabilities with respect to the use of, 
or for damages resulting fro~ the use of any infor

mation, apparatus, method, or process disclosed in 
this report. 

As used in the above, "person acting on behalf of the 
Commission" includes any employee or contractor of the Com
mission, or employee of such contractor, to the extent that 
such employee or contractor of the Commission, or employee 

of such contractor prepares, disseminates, or provides access 
to, any information pursuant to his employment or contract 
with the Commission, or his employment with such contractor. 
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NUCLEAR REACTION Q-VALUES 

c. Maples, G. w. Goth and J. Cerny 

Lawrence Radiation Laboratory and Department of Chemistry 
University of California 

Berkeley, California 
\ 

February 1967 

ERRATA 

'\ 1'- ' 
Some errors occur ir/ /.feactions tabulated in Lawrence Radiation 

""/. Laboratory Report UCRL-16964 released in July 1966. The errors in a given 

Q-value matrix will occur as one of four sets of reaction types. These sets 

and the target elements to which they apply are listed in Table r. As can 

be seen from this table, the errors are restricted to reactions in which the 

mass of the exit particle is greater than or equal to that of the incident 
. 6 6 

particle - with most of the errors occurring when He or Li is the exit particle. 

The targets whose Q-value matrices contain errors are restricted to 

four mass regions: 

(1) Fe 57 to 
64 ( 2) Pd108 to 

114 
26 30Zn 46 50Sn 

(3) s 154 
62 m to E 162 

68 r (4) 80 
Hg201 to 82 

Pb206 

No errors occur below Fe57 (page 119) and not all the targets in the regions 

listed above contain errors - only those targets listed in Table r. 

The 16 pages of Q-value matrices which follow should be used to replace 

the corresponding pages of the original report. This will correct all the errors 

listed in Table I with the exception of the nine underlined targets where errors 

6 6 
occur solely in the ( y, He :) and ( p, He ) reactions. The correct information for 

) these 18 reactions is tabulated in Table n. 



Table I. 

Incident 
Particle 

y 

n 

p 

d 

t 

He 3 

He4 

Li6 

y 

n 

y 

n 

p 

d 

y 

p 

' 

n, 

n, 

' 

d, 

d, 

- iv - UCRL-16964 

The list of tabulated reactions containing errors. 

Exit 
Particle 

t, He 3, 4 He , 

t, 4 He , 

t, He 3 4 
·' He , 

t, 4 He , 

t, 4 He , 

t, 
4 He , 

t, 
4 He , 

6 He , 
6 

He , 
6 He , 
6 He , 
6 He , 
6 He , 
6 He , 

He 6 

6 .He , 
6 

He , 
6 He , 
6 

He , 

He6 

6 
He , 

He 
6 

6 He , 
6 He 
6 He , 

He6 
/' 

He0 

,6 
Ll 
L'6 . l· 

Li
6 

Li
6 

Li
6 

Li6 

Li
6 

,6 
LJ. 

Fe57 ' 

-.Gdl55, 
Hg201 

F 58 
e ' 

Pdlo8, 

S 154 
m ' 

Hg202; 

N.61 
]. ,, 

Cdlll 
' Gd157 

Targets 
Affected 

Co59 ' 

A 109 
g ' 

Gdl56, 

Tl203, 

N.6o 
l ' 

Cdll0
1 

D 158 
y ' 

Pb204 

s 112 
fl ' 

S 
114 

n ' 
162 Er , 

~-

: I 

I I 

I 

t 
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Table II. Corrections to Q-Value Tables not 

contained in supplementary sheets. 

Target 6 ( r, He ') (p, He 6) 

-23.7408 -17.7183 
Ni62 o. 0075. 0.0079 

Fe 56 Co 57 ,..,.,., 
-60.6054 -59·3389 

-23.8424 -15.6643 
Cu63 0.0078 o.oo81 

I Co 57 Ni 58 
-59·3389 -60.2280 

' I 

-23.3705 -19.9505 
Zn64 0.0079 0.0219 

........ Ni 58 Cu 59 
-60.2280 -56·3590 

''• -17.8463 -10.7812 
110 0.0144 0.0181 

Pd Ru·l04 Rh 105 
-88.0899 -87.8660 

-18.5344 -10.4001 
In113 0.0099 0.0099 

Ag 107 Cd 108 
-88.4028 -89.2481 

\ -
-18.9151 -14.3442 

Snll4 0.0099 0.0158 
t I Cd 108 In 109 

-89.2481 -86.5300 

-13.7712 - 6.1902 
Tbl59 0.0291 0.0303 

I Eu 153 Gd 154 
-73·3610 -73.6530 

-13.6182 - 13.8422 
Dy160. 0.0265 .1.0002 

Gd 154 Tb 155 
' I -73.6530 -71.1400 

-13.1082 
\ Er162 0.1924 MASS 
I) 

Dy 156 J Ho 157 
-70.8600 UNKNOWN 





1\) 

26 FE 58 MASS EXCESS -62.1465 +I- 0.0048 MEV CJ\ 

*********** cg 
CD 

------------------------------------------------------------------------------------------------------------------- \Jl 

INCOMING . GAMMA N p 0 T HE3 HE4 ll6 ll7 C12 CD 

-------------------------------------------------------------------------------------------------------------------
OUHO INf 

f:. s 84 e 7.3752 12.6407 15.7334 17.0048 7.0263 17.3695 20.0268 s. 4115 
0.0064 0.0060 0.0066 0.0403 o. 00 77 0.0069 0.0069 0.0070 o. 0051 

GAMMA FE 58 FE 59 co 59 co 60 co 61 NI 61 NI 62 cu 64 cu 65 GE 70 
-60.659<; -62.2327 -61.6513 -62.9300 -64.2200 -66.7480 -65.4276 -67.2660 -70.5580 

-10.0424 -3. 0910 5.1507 6. 3833 9.1841 -3.5732 9.4536 10.1170 -3.1172 
0.0064 o. 0077 0.0060 0.0066 o.oo 67 0.0077 0.0069 0.0069 0.0064 

N FE 57 FE 58 co 58 co 59 co 60 NI 60 Nl 61 cu 63 cu 64 GE 69 
-60.1755 -59.8380 -62.2327 -61.6513 -64.4707 -64.2200 -65.5831 -65.4276 -67.1007 

-11.9555 -!:.7140 4.3603 7.0255 7.14 72 -4.0807 10.1689 12.5718 -0.1093 
0.3000 1.0000 0.0064 0.0304 o.oo 66 0.0403 o. 0070 o. 0070 o. 0059 

p MN 57 MN 58 FE 58 FE 59 FE 60 co 60 co 61 NI 63 NI 64 GA 69 
-57.4800 -55.6500 -60.6599 -61.5110 -61.6513 -62.9300 -65.5160 -67.1060 -69.3262 

-18. 378t -9.1310 -7.8179 0.3274 1. 8816 -11.2064 5.5540 5.1409 -B. 2 084 
0.0064 0.3000 o. 0064 0.0064 0.0060 0.0066 0.0070 0.0070 o. 0071 

D MN 56 MN 57 FE 57 FE 58 FE 59 co 59 co 60 N I 62 NI 63 GA 68 
-56.9038 -57.4800 -60.1755 -60.6599 -62.23 27 -61.6513 -66.7480 -65.5160 -67.0740 I 

I-' 
1\) 
0 
I 

-19.3916 -12.1212 -9.2021 -3.7850 -2.32 71 -12.4390 1.2120 4.5589 -10.2344 
0.0058 0.0064 o. 0063 0.0064 0.0077 0.0060 0.0078 0.0070 o. 0111 

T MN 55 MN 56 FE 56 FE 57 FE 58 co 58 co 59 NI 61 NI 62 GA 67 
-57.7048 -56.9038 -60. 6054 -60.1755 -59.83 80 -62.2327 -64.2200 -66.7480 -66.8620 

-2lo9648 -13.7164 -12.8850 -6.4619 -6.4779 -13.9932 -0.0594 - o. 6425 -9.2148 
0.0085 o. 1501 o. 0064 0.3000 1.0000 0.0065 0.0403 0.0403 o. 0111 

HE3 CR 55 CR 56 MN 56[ MN 57 MN 58 FE 58 FE 59 co 61 co 62 ZN 67 
-55.1130 -55.2<100 -56.9038 -51'.4800 -55.6500 -60.6599 -62.9300 -61.5280 -67.8630 

-7.6407 -1.3868 0.4225 5.4685 7.8587 10.5356 11.1685 13.2660 4.3097 
0.0061 o. 0085 o. 0058 0.0065 0.3000 0.0064 0.0067 0.0403 o.oo77 

HE4 CR 54 CR 55 MN 55 MN 56 MN 57 FE 57 FE 58 co 60 co 61 ZN 66 
-56.9305 -55.1130 -57.7048 -56.9038 -57.4800 -60.1755 -61.6513 -62.9300 -68. 8810 

-24.3340 -H. 3926 -17.7729 -11.0568 -7.0899 -7.3406 -16.7145 -5.8183 c-2. 604 7 -13.7444 
0.0069 0. C069 o. 0071 o.oo8o 0.0071 o.oo 71 0.0074 o. 0087 0.0073 o. 0078 

HE6 CR 52 CR 53 MN 53 MN 54 MN 55 FE 55 FE 56 co 58 co 59 ZN 64 
-55.4107 -55.2807 -54.6828 -55.5520 -57.7048 -57.4728 -60.6054 -59.8380 -62.2327 -66. 0003 

-24.7989 -16.3835 -13.6652 -6.1685 -6.1719 -3. 5'} 88 -16.9063 -0.6677 -10.8073 
0.0070 o. 0502 0.0058 0.0062 0.0086 0.0059 0.0065 o. 0066 . 0.0069 

l 16 v 52 v 53 CR 53 CR 54 CR 55 MN 55 MN 56 FE 58 FE 59 c u 64 
-51.4360 -51.7800 -55.2807 -56.9305 -55.1130 -57.7048 -56.9038 -60.6599 -65.4276 

F 

\ i \ \1 ·~ ,' 
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..,_ 

27 co 59 MASS EXCESS -62.2327 +I- 0.0036 MEV 
•••******** 
-------------------------------------------------------------------------------------------------------------------
INCOMIN!: GAMMA N p D T HE3 HE4 LI6 ll7 Cl2 
-----------------------------------------~---------~----~~---------------------------------------------------------
CUT GO lNG 

1.4900 9. 5270 15.1232 19.4653 15.5116 5.7752 17.7727 21.5556 5. 6603 
0.0058 o. 0058 0.0070 0.0062 0.0106 0.0061 0.0063 0.0071 o. 0097 

GAMMA co 59 co 60 NI 60 NI 61 NI 62 cu 62 cu 63 ZN 65 ZN 66 AS 71 
-61.6513 -64.4707 -64.2200 -66.7480 -62.8130 -65.5831 -65.9170 -68.8810 -67.8930 

- 10.4661 -1.8552 7.3025 8.8658 6.6112 -5.0664 9.7846 10.5202 -5.9821 
0.0070 o. 0053 0.0058 0.0070 0.0079 0.0106 0.0059 0.0063 o. 0302 

N co 58 co 59 NI 59 NI 60 Nl 61 cu 61 cu 62 ZN 64 ZN 65 AS 70 
-59.8380 -61.1599 -64.4707 -64.2200 -61.9840 -62.8130 -66.0003 :.0.65.9170 -64.3220 

-7.3752 - o. 790'3 5.2655 8.3583 9.6297 -0.3489 9.9943 12.6516 1. 0363 
0.0060 0.0056 0.0058 0.0402 0.0070 0.0062 o. 0061 0.0063 0.0040 

p FE 58 FE 59 co 59 co 60 CQ 61 Nl 61 NI 62 cu 64 cu 65 GE 70 
-62.1465 -60.6599 -61.6513 -62.9300 -64.2200 -66.7480 -65.4276 -6 7 0 2660 7 70. 5580 

-15.1931 -5.1507 -s. 2416 1.2326 4. 0'3 34 -8.7239 4.3029 4.9663 -8.2679 
0.0055 o. 006 0 0.0070 0.0058 0.0058 o.oo7o 0.0062 o. 0061 0.0055 

D FE 57 FE 58 co 58 co 59 CQ 60 NI 60 NI 61 cu 63 cu 64 GE 69 
-60.1755 -62.1465 -59.8380 -61.6513 -64.4707 -64.2200 -65.5831 -65.4276 -67.1007 I 

f-' 
1\) 
f-' 
I 

-16.5772 -E.9357 -10.5548 ~4.2087 -1.0914 -.10.287 2 -o. 2812 3.3078 -10.6126 
0.0054 o. 0055 o. 0058 ·0.0070 0.;00 53 .0.0059 0.0107 0.0062 1.0000 

T FE 56 FE 57 co 57 :co 58 co 59 Nl 59 Nl 60 cu 62 cu 63 GE 68 
-60.6054 -60.1755 -59.33139 -,59.8380 -.61.1599. -64.4707 -62.8130 -6 5. 5 831 -66.5700 

-20.2602 ~tl. 612 6 -9.6995 -1.8816 -1.5542 -13.0880 3.6724 3.2593 -1 o. 0900 
0.0056 0.3000 o. 0055 0.0060 0·.0056 0.0058 0.0063 0.0063 o. 0070 

HE3 MN 56 MN 57 FE 57 FE 58 FE 59 co 59 co 60 N I 62 Nl 63 GA 68 
-56.9038 -57.4800 -60.1755 -62.1465 -60.6599 -61.6513 -66.7480 -65.5160 -67.0740 

-6.9526 0.3178 3. 23 69 8.6540 12.4390 10.1119 13.6510 16.9979 2.2046 
0.0049 ·0.0056 0.0054 0.0055 0.0060 0.0070 0. 0071 0.0063 o. 0106 

HE4 MN 55 MN 56 FE 56 FE 57 FE 58 co 58 co 59 NI 61 NI 62 GA 67 
-,57. 7048 -56.9038 -60.6054 -60.1755 -62.1465 -59.8380 -64.2200 -66.7480 -66.8620 

-25.1481 -16.2075 -16.2964 -9.2.222 -4.2755 -8.8686 -18.0672 -4.5826 -0.4529 -17.1729 
0.0064 O. G073 o. 0071 0.0064 0.0067 0.0096 0.0071 0.0067 0.0072 o. 0169 

HE6 MN 53 MN 54 FE 54 FE 55 FE 56 co 56 co 57 NI 59 NI 60 GA 65 
-'54.6828 -55.5520 -56.2455 -,57.4728 -60.6054 -56.0310 -59.3389 -61.159<; -64.4707 -62.6580 

1\) 

-21.0404 -11.3192 -13.4801 -5<4804 -4.4673 :...o. 7844 -13.7208 0.2375 -10.4041 '--.1 

0.0048 C. C05,3 o. 0063 0.0050 0.0057 0.0055 0.0057 o. 0060 0.0063 () 
0 

ll6 CR 53 CR 54 MN 54 MN 55 MN 56 FE 56 FE 57 co 59 co 60 ZN 65 \Jl 
-55.2807 -56.9305 -55.5520 -57.7048 -56.9038 -60.6054 -60.1755 -61.6513 -65.9170 \() 



1'1) 

28 Nl 58 MASS EXCESS -60.2280 +/- 0.0050 MEV co 

••••••••••• !2l 
f-'• . . -------------------------------------------------------------------------------------------------------------------

INCOMINf GAMMA N p 0 T. HE3 HE4 L16 ll7 C12 
\Jl co 

------------------------------------------------------------~------------~-~-----------------~--------------------
OUHOINf 

c;. 0033 3. 4200 11.2539 16.7060 11.28 33 3'.3198 12.7884 17.3373 
c. 0063 o. 0216 . 0.0094 0.0086 o. 2001 0.0139 0.0304 0.0168 MASS 

GAMMA Nl 58 Nl 59 cu 59 cu 60 cu 61 ZN .61 ZN 62 GA- 64 GA 65 SE 70 
-61.1599 -56.3590 -sa. 3460 -61.9840 -~6.5800 -61.1230 -58.9280 -62.6580 UNKNOWN 

-12.1954 -9.3514 1.1955 4.9965 ..;.9.2947 2.5090 5.5359 
0.0168 o. 0086 0.0216 0.0094 MASS 0.2001 1.0000 o. 0304 MASS 

N Nl 57 Nl 58 cu 58 cu 59 cu 60 ZN 60 ZN 61 GA 63 GA 64 SE 69 
-56.1040 -51.6590 -56.3590 -58.3460 UNKNOWN -56.5800 -56.7200 .,.sa. 9280 UNKNOWN 

-8.1781 o. 3924 6.7788 11.9037 5.7604 -3.1082 8.7884 13.3906 -4. 31 70 
0.0068 o. 0078 0.0063 0.0068 0.0094 0.0086 0.0079 0.0069 0.3000 

p co 57 co 58 Nl 58 NI 59 Nl 60 cu 60 cu 61 ZN 63 ZN 64 AS 69 
-59.3389 -59.8380 -61.1599 -64.4707 -58.3460. -61.9840 -62.2170 -66.0003 -63.2000 

-17.3329 -5.9536 -9.9709 2.7459 -2.0736 -12.5932 1.8475 3.7604 
0.0094 o. C068 o. 0168 0.0063 o. 0216 0.0094 0.0140 0.0079 MASS 

0 co 56 co 57 NI 57 Nl 58 .NI 59 cu 59 cu 60 ZN 62 ZN 63 AS 68 
I 

-56.0310 -59.3389 -56.1040 -6.1.1599 -56.3590 -58.3460 -61.1230 -62.2170 UNKNOWN 1-' 
1'1) 
1'1) 
I 

-21.1639 -11. C755 -13.9710 -5.9380 -8.5876 -16.3942 -4.5095 0.8524 
0.0121 o. 0094 o. 015 8 0.0168 o.oo 86 0.0216 0.2001 0.0140 MASS 

T co 55 co 56 Nl 56 Nl 57 Nl 58 cu 58 cu 59 ZN 61 ZN 62 AS 67 
-54.0140 -56.0:31 c -53. 9180 -56.1040 -51.6590 -56.3590 -56.5800 -61.1230 UNKNOWN 

-17.6865 ·.:..6. 4825 -11.8393 -2.6845 -0.3714 -11.5747 0.9131 2.5610 -12.6993 
0.0061 O. C064 o. 0094 0.0068 0.0078 0.0064 0.0087 o. 0112 ' 0.1001 

HE3 FE 55 FE 56 co 56 co 57 co 58 NI 58 NI 59 cu 61 c u 62 GE 67 
-57.4728 -60.t054 -56.0310 -59.3389 -59.8380 -61.1599 -61.9840 -62.8130 -62.4600 

-t.4072 2. 8915 -1.3498 6.5142 11~6361 8.38 26 9.7817 14.2386 -1.9128 
0.0068 o.co61 0.0121 0.0094 0.0068 0.0168 0.0095 o. 0087 o. 1501 

'HE4 FE 54 FE 55 co 55 co 56 co 57 NI 57 NI 58 cu 60 cu 61 GE 66 
-56.2455 -57.4 72 8 -54.0140 -56.0310 -59.3389 -56.1040 -58.3460 -61.9840 -60.7400 

-29.4982 -19.056.8 -16.6963 -8.8622 -'-21.48 34 -12.0788 -6.5599 
0.0145 o. 0455 MASS o.0095 0.0127 'MASS 0.0163 0.0096 o. 022 0 MASS 

HE6 FE 52 FE 53 co 53 co 54 cc 55 'NI 55 NI 56 cu 58 cu 59 GE 64 
-48.3280 .-so. 6980 UNKNOWN -47.9940 -54.0140 UNKNOWN -53.9180 ;... 51. 6590 -56.3590 UNKNOWN 

-23.6144 -11.5622 -16.3294 -4.9350 -1.8937 -5.3711 -15.8606 1.7508 -15.3884 ,.., 
0.0079 a. oo61 o. 0453 o. 0069 0.0061 0.0121 0.0095 o. 0065 o. 0304 

LI6 MN 52 MN 53 FE 53 FE 54 FE 55 co 55 co 56 Nl 58 NI 59 GA 64 
-50.7020 -54.6e2a -50.6980 -56.2455 -57.4728 -54.0140 -56.0310 - 61.1599 -58.9280 

"' 
't 

\ I \ I .. 



) il .. I J -i ~' 

~ 

2a NI 60 MASS EXCESS -64.4707 +/- o.oo46 MEV 
*******4*** 
-------------------------------------------------------------------------------------------------------------------
IN COM INC: GAMMA N p D T HE3 HE4 Ll6 ll7 C12 

-------------------------------------------------------------------------------------------------------------------
OUTGOING 

?.a207 4. a023 11.4782 16.0624 12.6776 3.9544 13.3237 1 7.29a6 3.1493 
o. 0076 o. 0084 O. OllO 0.0067 0.0076 0.0065 0.0076 o. 0111 1.0000 

GAMMA Nl 60 Nl 61 c u 61 cu 62 cu 63 ZN 63 ZN 64 GA 66 GA 67 SE 72 
-64.2200 -6le9a40 -62.8130 -65.5a31 -62.2170 -66.0003 -63.7060 -66.862 0 -67.6200 

-11.3a22 -6• 9071 2. 577a 5.220a 3.5122 -7.9004 4. 2043 6. 0712 -9.0521 
0.0060 o. 0092 o.ooa4 0.0110 0.0138 0.0076 0.0167 0.0076 0.3000 

N Nl 59 NI 60 c u 60 cu 61 cu 62 ZN 62 ZN 6'3 GA 65 GA 66 SE 71 
-61.1599 -sa. 3460 -61.9840 -62.al30 -61.12 30 -62.2170 -62.6580 -63.7060· -63.4900 

-9.5270 -2.0370 5.5962 9.9383 5.9847 -3.7518 a. 2457 12.02a6 -3.8667 
o.oos8 o.co64 o. 0076 0.0068 0.0110 0.0067 0.0069 0.0076 o. 0101 

p co 59 co 60 Nl 60 NI 61 NI 62 cu 62 cu 63 ZN 65 ZN 66 AS 71 
-62.2327 -61.6513 -64.2200 -66.74aO -62.al30 -65.5831 -65.9170 -68.8810 -67.8930 

-17.7686 -7.3025 -9.15 77 1. 56 33 -0.6913 -12.3689 2.4821 3.2177 -13.2a46 
0.0076 0.0058 o. 0060 0.0076 0.0084 0.0110 0.0066 o. 0069 0.0304 

0 co 58 co 59 NI 59 NI 60 NI 61 cu 61 cu 62 ZN 64 ZN 65 AS 70 
-59.8380 -62.2327 -61.1599 -64.2200 -61.98 40 -62.8130 -66.0003 -65.9170 -64.3220 I 

1-' 
!\) 
VI 

I 

-20.0817 -11.5112 -11.9037 -5.1248 -6.1433 -15.0119 -3.1152 1.4870 -16.2206 
0.0065 0.0076 o. 0068 0.0060 0.0092 0.0084 0.0076 0.0066 o. 3000 

T co 57 co 58 Nl 58 NI 59 NI 60 cu 60 cu 61 ZN 63 ZN 64 AS 69 
,-59. 3389 -59.8380 -60. 22 80 -61.1599 -58.3460 -61.9840 -62.2170 -66.0003 -63.2000 

-19.2265 -9.1841 -12.2750 . -4.0334 -2.8008 -12.7573 0. 2695 0.9329 -12.3013 
0.0062 o. (06 7 o. 0076 ·a. oo58 0.0064 0.0076 0.006a o. 006 7 0.0062 

HE3 FE 57 FE 58 co 58 co 59 cc 60 Nl 60 N I 61 cu 63 cu 64 GE 69 
-60.1755 -62.1465 -59.8380 -62.2327 -61.6513 -64.2200 -65.5a31 -65.4276. -67.1007 

-6.2900 1.3515 -0.2676 6.0785 10.2872 9.1958 10.0060 13.5950 -o. 3254 
0.0061 o. 0062 o. 0065 0.0076 0.0059 0.0060 o.o111 0.,0068 1.0000 

HE4 FE 56 FE 57 co 57 . co 58 co 59 Nl 59 NI 60 cu 62 cu 63 GE 68 
-60.6054 -60.1755 -59.33 89 -59.8380. -62.2327 -61.1599 -62.8130 -65~5831 -66.5 700 

-25.8234 -16.5247 -20. 7659 -12.9020 -7.7800 -11.0336 -19.4161 -9.6345 -5.1776 -21.3289 
0.0076 O.C07C o. 0126 o. 0101 0.0076 0.0171 0.0079 0.0101 0.0093 0.1501 

HE6 FE 54 FE 55 co 55 co 56 co 57 Nl 57 N I 58 cu 60 c u 61 GE 66 
-56.2455 -57.4728 -54. 0140 -56.0310 -59.33a9 -56.1040 -60.2280 -5a.3460 -61.984.0 -60.7400 

-23.0071 -12.7829 -13. 7973 -4.8178 -3.4337 -4.2889/ -16.2964 Oo56a2 -'-14.8531 
!\) 
co 

0.0069 o.oo5a o. 005a 0.0062 0.0063 0.0066 0.0076 o. 007.7 o. 0076 21 
f-'· 

· LI6 MN 54 MN 55 FE 55 FE 56 FE 57 co 57 co 58 NI 60 NI 61 GA 66 
0\ 

-55. 5520 -57. 704a -57.472a -60.6054. -60.1755 -59.33 89 -59.8380 -64.2200 -63.7060 0 









47 A G 109 .............. MASS EXCESS -88.7174 +/- 0.0048 MEV 

---· ----------------------------------------------!--.------·-----·------------------------------------------------
INCOM IN!: GAMMA N p 0 T HE3 HE4 ll6 LI7 .C12 
---------------------------------------------~..;,..------:-~----.-.·--..;..;-~----------.~.:..--· ---~-------------_ ..... ___________ _ 
OUT GO lNG 

GAMMA AG 109 

-9. 1818 
o.oo93 

N AG 108 
·- 87.6070 

-6 •. 4824 
0.0093 

P PO 108 

D 

T 

HE3 

HE4 

HE6 

li6 

~89. 5240 

-13.4854 
0.0064 

PO 107 
-88.3679 

-13.7603 
0.0077 

PO 106 
-89.9070 

. -17.2817 
0.0120 

RH 106 
-86.3670 

-3.2761 
0.0129 

RH 105 
-87.8660 

-18.3012 
0.0077 

RH 103 · 
-88.0144 

-15.5318 
0.0196 

RU 103 
-87. ?740. 

t:. e24 c 
o. 0085 

AG 110 
-87.4700 

AG 109 

- o. 3329 
o.co69 

PO 109 
-87.6020 

-4.2579 
0.0093 

PO 108 
-89.5240 

-7.2280 
O.C064 

PO 107 
-88.367CJ 

-e. 7193 
o. C403 

RH 107 
-86.8580 

3.2.963 
0.0120 

RH 106 
-at:.3670 

-ll.2992 
c. 0087 

RH 104 
-86.9450 

-6.6445 
o. 0069 

RU 104 
-88.0899 

B. 9140 
0.0059 

CD 110 
~90.3424 

-0.9508 
o. 0093 

CD 109 
-88.5490 

AG. 109 

-6.9573 
o. 0093 

AG 108 , 
-87.6010 . 

-7.975'6· 
0.0064 

AG 107 
-88.4028 

-7.9918' 
0.0064 

PO HH 
-88.3679 

6.0538 
o.·oo77 

PO 106 
~89. 9070 

-9. 6156 
Oe.0127 

PO 104 
-89.4110 

-8.·5718 
o •. oo78 

.RH 104 
-86.9450 

i3.6649 
0.0060 

CD 111 
-89.2464 

6.6895 
.0.0059 

· . to 11 o 
-90.3424 

4.5995 
0.0085 

AG 110 
-87.4700 

AG 109 

-2.n44 .· 
. 0.0093. 
AG 108 •· .. ·. 

-87.6070 

-0.9888 
0;,0093 

PO 108 
-.89.5240 

10;,3617 
. 0.0065 
PO 107 

-88.3679 

-4. 7487· 
o.-ol35 

. · PO 105 
-88.4310. 

'-1. 8039 
.. 0.0130 

RH 105 
..:87.8660 

16·.8072 
·. 0 .• 0057 
co ·112 

-90.5746 

7.4075 
'. 0~0060 
CD 111 

-89.2464 

7.1396 
0~0120 

AG 1'1 i 
-88.1960 

Oe5666 
o.oo8s 

AG 110 
-87.4700 

AG.i09 

-i.o0968 
0.00.69 

PO 109 
'-87.6020 

13.3318 
0·.0093 

Po io8 
-89.5240 

-1.4586· 
·0.0087 
PO 106 

-:-89.907(> 

-1.4888 
0.0121 

RH 106. 
-86.3670 

14.1979 
0.010.2 

IN 112 
-87.9840 

··. 6.3D 25 
. 0,;2001 
lN 111 

.;,.88.1600 

8.1714 
0.0060 

CD 111 
. -89.2464 

3.4204 
o.oo 59 

co 110 
-90.3424 

3.0464 
o .. o093 

'IN 113. 
'-89.3390 

-6.3801 
0.0102 

IN 112 
-87.9840 

-3.0070 
,0.0057 

CD 112 
-'-90.5746 

-10.1822 
0.0060 

CD 111 
-89.2464 

-o.1870 -10.;9002 
;0.0093.. 0.0060 

CD 109 CD 110 
-88.5490 -90.342'4 

-13.7540 
'' 0.0()85 

AG 109 . AG llO' 
-87.4700 

11.3962 
. 0.0093 
AG 108 AG 109 

-87.6070 

-4.4413 
0.0110. 

IIG 106 
-86.9430 

2.03 25 
0.0078 

PO 106 
-89.9070 

-15.4880 
·0.0075 .. 

AG 107 
-88.4028 

-12.0131 
0.0065 

PO 107 
.:..aa.3679 

15.4020 
0.0086 

SN 115 
-90.0310 

7.8646 
. 0.0094 
SN 114 

-90.5650 

6.6670 
O •. OOCJ4 

IN 114 
-88.5850 

1.5741 
... 0.0094 

···IN 113 
-89.3390 

.. -1. 5949 
. 0.0103 

. IN 112 
-87.9840 

1.0143 
0.0058 

co 112 
-90.5746 

12.1927 
0.0061 

co 111 
-89.2464 

-3.6182 
0.0102 

CO 10CJ 
-88.5490 

AG 109 

17.7126 
0.0066 

· SN 116 
-'91.5227 

8.1495 
0.0086 

SN 115 
-90. o31 o 

8.442 9 
0.0094 

IN 'us 
-89.542 0 

1.6390 
o.o094 

IN 114. 
-88.5850 

().5790 
o •. oo94 

IN 113 
- 89.3390 

0~2999 
o. 006 0 

co 113 
-89.0413 

14.3398 
o. 005 8 

co 112 
-90.5746 

-1.0659 
o. 0072 

co 110 
-90.3424 

-0.4285 
0.0086 

AG 110 
-87.4700 

-2.7674 
o. 0702 
I 121 

-as. 9500 

.;.;12.7888 
1.0000 
I 120 

-84. 0000 

-6.6064 
o. 0139 

TE 120 
-89.4000 

-14.6643 
0~ 0206 

TE 119 
-87.1890 

-16.0073 
1.0000 

TE 118 
-87• 6600 

-15.6927 
0.0085 

SB 118 
-87.9560 

-2.5701 
0 •. 0304 

SB 117 
-88.5720 

-19.3146 
o. 0219 

SB 115 
-87.0010 

-12.7.748 
o. 008.6 

SN 115 
-90.0310 

I 
f-' 

)S 
I 



-!=' co 
48 CD 106 MASS EXCESS -87.1281 +I- . 0.0039 MEV 

0 
•********** p, 

--------~------------------~------~-------------~--------~--------------------------------------------~------------ f--' 

IN COM INC GAMMA N p 0 T HE3 HE4 ll6 ll7 Cl2 
0 
<J\ 

-----------~-------~------------------~---------~------~----------------------~------------------------------------
OUT GO INC 

7. 9293 3. 6609. 10.7378 14.3518 11.6252 
o. 0072 0.15 01 0.0502 0.0136 MASS MASS MASS o. 0432 MASS 

GAMMA CD 106 CD 107 IN 107. IN 108 IN 109 SN 109 SN 110 SB 112 SB 113 XE 118 
-86.9860 -83.5900 -84.1300 -86.5300 UNKNOWN UNKNOWN UNKNOWN -83.8460 UNKNOWN 

-10.8695 -7.2806 1.4364 4.4804 
1.4100 0.3000 o.l5o1 0.0502 MASS MASS MASS MASS MASS 

N CD 105 CD 106 IN 106 IN 107 IN 108 SN 108 SN 109 SB 111 SB 112 XE 117 
-84.3300 • -eo. 63 oo -83.5000 -84.7300 UNKNOWN UNKNOWN UNKNOWN UNKNOWN UNKNOWN 

-7.2871 0.5974 5:07048 9.7810 5.2442 -5.4623 5. 3.113 CJ.1342 
1.0000 c. 0098 0~0072 0.0057 0.0502 0.0136 o. 2000 0.0099 MASS 

p AG. 105 .. AG 106 CD 106 CD 107 CD 108 IN 10 8 IN 109. SN 111 SN 112 I 117 
.;. 87.1300 - 86.9430 -86.9860 -89.2481 -8.4. 7300 -86.5300 -85.6400 -88.6440 UNKNOWN 

-15.1230 -5.0626 -8.6450 1.6719 -1.8327 -13.1093 0.2 833 
0.0155 1.0000 1. 41 00 0.0072 0.15.01. ._ 0.0502 MASS 0.2000 MASS 

D AG 104 AG 105 CD 105 CD 106 CD 107 IN 107 iN • 108 SN 110 Sill 111 I 116 
-85.1410 -87.1300 -84.3300 -86.9860 -83. 5J 00 -84.7300 UNKNOWN -85.6400 UNKNOWN I 

f--' 

lB 
I 

-11. 2o8o ....: 8.8656 -1 o. 8.491 -4;.6121 -6.5167 -16.1533 
0.1001 0.0155 1.0000 1.4100 0.3000 0.1501 MASS MASS MASS 

T AG 103 AG 104 CiJ 104 co 105 CD 106 IN 106 IN 107 SN 109 SN 110 I 115 
-84.8700 -85.1410 - 83~. 9400 -84.3300 -80.6300 -83.5000 UNKNOWN UNKNOWN UNKNOWN 

-14.5994 -4.5770 · -9w6294 -1.7935 -0.·1665 . -12.6487 -1.4410 -o. 7401 -19.5594 
o. 0204 c. 0117 o. 0155 1 .• 0000 0.0098 0.007 2 0.0136 0.0402 o. 7000 

HE3 PO 103 PO 104 AG 104 AG 105 AG -106 . co 106 co 107 IN 109 IN 110 TE 115 
-87.4600 -89;, 4110 -85.1410 -87.1300 -86.9430 -86.9860 -86.5300 -86.412 0 -82.5000 

-1.6298 5. S786 2 •. 6061 8.7241 12~5271 9. 70 85 9.2656 11.8844 
0.0107 . o. 0204 0.1001 0.0155 1.0000 1•4100 0.0502 . o. 0136 MASS 

HE4 PO 102 PO 103 AG 103 AG 104 AG 105 co .. 105 co 106 IN 108 IN 109 TE 114 
-87.9230 - 87.460C -84.8700 -85.1.410 -87.1300 -84.3300 -84.73.00 -86.5300 UNKNOWN 

-19.7463 -11.250<) -8.9704 -4.9064 :-18.3616 -10.0079 -6.3190 
1.0000 . o. 023 7 MASS 1.0000 0.1002 MASS 1.0000 0 •. 3001 0.1501 MASS 

HE6 PO 100 PO 101 AG 101 AG 102 AG 103 co 10 3 co 104 IN 106 IN 107 TE 112 
-84.9800 -85.4040 UNKNOWN -82;.6200 -84.8700 UNKNOWN -83.9400 -80.6300. -83.5000 UNKNOWN 

-15.6375 -5.7521 .-8. 5235 .io•1576 1.1'l34 -1.4152 -13.6508 0.6768 C> 
0.0214 c. 0185 o. 0234 o. 0108 0.0204 0.1J 01 0.0155 0.0073 MASS 

LI6. RH 100 RH 101 PO 101 PO 102 PO 103 AG 10 3 AG 104 co·1o6 CD 107 SB 112 
-85.5790 -87.3930 -85.4040 -87.9230 -87.4600 -84.870,0 -85.1.410 -86.9860 UNKNOWN 

if-



• 
48 CD 108 MASS EXCESS .,.89.2481 +I- 0.0042 ~lEV 

••••••••••• ------------------------------------------------------------------------------------------------------------------- • 
IN COM INC: GAMMA N p D T HE3 HE4 Li6 ll7' C12 _________________________ ..,.;. __________________ ,;_ _____ . ____________ . _____________ . _____________________ ._ _______________ 
OUT GO lNG 

7.3723 4. 57 09 10.2998 13.8618 11.32 32 1.8207 9.1303 12.6602 
0•0090 o. 0137 0.0402 0.2000 0.2JOO 0.0099 0.2000 o. 0214 MASS 

GAMMA CD 108 CD 109 IN 109 IN 110 IN 111 SN 111 SN 112 SB 114 SB · 115 XE 120 
-sa. 5490 -86.5300 -86.4120 -88.1600 -85.6400 -88.6440 -84.2900 -87.0010 UNKNOWN 

-10.3335 -5.3006 2.3464 4.0424 -9.2548 0.6149 1. 877 8 
0.0073 o. 0502 0.0137 0.0402 MASS 0.2000 0.0432 0.2000 MASS 

N CD 107 CD 108 IN 108 IN 109 IN 110 SN 110 SN 111 SB 113 SB 114 XE 119 
- e6.9B60 -84.7300 -86.5300 -86.4120 UNKNOWN -85.6400 -83.8460 -84.2900 UNKNOWN 

-8.1343 -0.8586 5.1478 8.7553 4.8062 -5.9523 5.8673 8.9352 
0.0059 0.0090 0.0090 0.0055 0.0402 0.2000 0.0175. c.0091 MASS 

p AG 107 AG lOB CD 108 CD 109 CD 110 IN 110. IN 111 SN 113 SN 114 I 119 
-88.4028 -87.6070 -88.5490 -90 .. 3424 -86.4120 -88.1600 -88.3160 -90.5650 UNKNOWN 

-15.4410 - 5. S098 -8.1090 1.1149 -o .92 21 -13.547~ 0.34134 0.8393 -21.6840 
0.0099 o. 0059 o. 0073 0.0090 0.0137 0.040 2 0.0100 0.0175 1.1000 

D AG 106 AG 107 co 107 co 108 co 109 IN 109 IN 110 SN 112 SN 113 I 118 
-86.9430 -88.4028 - e6. 9860 -88.5490 -86.5300 -86.4120 -88.6440 -88.3160 -so. 7000 I 

f-' 

~ 
I 

-17.0680 -9.1836 -9.7810 -4.0761 -4.5367 -15.2433 -4.4696 -0.6467 
1.0000 o. 0099 o. 0057 0.0073 0.0502 0.0137 0.2000 0.0100 MASS 

T AG 105 AG 106 co 106 CD 107 co 108 IN 10 8 IN 109 SN 111 SN ll2 I 117 
-87.1300 -86.9430 -87.12 81 -86.9860 -84.7300 -86.5300 -85.6400 - f:l 8.6440 UNKNOWN 

-15.7484 -6.2010 -9.94 74 -2.6407 -1.6225 -13.2057 -1.9310 -1.2881 -19.1094 
0.0127 0.0013 o. 0099 0.0059 0.0090 0.0090 0.2000 0.0100 o. 0601 

HE3 PO 105 PO 106 AG 106 AG 107 AG 108 CD 108 CD 109 IN 111 IN 112 TE 117 
-88.4310 -8<;.9070 -86.94 30 -88.4028 -87.6070 -88.5490 -88.1600 -87.9840 -85.0700 

-2.2618 4.8296 2. 7461 8.4061 11.6799 10 o2445 8.8276 11.3945 -6.2628 
0.0118 0.0127 1.0000 0.0099 o.oo6o 0.0073 0.0402 0.2000 o.u 01 

HE4 PO 104 PO 105 AG 105 AG 106 AG 107 CD 107 co 108 IN 110 IN 111 TE 116 
-89.4110 -88.4310 -87.13 00 -86.9430 -88.4028 -86.9860 -86.4120, -88.1600 -85.4100 

-18.9233 -11.3149 -14.6873 -8.5694 -4.7663 -7.58 50 -17.2934 -8.0279 -5.4090 
0.0116 o.c2oa 0.1002 o. 0161 1.0000 1.4100 0.0070 0.0503 Oe0143 MASS 

HE6 PO 102 PO 103 AG 103 AG 104 AG 105 co 105 CD 106 IN 108 IN 109 TE 114 
-87.9230 -87.4600 -84.8700 -85.1410 -87.1300 -84.33 00 -87.1281 -84.7300 -86.5300 UNKNOWN 

.,.-
-1.2752 

CD 
-16.5~25 -7.2507 -a. 5875 -0.7896 0.0444 -13.9688 0.1198 -19.0465 

0 
0.0091 o.co63 o. 02 05 o. 0118 0.0128 1.0000 0.0100 0.0092 0.2 000 "' 

LI6 RH 102 RH 103 . PO 103 PO 104 PO 105 AG 105 AG 106 CD 108 co 109 SB 114 f-' 
0 

-86.7740 -88.0144 -87.4600 -89.4"!10 -88.4310 -87.1300 -86.9430 -88.5490 -84.2900 CD 

,: 



..,.. 
48 co 110 MASS EXCESS -90.3424 +/- 0.0035 MEV (X) 

*********** 2 
-------------------------------------------------------------------------------------------------------------------
INCOMING GAMMA N p 0 T HE3 HE4. LI7 

I-' 
LI6 C12 I-' 

0 

--------------------------------------~-~--------------------------------------------------------------------------
OUT C:O IN G 

6.<;754 5.1066 1 o. 7775 13.9466 12.9049 2.6474 10.7160 13.1369 
0.; 0050 o. 2000 0.0097 0.0087 0.0174 0.0087 0.0501 0.,0302 MASS 

Gl!MMA CD 110 co 111 IN 111 IN 112 IN 113 SN 113 SN 114 SB, 116 SB 117. XE 122 
-89.2464 -88.1600 -87.9840 -89.3390 -88.3160 -90.5650 -86.9700 -88.5720 UNKNOkN 

-9.8648 -4. 7128 2.8821 4.5201 5.1615 -7.6731 2.6756 3.463 5 -16.2538 
0.0087 o. 0402 0.2000 0.0097 0.0097 0.0174 0.0213 0.0501 0.1201 

N co 109 ' CD 110 IN 110 IN 111 IN 112 SN 112 SN 113 SB 115 SB 116 XE 121 
-a a. 5490 -86.4120 -88.1600 -87.9840 -88.6440 -88.3160 -87.0010 -86.9700 -82.1600 

-a. 9140 -2.0899 4. 7509 7.8932 5.2840 -5.8676 6.4880 8.7986 -11.6814 
0.0059 0.0078 0.0050 0.0046 0.009·7 0.0087 0.0079 0.0057 0.0701 

p AG 109 AG 110 CD 110 CD 111 co 112 IN 112 IN 113 SN 115 SN 116 I 121 
-88.7174 -87.4700 -89.2464 -90.5746 -87.9940 -89.3390 -90.0310 -91.5227 -85.9500 

-15.8713 -6.6895 -7.6403 0. 7180 -o.3870 -13.0696 1.1751 1.4600 -19.4783 
0.0087 0.0059 o. 0087 0.0050 Oo2000 0.0097 o.ooaa 0.0079 1.oooo 

0 AG lOB AG 1C9 co 109 CD 110 co 111 IN 111 IN 112 SN 114 SN 115 I 120 
-87.6070 -88.7174 -88.5490 -89.2464 -88.1&00 -87.9840 -90.5650 -90.0310 -84.0000 I 

I-' 
\0 ..,.. 

I 

-16.8895 -11.6139 -a. 7553 -3.6074 -3.9490 -14.7076 -2.8879 0.1800 
0.0055 0.0087 o. 005 5 0.0087 0.0402 o. 2000 0.0174 0.0088 MASS 

T AG 107 AG 108 crf lOB CD 109 co 110 IN 110 IN 111 SN 113 SN 114 I 119 
-88.4028 -87.6070 -89.2481 -88.'5490 -86.4120 -88 .• 1600 -88.3160 -90.5650 UNKNOWN 

-16.9058 -7.6783 -1 o. 3777 -3.4204 -2.8538 -13.6026 -1.8463 -1.7814 -18.0847 
0·.005 5 O. C087 o. 0087 0.0059 0.0078 0.0050 o.ooe8 0.0088 o. 0203 

HE3 PO 107 PO 108 AG 108 AG 109 AG 110 co 110 co 111 IN 113 IN 114 TE 119 
-8Bo367CJ -8<;.5240 -87.6070 -ea. 7174 -87.4700 -89.2464 -89.3390 -a e. 5850 -87.1890 

-2.8601 3.6722 2. 9246 7. 9758 10.9002 10.7132 9.3053 11.4792 -5.1071 
0.0070 0.0056 o. 0055 0.0087 Oo0060 0.0087 0.0097 0.0088 1.0000 

HE4 PO 106 PO 107 AG 107 AG 108 AG 109 CD 109 CD 110 IN 112 IN 113 TE 118 
-89.9070 -88.367CJ -88.4028 -87.6070 -88.7174 -88.5490 -87.9840 - 89.33CJO -87.6600 

-18.5296 -11.4382 -13.5216 -7.8617 -4.5878 -6.0233 -16.2677 -7.4402 -4.8733 -22 •. '06 
0.0122 0.0131 1. 0000 o. 0105 0.0068 o.oo 80 0.0068 0.0404 0 .. 2001 Oollvl 

HE6 PO 104 PO 105 AG 105 AG 106 AG 107 CD 107 co 108 IN 110 IN 111 TE 116 
- 8CJ.4110 -88.4310 -87.1300 -86.9430 -88.4028 -86.CJ860 -89.2481 -86.4120 -88.1600 -85 •. 4100 

-17.4858 -8.4934 -8.7108 -1.3879 -1.1129 -1.0967 -14.3990 -0.2711 -17.4608 • 0.0070 0.0125 0.0125 0.0070 0.0057 0.0056 0.0088 0.0053 o. 0501 
LI6 RH 104 RH 105 PO 105 PO 106 PO 107 AG 107 AG lOB co 110 CD 111 SR 116 

-86.9450 -87.8660 -88.4310 -8CJ.9070 -88.3679 -88.4028 -87.6070 -89.2464 -86. 9700 

#· 
<:.: 



' ' 

)· 

48 co 111 MASS EXCESS -89.2464 +/- 0.0036 MEV 
••••••••••• ~ --------------------------------------------------------·------------·-------------------------------------------- ,, 
INCOMING GAMMA N p 0 T HB HE4 ll6 LI7 C12 

-------------------------------------------------------------------------------------------------------------------
OUTGOING 

<;.3996 6. OZ66 13.2285 14.2886 16.2499 3.2094 13.4140 13.6169 -4.2364 
0.0047 0.0097 o.ooaa o.ooaa o.ooaa 0.007.9 0.0302 0.0079 1. 0100 

GAMMA co 111 CD 112 IN 112 IN 113 IN 114 SN 114 SN 115 SB 117 SB 118 XE 123 
-90.5746 -a7.9a4o -a9.3390 -aa.5850 -90.5650 -90.0310 -aa.5720 -87.9560 -85.0100 

-6.9754 -1.8688 3.8021 6.9711 5. 9295 -4.3281 3.7406 6.161.5 
0.0050 o. 2000 0.0097 0.0088 0.0174 o.ooaa 0.0501 0.0302 MASS 

N co 110 co 111 IN 111 IN 112 IN 113 SN 113 SN 114 se 116 SB 117 XE 122 
-90.3424 -aa.1600 -87.9a4o -89.3390. -88.316.0 -90.5650 -86.9700 -ae.s7io UNKNOWN 

-9.0654 -0.2679 7.1751 7.4559 7. 7350 -5.5256 9.0757 8.7643 -1 o. 3844 
0.0079 o. 0116 0.0047 o.ooso o.ooaa o.ooaa 0.0058 0.0049 o. 0402 

p AG 110 AG 111 co 111 co 112 co 113 IN 113 IN 114 SN 116 SN 117 I 122 
-87.4700 -88.1960 -90.5746 -89 .• 0413 -89.3390 -aa.5850 -91.5227 -<;0.3924 -86.1510 

-13.6649 -6. 8409 -4.7509 3.1422 0.5330 -10.61a6· 1.7371 4.0477 -16.4323 
0.0060 0.0079 o. 0050 0.0047 0.0097 o.ooaa 0.0079 o.oos8 o. 07,01 

0 AG 109 AG 110 co 110 co 111 CD 112 IN 112 IN 113 SN 115 SN 116 I 121 
-ea. 7174 -a7.4700 -90.3424 -90.5746 -87 .9a4o -89.3390 -90.0310 -91.5227 -85.9500 I 

1-' 
\0 
\..n 

I 

-16.5893 -7.4075 -a. 35 84 -o. 7180 -1.1050 -13 .• 7876 6.4571 o. 742 0 -20.1963 
o.ooaa 0.0060 o. 0088 0.0050 0.2000 0.0097 o.ooaa ·o.ooao 1.0000 

T AG 108 . AG 109 co 109 co 110 CD 111 IN 111 IN· 112 SN 114 SN 115 I 12.0 
-87.6070 -88.7174 -88.5490 -90.3424 -88.1600 -87.9840 -90.5650 -90.0310 -84.0000 

-14.6537 -a. 5043 -a.l713 -3.5718 -1.0318 -11.1784 -1.5043 0.2716 -14.1777 
o.oo8a 0.()062 o. 0060 0.0079 0.0116 0.0047 o.ooa8 0.0088 o. 0135 

HE3 PO 108 PO 109 AG 109 AG 110 AG 111 co 111 co 112 IN 114 IN 115 TE 120 
-89.5240 -87.6020 -88.717) -87.4700 -88.1960 -90.5746 -88.5850 -89.5420 -8<}.4000 

- 3;. 3032 5.9243 3. 2248 10.1a22 10.7488 13.60 26 11.7563 11.a212 -4.4821 
0.0056 o.ooaa o. 0088 o. 0060 0.0079 o.oo 50 o.ooa8 0.0088 o. 0203 

HE4 PO 107 PO 108 AG 10.8 AG 109 AG 110 co 110 co 111 IN 113 IN 114 TE 119 
-88.3679 -89.5240 -87.6070 -ea. 7174 -87.4700 -90.3424 -89.3390 -a a. 5850 -87.1890 

-18.4136 -a. 8662 -12.6126 -5.3059 -4.2876 -2.66 52 -15.8708 -4.5962 -3.9533 -21.7746 
0.0132 o. ooa1 o. 0105 0.0068 0.0096 0.0068 0.00<}6 0.2001 o. 0105 o. 0602 

HE6 PO 105 PO 106 AG 106 AG 107 AG 108. CD 108 co 109 IN 111 IN 112 TE 117 
-88.4310 -89.9070 -86.9430 -88.4028 -87.6070 . -89.2481 -88.5490 - 88.1~00 -87.9840 -85.0700 

+ 
-15.4688 -a. 8964 -6.1388 -1.8310 1.139 2 -0.7965 ~12.1926 2.1471 -14.7628 

CXl 

0.0126 o. 0116 o. 0071 0.0057 o.oo8a o.008a 0.0061 o. 0049 o. 0302 
(') 

>=" 
Ll6 RH 105 RH 106 PO 106 ' PO 107 PO lOa AG 10 a AG 109 CD 111 co 112 SB 117 1-' 

-a7 .a660 -86.3670 :-89. 9070 -88.3679 -89.5240 -a7.6070 -88.7174 -·90.5746 -88.5720 
1-' 
1-' 



-!='" 
48 co 112 MASS EXCESS -90.5746 +/- 0.0030 MEV co 

••••••••••• 0 
p, 

----------------------------~-----------------------'-'-'--------------:.-------~-------------------------------.-:-------
IN COM lNG GAMMA N 

I-' p 0 T HE3 HE4 ll6 ll7 C12 I-' 
1\) 

-------------------------------------------------------------------------------------------------------------------
OUTGO lNG 

6. 53 81 6.0534 11.1463 13.9173 14.38 77 3.3729 11.4698 13.8157 -3.1246 
o. 0045 o. 0085 0.0085 0.0085 0.0076 0.0053 0.0077 0.0203 0.1400 

G~MMA CD 112 CD 113 IN 113 IN 114 IN 115 SN 115 SN 116 SB 118 SB 119 XE 124 
-89.0413 -89.3390 -88.5850 -89.5420 -90.0310 -91.5227 -87~9560 -89.4830 -87.4500 

-9.3996 -3.3730 3.8289 4.8889 6.8503 -6.1903 4.0144 4.2173 -13.6360 
0.0047 o. 0095 o. 0085 0.0085 0.0085 0.0076 0.0302 0.0071 1o 0100 

N co 111 CD 112 IN 112 IN 113 IN 114 SN 114 SN 115 SB 117 SB ll8 XE 123 
-89.2464 -87.9840 -89.3390 -88~5850 -90.5650 -90.0310 - 88·. 5720 -87.9560 -85.0100 

-9.6676 -·3. 2241 4.3136 7.1042 5. 65 28 -5.8968 6.6172 e. 6957 -1 o. 0536 
0.0114 0.0232 0.0045 0.0042 o.oo 85 0.0086 0.0045. o. 005 0 1.0000 

p AG 1ll AG 112 CD 112 co 113 co ll4 IN 114 IN 115 SN 117 S"' 118 I 123 
-·88.1960 - 86.5680 -89.0413 -90.0178 -88.5850 -89.5420 -90.3924 -91.6520 -87.8100 

-16.2405 -7.4431 -7.1751 0.2807 0.5598 -12.7008 1o9006 1.5892 -17.5595 
0.0076 o. 0114 o. 004 7 0.0045 Oe0085 0.0086 0.0054 o. 0045 o. 0401 

0 AG 110 AG 111 CD 111 co 112 CD 113 IN 113 IN 114 SN 116 SN 117 I 122 
-87.4700 -88.1960 -89.2464 -89.0413 -89.3390 -88.5850 -91.5227 -90.3924 -86.1510 I 

I-' 
\0 
0'\ 
I 

-16. 8011 -9.9831 -7.8932 -3.1422 -2.6092 -13.7608 -1.4051 o. 905 5 -19.5745 
0.0057 0.0076 0.0046 Oo0047 0.0095 0.0086 0.0077 0.0054 o. 0701 

T AG 109 AG 110 CD 110 CD 111 CD 112 IN 112 IN 113 SN 115 SN 116 I 121 
-88.7174 -87.4700 -90.3424 -89.2464 -87.98 40 -89.3390 -90.0310 -91.5227 -85.9500 

-17.9039 -9. 0965 -10.7469 -4.1740 '-3.9880 -14.0399 -1.8755 -2.4036 -17.2009 
0.0058 o. 0133 o. 0076 . o. 0114 0.0232 0.0046 0.0086 0.0242 o. 0451 

HE3 Pi:> 109 PO 110 AG 110 AG 111 AG 112 CD 112 co 113 IN 115 IN 116 TE 121 
-87.6020 -88.3380 -87.4700 -88.1960 -86.5680 -89.0.413 -89.5420 -88.1950 -8A. 3050 

-3.4753 2.6741 3. 0070 7.6066 10 .. 1466 11.1184 9.6741 11.4500 -3.5993 
0.0086 o. oo5 a o. 0057· 0.0076 0.0114 0.0047 0.0086 o.ooa6 o. 0133 

HE4 PO 108 PO 109 AG 109 AG 110 AG 111 CD 111 cp 112 IN 114 IN 115 TE 120 
-89.5240 -87.6020 -a a. 1174 -87.4700 -88.1960 -89.2464 -88.5850 -89.5420 -89.4000 

-18.2658 -11.7335 -12.4810 -7.4299 -4.5055 -4.6925 -15.4057 -6.1004 -3.9265 -20.5128 
0.0078 o. 0066 o. 0065 0.0094 0.0069 0.0094 0.0061 0.0104 0.0095 1.0000 

HE6 PO 106 PO 107 AG 107 AG 108 AG 109 CD 109 CD 110 IN 112 IN 113 TE 118 
-89.9070 -88.3679 -88.4028 :..a7.607o -88.1174 -88.5490 -90.3424 -87.9840 -89.3390 ~·· 87. 660C 

-18.2960 -9.7336 -9.0061 -2.0031 -2.1110 -1.0143 -14.7682 -0.7144 16.7070 
0.0115 o. 0401 o. 0054 0.0086 0.0059 0 .oo 58 o.oo11 0.004A 0.0077 

,.., 
\_/ 

LI6 RH 106 RH 107 PO 107. PO 108 PO 109 AG 109 AG llO CD ll2 CD 113 SB 118 
-86.3670 -86.8580 -88.3679 -89.5240 -87.6020 -ea. 1174 -87.4700 -aq.o413 -87.9560 

' 

> 



") 

4'l IN 115 MASS EXCESS -89.5420 +I- o.oo8o MEV 
*********** 
---------------------------------------------~--------------------------------------------~------------------------ :) 
INCOMIN( GAMMA N p D r HE3 HE4 Ll6 ll7 C12 
---------------------------------------------~-------------~-------------------------------------------------------
OUTGOING 

6.7244 9.2697 13.9863 17.0600 13.3453 2. 36 58 12.8514 15.6563 -3.2010 
o. 0253 o. 0091 0.0086 0.0089 0.0106 0.0215 0.0457 o. 01 01 o. 0605 

GAMMA IN 115 IN 116 SN 116 SN 117 SN 118 SB 118 SB 119 TE 121 TE 122 c s 127 
-88.1950 -91.5227 -90.3924 -91.6520 -87.95 60 -89.4830 -88.3050 -c;0.2910 -86.3410 

-9.0284 -0.2934 7.0452 7.7289 5.8899 -7.2327 5.8750 5.5989 -13.2634 
0.0113 o. 0106 o. 0091 0.0086 0.0310 0.0106 0.0153 0.0457 0.4001 

N IN 114 IN 115 SN 115 SN 116 SN 117 SB 117 SB 118 TE' 120 TE 171 c s 126 
-88.5850 -90.0310 -91.5227 -90.3924 -88.5720 -87.9560 -89.4000 -88.3050 -84.3500 

-6.8132 -0.6705 4.4999 7.0440 8.49 28 -2.7542 5.6724 7.6695 -7.6710 
0.0085 o. 012 0 0.0253 0.0128 o. 00 86 0.0089 0.0107 0.0085 o. 0113 

p co 114 CD 115 IN 115 IN 116 IN 117 SN 117 SN 118 SB 120 SB 121 XE' 126 
-90.0178 -88.0890 -88.1950 -88.9250 -90.39 24 -91.6520 -88.4150 -8'l.5932 -89.1540 

-13.6366 -4.5887 -6.8039 0.4670 3. 7761 -9.8608 0.8935 0.6444 -15.6979 
0.0087 c. 0085 0.0113 0.0253 0.0091 0.0086 0.0216 o. 0107 1.0000 

D CDr 113 CD 114 IN 114 IN 115 IN 116 SN 116 SN 117 SB 119 SB 120 XE 125 
-89.0413 -90.0178 -ea. 5850 -88.1<)50 -91.5227 -90.3924 -89.4830 -88.4150 -86.9800 I 

1\) 
0 
I-' 
I 

-13.9173 -7.3792 -7.8640 -2.7710 0.4704 -10.5445 -2.4475 -0.1016 -17.0419 
0.0085 o.coa1 o. 0113 o. 0113 0.0106 0.0091 0.0107 o. 0216 0.1402 

T CD 112 CD 113 IN 113 IN 114 IN 115 SN 115 SN 116 SB 118 SB 119 X F. 124 
-90.5746 -89.0413 -8'>.3390 -88.5850 -90.0310 -91.5227 -87.9560 -89.4830 -87.45 00 

-17.9053 -9.360'> -8.1430 -1.31% -1.4344 -13.8536 1.2671 0.4956 -17.1433 
0.0244 o. 0408 o. 0087 0.0085 0.0120 . 0.0253 0.0089 0.0087 o. 0310 

HE3 AG 112 AG 113 CD 113 CD 114 co 115 IN 115 IN 116 SN 118 SN 119 I 124 
-86.5680 -87.0410 -89.0413 -90.0178 -88.0890 -88.1950 -91.6520 -90.0616 -87.3300 

-3.7707 2.6727 5. 8968 10.2105 13.0.010 u.5496 12.5141 14.5926 -4.1567 
0.0136 o. 0244 o. 0086 0.0087 0.0085 0.0113 0.0087 0.0089 1.0000 

I-:E4 AG 111 AG 112 CD 112 co 113 CD 114 IN 114 IN 115 SN 117 SN 118 I 123 
-88.1960 -86.5680 -90.5746 -89.0413 -90.0178 -88.5850 -90.3924 -91.6520 -87.8100 

-18.4228 -11.5988 -9. 5088 -4.7579 -1.6156 -4.2249 -15.3764 -3.0208 -o. 1102 -21.1902 
0.0102 o. 0114 o. 0096 0.0096 0.·0094 0.0127 0.0120 0.0114 0.0100 o. 0706 

HE6 AG 109 AG 110 CD 110 co 111 CD 112 IN 112 IN 113 SN 115 SN 116 I 121 
-88.7174 -87.4700 -'lo. 3424 -89.2464 -90.5746 -87.9840 -89.3390 -90.0310 -•n. 5227 -85.9500 

.j:o" 

-16.0284 -7.2210 -a. 8714 -2.2985 -2.1124 1.8755 -12.1643 -0.5281 -15.3254 \0 

0.0095 0.0153 o. 0107 0.0136 0.0244 0.0086 o.oo88 0.0253 o. 0457 H 
t:l 

L I6 PO 109 PO 110 AG 110 AG 111 AG 112 co 112 co 113 IN 115 IN 116 TE 121 I-' 

-87.6020 -88.3380 -87.4700 -88.1960 -86.5680 -90.5746 -89.0413 -88.1950 -88.3050 I-' 
\Jl 



\Jl 

50 SN 112 MASS ElCESS -88.64.40 +1- 0.0090 MEV 
0 

{)) ••••••••••• i:l 

-------------------------------------------------------------------------------------------------~---------------- f-' 

INCOMIN( GAMMA N p 0 T HE3 HE4 ll6 ll7 C12 f-' 
1\) 

-------------------------------------------------------------------------------------------------------------------
OUT GO lNG 

7.7434 2.4910 8.7a19 13.3070 a. 1a 73 -o.ao92 6.1444 
o. oi 92 o. 0439 0.2002 o.022a o. 7001 0.1104 1.1000 MASS MASS 

G,I\MMA SN 112 SN 113 sa 113 SB 114 SB 115 TE 115 TE 116 ·I 118 I 119 BA 124 
-88.3160 -83.8460 -84.2900 -a7.0010 -82.5JOO -a5.4100 -80.7000 UNKNOWN UNKNOWN 

-11.0754 0.2665 2.5245 -11.7907 -1.1081 
0.2002 MASS 0.0439 0.200 2 MASS o. 7001 MASS 1.1000 MASS 

N SN 111 SN 112 SB 112 SB 113 SB 114 TE 114 TE 115 I 117 I 118 BA 123 
-85.6400 UNKNOWN -83.a460 -84.2900 UNKNOWN -82.5000 UNKNOWN -8o. 1ooo UNKNOWN 

-7.7730 0.1225 5.5189 9.5a20 3.2884 -6.5072 3.2254 6.6343 
0.2002 o. 0127 0.0192 0.0120 0.2002 0.0229 0.0607 1.0000 MASS 

p IN 111 IN 112 SN 112 SN 113 SN 114 S B 114 SB 115 TE 117 TE 118 c s 123 
-88.1600 -87.9840 -88.3160 -90.5650 -84.2900 -87.0010 -85.0700 -87.6600 UNKNOWN 

-15.3679 -5.5485 -a.a509 1.4a60 -3.0026 -15.0652 -2.2al5 -1.a026 
0.0410 0.2002 0.2002 0.0192 0.0439 o .. 200 2 0.1104 0.0607 MASS 

D IN 110 IN 111 SN 111 SN 112 SN 113 S B 113 sa 114 TE 116 TE 117 c s 122 
-86.4120 -88.1600 -85.6400 -a8.3160 -83.8460 -84.2900 -85.4100 -85.0700 UNKNOWN 

I 
1\) 
0 
1\) 
I 

-17.0639 -S.1105 -4.8180 -17.3232 -7.0055 . -3.2766 
0.0158 0.0410 MASS 0.2002 MASS 0.0439 0.7001 0.1104 MASS· 

T IN 109 IN 110 SN 110 SN 111 S.N 112 S B 112 SB 113 TE 115 TE 116 c s 121 
-86. 5300 -86.4120 UNKNOWN -85.6400 UNKNOWN -83.8460 -82.5000 -85.4100 UNKNOWN 

-15.0263 -5.1615 -9. 8743 -2.2794 -o .6414 -12.8346 -2.4859 -1.6980 -21.4153 
0.0120 O.C097 o. 0410 0.2002 0.0127 0.0192 0.0229 0.0508 0.1203 

HE3 CD 109 CD 110 IN 110 IN 111 IN 112 SN 112 SN 113 SB 115 SB 116 XE 121 
-88.5490 -90.3424 -86. 412ci -88.1600 -87.9840 -88.3160 -87.0010 -86.9700 -82.1600 

-1.8206 5.5517 2. 75 02 8.4 792 12.0412 9.5026 7.3097 10.8396 
0.0099 0.0120 o. 0158 0.0410 0.2002 0.2002 0.2002 0.0229 MASS 

l-iE4 CD 108 CD 109 IN 109 IN 110 IN 111 SN'·lll SN 112 SB 114 SB 115 XE 120 
-89.2481 -BE.5490 -86.5300 -86.4120 -88.1600 -as. 64oo -84.2900 -87.0010 UNKNOWN 

-19.1141 -11.184e -15.4532 -8;.3763 -4.7622 -7.4889 
0.0106 o. 0115 0.1503 o. 0510 0.0163 MASS MASS MASS 0.0441 MASS 

HE6 CD 106 CD 107 IN 107 IN lOB IN 109 SN 109 SN 110 SB 112 SB 113 XE 118 
-87.1281 -e6.'>B60 -83.5000 -84.7300 -86.5300 UNKNOWN UNKNOWN UNKNOWN -83.8460 UNKNOWN 

-15.7894 -6.2582 -8.4574 -0.3484 o. 7666 -1.2711 -13.8956 0.4909 -22.0324 ) 
0.0128 0.0100 o. 0109 o. 0100 0.0121 0.0159 .0.0410 0.0193 1.1000 

LI6 AG 106 AG 107 co 107 co 108 co 109 IN 109 IN 110 SN 112 SN 113 I 118 
-86.9430 -88.402 8 -86.9860 -89.2481 -88.5490 -86.5300 -86.4120 -88.3160 -so. 70oo 

) 



.) 

62 SM 152 MASS EXCESS -74.7460 +/- 0.0140 MEV 
••••••••••• 
---------------------~-----·-----~-.---------~-~---~;.... _____ ..., _____________ ,_ __________ ~-------------~-----------·----- ) 
IN COM IN<: GAMMA N p D T HE3 HE4 ll6 LI7 C12 
-----------------------------------·------~--------------------------------~-------:..._---------------~------------
OUT <:a lNG 

5. e 854 5. 9040 . 10.0649 11.9929 12.2223 0.1718 a. 7704 9.6953 -8.8790 
o. 0213 o. 0213 . o. 0236 0.0220 o.o22o 0.0220 0.0304 0.0278 0.0424 

GAMMA SM 152 SM 153 EU i53 EU 154 EU 155 GO 155 GO 156 ·TB 158 TB 159 ER 164 
-72.5600 -73.3610 -71.6750 -71.7890 -7.2.0370 .· -72.4930 "": 69.42 80 -69.5340 -65. 8670 

-8.2234 -2.6395 3.6795 3.8075 5.7669 -8.3557 1.9800 1. 5179 -17.6744 
0.0244 o. 0198 0.0213 0.0236 0.0228. 0.0220 0.0244 0.0304 0.0252 

N SM 151 SM 152 EU 152 EU 153 EU 154 GO 154 GO 155 T8 157 TB 158 ER 163 
-74.5940 -72.8890 -73;.3610 -71.6750 -73.6530 .,-72.0370 -70.7090 .-69.4280 -65.1430 

-8.6320 -2.7135 3.6609 5.3080 4. 5714 -7.8212 2.8224 3.4993 -15.6820 
0.0252 1.0001 .. 0.0213 0.0198 0;,02 36 0.0220 0.0221 0.0221 o. 0252 

p PM 151 PM 152 SM 152 SM 153 SM 154 EU 154 EU 155 GD 157 GO 158 HO 163 
-13 ;.4030 -11.2500 -72.5600 -72.3930 -71.6750 -71.7890 -70.7690 -70.6270 -66.3530 

·-14.2519 -6.4075 -5.9989, . -o.3720 0.4104 -13.7822 -1.3005 -2.2056 -21.8599 
0.0616 o. 0252 o. 0244 0.0213 0.0213 0.0236 0.0221 0.0221 0.0377 

[} PM 150 PM 151 SM 151 SM 152. SM 153 EU 153 EU 154 GO 156 GO 157 HO 162 
-73.6300 -73.4030 -74.5940 -72.5600 -73.3610 ...:71.6750 -72.4930 -70.7690 -66.0220 I 

!\) 
\J1 
\D 

I 

-13.6219 -7.9945 -5.3510 -1.9660 -1.8756 -13.9102 -3.5705 -2.2956 -22.4459 
0.0198 o. 0616 o. 0191 o.0244 0.0198 0.0213 0.0221 0.0221 1. 0001 

T PM 149 PM 150 SM 150 SM 151 SM 152 EU 152 EU 153 GO 155 GO. 156 HO 161 
-76.0740 -73.6300 -77.0560 -74.5940 -72.8890 -73.3610 -72.0370 -72.4':l30 -67.2500 

-15.2723 -7.939<; -8.75 83 .,-3.1384 -3.4774 -14.6926 -3.7999 -4.7240 -21.6283 
0.0220 0.0198 o. 0616 0.0252 1.0001 0.0213 0.0221 ·0.0278 o. 0228 

HE3 NO 149 NO 150 PM 150 PM 151 PM 152 SM 152 SM 153 EU 155 EU 156 OY 161 
-74.4050 -73.6660 -73.63 00 -73.4030 -71.2500 -72.5600 -11.7890 -70.0460 -68.0490 

0.2643 5.3057 6.1922 9.5952 11.1822 12· 3546 8.5927 9.5255 -7.4977 
0.0198 o. 022 0 o. 0198 o. 0616 0.0252 0.0244 0.0236 0.0221 o. 0236 

HE4 NO 148 NO 149 PM 149 PM 150 PM 151 S.M 151 SM 152 EU 154 EU 155 OY 160 
-77.4350 -74.4050 -76.0740 -73.6300 -73.4030 -74.5940 -71.6750 -71.7890 -69.6730 

-11.3852 -6.094 8 -5.9802 -2.2873 -1.3202 -o .26 79 -12.8635 -5.3668 -4.0759 -21.9702 
0.0202 0.0224 o. 02 02 0.0281 0.0202. ' 0.0202 .. 0.0195· . ·0.0202 o. 0217 0.0316 

HE6 NO 146 NO 147 PM 147 PM 148 PM 149 SM 149 SM 150 EU 152 EU 153 OY 158 
-80.9590 -78.1780 -79.0750 ..;76.9210 -76.0740 -77.1450 -77.0560 -72.8890 -73.361 c -70.3740 

0~5205 
0'\ 

-12.0744 -~.2830 -3.3674 1. 7365 2.1109 . -12.7796 -1.3671 -19.4064 !\) 

0.2005 0.2005 ·0.0221 0.0198 ·0.0221 0.0198 ., '0.0616 o.o2f3 o. 0304 (/) 

s 
ll6 PR 146 PR 147 NO 147 NO 148 NO 149 PM 149 PM 150 SM 152 SM 153 TB 158 I-' 

-76.7600 -75.4800 -78.1780 -'-77.4350 -74.4050 -76.0740 ~73.6300 -72.5600 -69.42 80 \J1 
!\) 



()'\ 

62 SM 154 MASS E.XCE SS -72.3930 +/- 0.0140 MEV ru 

*******~*** 
(I) 

s 
------------------------------------------------------------------------------------------------------------------- I-' 
INCOM IN(; GAMMA N p 0 T HE3 HE4 l 16 LI7 C12 ~ .,.. 
-------------------------------------------------------------------------------------------------------------------
OUHOING 

5.8184 6.6850. 1 o. 7889 11.9760 13.3073 0.6588 9.5414 9.97<J3 -7.4750 
0.0220 0.0220 o. 0278 0.0377 0.0220 0.0220 0.0236 0.0236 o. 0304 

GAMMA SM 154 SM 155 EU 15 5 EU 156 EU 157 GO 15 7 GO 158 TB ·160 TB 161 ER 166 
-70.1400 -71.7890 -70.0460 -69.4190 -70.7690 -70.6270 -67.8460 -67.465( -64.9180 

-7.9044 -1.5004 4.4605 4.5315 6.9599 -7.2707 3.1580 2.2889 -16.0244 
0.0213 o. 0236 0.0220 0.0278 0.02 20 0.0220 0.0278 0.0236 0.0252 

N SM 153 SM 154 EU 154 EU 155 EU 156 GO 156 GO 157 TA 159 TB 160 ER 165 
-72.5600 -71.6750 -71.7890 -70.0460 -72.4930 -70.7690 -69.5340 -67.8460 -64.4400 

-8.9220 3.5939 4.5990 5.29 54 -7.8382 2. 9924 3.1163 -14.8710 
0.1010 MASS . 0.0220 0.0313 o. 0278 0.0371 0.0287 0.0236 o. 0244 

p PM 153 PM 154 SM 154 SM 155 SM 156 EU 156 EU 157 GO 159 GO 160 HO 165 
-70.7600 UNKNOWN -,..70.1400 -69.3 310 -70.04.60 -69.4190 -68.5860 -67.8910 -64.8110 

-14.2789 -6.6975 -5.6799 -0.4390 1.1914 -13..0582 -0.8135 -2.0356 -20.6889 
1.0001 c. 1010 o. 0213 0.0220 0.0220 0.0278 0.0221 a. o2s 1 c. 0405 

0 PM 15 2 PM 153 SM 153 SM 154 s,.. 155 EU 15 5 EU 156 GO 15 8 GO 159 1-io 164 
-71.2500 -10. 7600 -72.56 00 -70.1400 -71.7890 -70.0460 -70.6270 -68.5860 -64.8400 I 

ru 
()'\ 
0 
I 

-13.9399 -8.0215 -5.3080 -1.6470 -o. 7366 -13.1292 -2.4855 -1.8086 -20.9899 
0.0252 1.0001 o. 0198 0.0213 0.0236 0.0220 0.0221 c. 0221 o. 0252 

T PM 151 PM 152 SM 152 SM 153 SM 154 EU 154 EU 155 GO 157 GO 158 HO 163 
-73.4030 -71.2500 -74.7460 -72.5600 -71.6750 -71.7890 -70.7690 -70.6270 -66.3530 

-16.3243 -8. 7853 -3.4284 .,-14.7596 -3.8169 -5.2870 -20.9613 
0.1010 MASS 1. 0001 0.1010 MASS 0.0220 0.0377 0.2005 o. 02 2 8 

HE3 NO 151 NO 152 PM 152 PM 153 p,.. 154 SM 154 SM 155 EU 157 EU 158 OY 163 
-71.0000 UNKNOWN -71.2500 -70.7600 UNKNOWN -70.1400 -69.4190 -67.1300 -66.3630 

-1.1517 4.2537 5. 8742 9.5682 10.8922 12.6736 9.3167 9.5086 -6.6357 
0.0198 0.1010 o. 0252 1.0001 0.1010 0.0213 0.0278 0.0377 o. 0228 

HE4 NO 150 NO 151 PM 151 PM 152 PM 153 SM 15 3 SM 154 EU 156 EU 157 DY 162 
-73.6660 -71.0000 -73.4030 -71.2 500 -70.7600 -72.5600 -70.0460 -69.4190 -68.1820 

-12.5562 -7.5148 -6.62 82 -3.2253 -1.6382 -0.4659 -12.8204 -4.2278 -3.2<J49 -2 o. 3182 
0.0202 0.0224 0.0202 O.o0617 0.0256 0.0247 0.0202 0.0240 0.0224 0.0239 

HE6 NO 148 NO 149 PM 149 PM 150 PM 151 SM 151 SM 152 EU 154 EU 155 DY 160 
-77.4350 -74.4050 -76.0740 -73.6300 -73.4030 -74.5940 -74.7460 -71.6750 -71.7890 -69.6730 

-13.5514 -4.7874 o. 3205 -0.5314 1.8529 -12.8066 -1.4341 -18.6354 
0.4002 MASS 0.0221 0.0198 o .to 10 0.02 53 1.0001 0.0221 o. 0236 ) 

LI6 PR 148 PR 149 NO 149 NO 150 NO 151 PM 151 PM 15 2 SM 154 SM 155 TB 160 
-72.9300 UNKNOWN -74.4050 -73.6660 -71.0000 -73.4030 -71.2500 -70.1400 -67.8460 

i 

.._ 





()'. 

64 GO 156 MASS ElCCESS -72.4930 +I-
-!="" 

0.0170 "'EV c;:> ••••••••••• ~ 

------------------------------------------------------------------------------------------------------------------- 1-' 

IN COM INl: GAMMA N p 0 T HE3 HE4 ll6 ll7 C12 
\.)1 
()'. 

-------------------------------------------------------------------------------------------------------------------
OUTl:OINl: 

(:. 3474 5. 5050 10.0709 ll.9910 u. 59 23 -0.3952 7.6174 8.7673 -11.1630 
0.0240 o. 0262 o.o319 0.0294 0.0362 0.0255 0.0389 o. 027 c 0.1510 

GAMMA GO 156 GO 157 TB 157 TB 158 TB 159 OY 159 OY 160 HO 162 HO 163 YB 168 
-70.7690 -70.7090 -69.4280 -69.5340 -69.1540 -69.6730 -66.0220 -66.3530 -61.3300 

-8.5274 -3.1854 3.2805 3.8135 4.7409 -8.9857 0.7740 o. 3649 -20.1444 
0.0240 1. 0001 0.0262 0.0319 0.0328 0.0362 1.0001 0.0389 1.0001 

N GO 155 GO 156 TB 156 TB 157 , TB 158 OY 15 8 OY 159 HO 161 HO 162 VB 167 
-72.0370 -10.0900 ..,-70. 7090 ..,-69.4280 -70.3740 -69.1540 . -67.2500 -66.022 0 -60.42 00 

-7.9930 -1.H45 4.1229 5.7950 4.5774 -7.8232 2.3554 3.3C73 -17.6610 
0.0240 o.c294 o.o24o 0.0240 0.0319 0.0294 0.0248 0.0248 o. 0345 

p EU 155 EU 156 GO 156 GO 157 GO 15 8 TB 158 TB 159 OY 161 OY 1(:2 TM 167 
-71.7890 -70. C460 -70.7690 -70.6270 -69.4280 -69.5340 -68.0490 -68.1820 -62.1210 

-13.9539 -5.7685 -6.3029 0.0900 0.0114 -13.7762 -1.8675 -2.6726 -23.7529 
0.0255 o. 0240 o. 0240 0.0240 0.0262 0.0319 0.0255 0.0248 o. 0380 

0 EU 154 EU 155 GO 15 5 GO 156 GO 157 TB 157 TB 158 OY 160 OY 161 TM 166 
-71.6750 -71.7890 ·-72.0370 -70.7690 -70.7090 . -69.4280 -69.6730 -68.0490 -61.8760 ' [\) 

()'. 
()'. 
I 

-14.0819 -1. 6<;65 -6.5010 -2.2700 -2.4216 -14.3092 -4.2005 -2.8626 -24.5729 
0.0233 o. 02 55 o. 0248 .. o. 0240 1.0001 .. 0.0263 0.0363 c.o255 o. 0389 

T EU 153 EU 154 GO 154 GO 155 GO 156 TB 156 TB 157 OY 159 OY 160 TM 165 
-73.3610 -71.t750 -73.6530 -72.0370 ..:70.0900 -70.7090 -69.1540 -69.6730 -62.8700 

-14.8643 -6.9599 -a. 4603 . ·.-2.4994 -2.4284 -14.2306 -3.8019 -4.6710 -22.9843 
. 0.0233 o. 022 0 0.0255 0.0240 0.0294 0.0240 o·.o294 0.0255 o. 0270 

HE3 SM 153 SM 154 EU 154 EU 155 EU 156 GO 156 GO 157 TB 159 TB 160 ER 165 
-72.5600 -72.3930 -11. 67sa -71.7890 -70.0460 -70.7690 -69.5340 -67.8460 -64.4400 

-o. 1111 5.7137 5. 7322 9.8932 11.8212 12.0506 8.5987 9.5236 -9.0507 
0.0220 0.0233 o. 0233 0.0255 0.0240 0.0240 0.0319 o.o294 o. 0435 

HE4 SM 152 SM 153 EU 153 EU 154 EU 155 GO 15 5 GO 156 TB 158 TB 159 ER 164 
-74.7460 -72.5600 -73.3610 -71.6750 '-71.7890 -72.0370 -69.4280 -69.5340 -65. 8670 

-13.0352 -1. 42 58 -8.1322 -4.0663 -1.7802 -2.0419 -14.0134 -5.9128 -4.4749 -23.7212 
0.0218 o. 0266 0.0266. 0.0224 0~0237 0.0244 0.0251 1.0002 0.0266 0.0917 

HE6 SM 150 SM 151 EU 151 EU 152 EU 153 GO 153 GO 154 TB 156 TB 157 ER 162 
-17.0560 -74. 5940 -74.6700 -72.8890 -73.3.'610 -73.1180 -73.6530 -70.0900 - 70.7090 -66.3700 

-12.9514 -5.1070 -4.6984 1.3005 0.9286· 1.7109 -12.4816 -0.9051 -20.5594 ) 
0.0624 OoG270 o. 0263 0.0221 ·0.0234 0.0234 -0.0255 0.0241 0.0389 

Ll6 PM 150 PM 151 SM 151 S.M 152 SM 153 EU 153 EU 154 GO 156 GO 157 HO 162 
-73.6300 -73.4030 -74.5940 .;,;74. 7460 -72.5600 -73.3610 -71.6750 -70.7690 -66.0220 

) 



64 GO 157 MASS EXCESS -10.7690. +I- . o. 01:70 MEV 
:O:t:O******** ) 
------;...------~-----:----- .... ----..... ~--------~~-~-----------.--:....-----------:.--------------.;.----------------------------
INCOMINf GAMMA N p 0 T HE3 HE4 ll6 LI7 Cl2 

------------------~------------------------~-----~--~~--------------------~----~----------------------------------
OUT GO IN(; 

1. 92<;4 5• 9480 11.9009 12.0269 13.8353 -0.2952 9.6724 8.'3783 -10.7190 
0.0240 o. 0319 0.0294 0.0255 . 0.0255 0.0248 0.0270 0.0416 1.0001 

GAMMA (0 157 GO 158 TB 15 8 TB 159 TB 160 OY 160 OY 161. HO 163 HO 164 YB 169 
-70.6270 -69.42 80 -69.5340 -67.8460 -69.6730 -68.0490 -66.3530 -64.8400 -60.0500 

-6.3474 --0.8425 3.7235 5.6435 5.2449 -6.7427 1.2700 2.4199 -17.5104 
0.0240 o. 0262 0.0319 0.0294 0.0362 0.0255 0.0389 0.0270 0.1510 

N GO 156 GO 157 TB 157 TB 158 TB 159 OY 159 OY 160 HO 162 HO 163 YB 168 
-72.4930 -70.7090 -6.9.4280 -69.5340 ..;69.1540 -69.6730 -66.0220 -66.3530 -61.33 00 

-8.0120 -c. 5675 5.7049 5.4780 6.4074 -7.7872 4.2124 3.2123 -16.7920 
0.0294 ·o.G389 0.0240 0.0302 0.0294 0.0255 0.0248 0.0248 o. 0500 

p EU 156 EU 157 GO 157 GO 158 GO 159 TB 159 TB 160. OY 162 OY 163 TM 168 
-70.0460 -69.4190 -70.6270 -68.5860 -69.5340 -67.8460 -68.1820 -66.3630 -61.2660 

-12.1159 -5.7875 -4.1229 1.6720 o. 4544· ·-11 .. 9462 -1.7675 -0.8156 -21.7839 
0.0240 o. 0294 . o. 0240 ·0.0240 0.0319 0.0294 0.0248 0.0248 0.0345 

0 EU 155 EU 156 GO 15.6 GO 157 GO 158' TB 158 TB 159 OY 161 OY 162 TM 167 
-71.7890 -70.0460 -72.4930 '-70.6270 -,.69.4280 -69.5340 -68.0490 -68.182 0 :..62.1210 I 

f'l) 
0\ 
---:] 

I 

- 14.0439 -5.8585 -6.3930 -0.0900 ..;0.0786 -13.8662 -1.9575 -2.7626 -23.8429 
0.0255 o. 0240 o. 0240 0;.0240 . 0.0263 0.0319 0.0255 0.0248 0.0380 

T EU 154 EU 155 GO 155 GO 156 GO 157 TB 157 TB 158 OY 160 OY 161 TM 166 
-71.6750 -71.7890 -72.0370 -72.4930 -70.7090 ~69.4280 -69.6730 -68.0490 -61.8760 

- 13. 3073 -7.488<; ~6·. 6223 .-2.5184 -'l.i 3314 -12.6486 -3.7659 -3.3280 -20.7823 
0.0220 o. 0240 o. 0240 0.0294 . '0.0389 0.0240 0.0255 0.0255 o. 0319 

HE3 SM 154 SM 155 EU 155 EU 156 
1 

EU 157· GO 15 7 GO 158 TB 160 TB 161 ER 166 
-72.3930 -70.1400 -71.7890 -70.0460 ..;,69.4190 -70.6270 -67.8460 -67.4650 -64.9180 

-0.6337 7. 2707 5. 7702 . 11~7312 11.8022 14.2306 10.4287 <;.5595 -B. 7537 
0.0233 0.0220 o. 02 55 o. 0240 0.0294 0.02'40 0.0294 0.0255 o. 0270 

HE4 SM 153 SM 154 EU 154 EU 155 EU 156 GO 156 GO 157 TB 159 TB 160 ER 165 
-72.5600 -72. 3CJ30 . -71.6750 -71.7890 -70.0460 -72.4930 -69.5340 -67.8460 -64.4400 

-13.7132 - s. 5498 -8.1892 -le8703 -1.7422 0.2171 ..:13 .90 54 -3.5698 -4.0319 -23.2242 
0.0266 o. 0224 o. 0224 ''0;.0237 0.0258 0.02 51 0.0244 0.0266 0.0322 o. 0273 

HE6 SM 151 SM 152 EU 152 EU 153 EU 154 GO 154 GO 155 TB 157 TB 158 ER 163 
-74.5940 -·74. 7460 -72.8890 -73.3610 -71.6750 -73.65 30 ' .;,.72.0370 -.70.7090 -69.4280 -65.1430 

0\ 

-11.4544 -5.5360 -2.8224 0.8385 2.4855 1.7489 -10.6437 0.6769 -18.5044 -I=" 

0.0270 1.0001 ·o. 0221 0.0234 0.0221 0.0255 0.0241 0.0241 o. 0270 
Q . "' LI6 PM 151 PM 152 SM 152 SM 153 SM 154 EU 154 EU 155 GO 157 GO 158 HO 163 1-' 

-73.4030 -71.2500 -74.7460 -72.5600 -72.3930 -71.6750 -71.7890 -70.6270 -66.3530 01 
---:] 





) 

66 OY 1:56 MASS EXCESS -70. 86'00 +'- 0.1700 MEV 
*********** ) 
:....---~-_.. ___ .;_ _____ -.;._-;_.,;;;..-;...· __ -:" __ ....... ____________ ~--------- ........ ---------~-;..--~·-----------------------------------------------
IN COMING GAMMA N p 0 T HE3 HE4 LI6 ll7 C12 
--------~·~--------------.----------*---~--------------~-----------------~---:---.... ------~-------~-----:.. ________________ 
OUT C.Q IN G 

1:.8214 8.6059 11.4400 4.7084 . 6.9203 
'h0143 MASS 0.1725 1.0143 MASS MASS 0.2140 0.1740 MASS 

GAMMA DY 156 OY 157 HO 157 HO 158 HO 159 ER 159 ER 160 TM 162 TM 163 HF 168 
-,6<;.6100 UNKNOWN -66.3300 -67.3500 UNKNOWN UNKNOWN -61.4800 -62.8730 UNKNOWN 

-9.8914 2.3485 -3.1130 -2.5441 
1.0143 ·MASS MASS ·. 0.1725 MASS· MASS. 1.0242 0.2140 MASS 

N OY 155 OY 156 .HO 156 H0.157 HO 158 ER 158 ER 159 TM 161 TM 162 HF 167 
;..69.0400 UNKNOWN UNKNOWN ·-66.3300 UNKNOWN UNKNOWN.· -61.7300 -61.4800 UNKNOWN 

-7.0090 o. 0125 4.5969 7.1750 3.1124 -8.3742 1.1894 3.1283 -20.7690 
1.0143 1.0143 1.0143• ·0.1123 Oel125 1.0143 1.0143 0.1924 1.0143 

p TB 155 TB 156 OY 156 OY 157 ·ov 158 HO 158 . HO 159 ER 161 ER 162 LU 167 
-71.1400 -70.0900 -69.6100 .... 70.3740 -66.3300 :.,;,67.3500 -65 .• 2500 -66.3700 -57.3800 

-13.7459 -4.7845 -7.6669 0.5640. -15.2412 -3.8386 
1.0143 1.0143 1. 0143 1.0143 ·MASS . 0.1725 MASS 1.0143 MASS 

0 TB 154 TB 155 OY 155 OY 156 OY 157 HO 157 HO. 158 ER 160 ER 161 LU 166 
-70.2500 -71.1400 -69. 0400 -69.6100 l:JNKNOWN -66.3300 UNKNOWN -65.2500 UNKNOWN I 

"' -J 
p 
I 

-14.5399 -7.4885 -B. 0610 -3.6340 
1.0143 1.0143 0.1772 1• 0143. MASS ·MASS MASS MASS MASS 

T TB 153 TB 154 OY 154 OY 155 OY 156 HO 156 HO 157 ER 159 ER 160 LU 165 
-71.2700 -70.2500 -70.4600 -69.0400 UNKNOWN. ·. UNKNOWN UNKNOWN UNKNOWN UNKNOWN 

-12.6733 ~4.C66<; -8.2523 -1.5154 -'-0. 7514 -13.7566 -4.3529 .-4.5140 -25.6513 
0.1708 0.1710 1. 0143 . h 0143 . 1.0143 1.0143 . '·1.0143 0.1772 1.4202 

HE3 GO 153 GD 154 TB 154 TB 155 TB 156 OY 156 .. •· OY 157 HO 159 HO 160 YB 165 
-73.1180 -73.6530 -70•2500 -71.1400 ..,.70.0900 · .• •, -,-69.6100 -.67.3500 -66.3700 -60.1400 

1.4253 7. 9047 5.2742 10.1012 12.8052 10.6866 7.13 37 ·8.9726 
0.1707 0.1708 1. 0143 1.0143 1.0143 1:.0143 0.1725 1.0143 MASS 

HE4 GO 152 GO 153 TB 153 TB 154 TB 155 OY 15 5 OY 156 HO 158 HO 159 VB 164 
-74.7100 -73.1180 -71.2700 -70.2500 -71.1400 . -69.0400 -66.3300 -67.3500 UNKNOWN 

-12.6402 -6.1168 -9.5892 -4.7923 -2.2382 -4.3569 _-ts.5734 
0.1715 1. 0144' o. 3536 0.2268 1.0144 0.2268 0.1772 MASS MASS MASS 

HE6 GO 150 GO 151 TB 151 TB 152 TB 153 DY 153 OY 154 HO 156 HO 157 YB 162 
-75.8180 -74. 2700 -71.5800 -70.5300 -71.2700 ~9.110q -'70.4600 UNKNOWN UNKNOWN UNKNOWN 

0'\ 
0'\ 

-10.1414 -2.2070 -3.3894 2.8975 3 .. 1196 1.;2529 :-12.2736 -0.4311 ~23.4684 
~ 0.1714 0.1712 1.0143 .. 0.1707 0.1709 1.0143 . 1.0143 1.0143 o. 2140 

ll6 EU 150 EU 151 GO 151 GO 152 GO 153 TB 15 3 TB 154 DY 156 OY 157 TM 162 p 
\.)1 

-74.8070 -74.6700 -74.2700 -74.7100 -73.1180 -71.2700 -70.2500 -69.6100 -61.4800 0'\ 

. ,,;·.-, 





) 

80 HG ~00 MASS EXCESS -29.5030 +/- 0.0060 'MEV 
*********** 
~------~--------~----------------~--~~--------------------~----------~-------------------------------------------- ) 
INCOM INC: ·GAMMA N p 0 T HE3 HE4 Ll6 li7 C12 
-------------------------------------·--·------'"!--------·----·------·:..·.-.~-----------------~---------------------·-------
OUTGOING 

t.2264 5. 0360 9. 7609 11.1999 10.3643 -1.9692 4. 7154 5.4453 -20.8460 
0.0092 o. 0603 o. 0238 0.0.092 0.0134 0.0100 0.0267· . 0.0117 0.0134 

GAMMA· HG 200 HG 201 Tl 201 Tl 202 Tl 203 P8 203 P8 204 Bl 20l: 81 207 RN 212 
-27.l:580 -27 •. 2500 ,-,.26.1280 -25.7530 ..;24.9360 -25.1090 -.20.1300 -20.0410 -a. 6570 

-8.0274 -3.23 64 2. 8115 3.5035 3.4349 -10.2137 -2.4180 -2.5371 -28.8294 
o. 0092 o. 0092 0.0603 0.0238· 0;;0385 . 0.0134 0.0135 o. 026 7 0.0143 

N HG 199 HG 200 TL 200 Tl 201 Tl 202 P8 202 P8 203 81 205 81 206 RN 211 
-29.5470 -27 •. 0490 -27.2500 -26.1280 -26.0780 -24.9360 -21.0680 -20.1300 -8.7450 

-7.7070 -1.4306 4.0019 5.5040 4.2673 -8.6142 1.0684 1.8983 -25.1560 
0.0092 0.0902 0;,0092 0.0085 0.0238 o.oo92 0.0109 0.0086 o. 0117 

p AU 199 AU 200 HG 200 HG 201 HG 202 TL 202 Tl 203 PB 205 P8 206 AT 211 
-29.0850 -27.2900 -27.·6580 -27.3460 -26.1280 -25.7530 -23.7720 -23.783 0 -11.6360 

-13.0449 -5.4825 -5.8029 '-0.0310 ..;0.45 76 -14.0862 -3.4415 -3.9596 -30.5639 
0.0085 0.0092 . o. 0092 0.0092 . o. 0603 0.0238 0.0101 o. {)1 09 0.0267 

c AU 198 AU 199 HG 199 HG 200 HG 201 TL 201 Tl 202 P8 204 P8 205 AT 210 
-29.5940 -29.0850 -29.5470 ..;27.6580 . -27.2500 -26.1280 -25.1090 -23.7720 -12.0750 I 

\.N 
1\) 
\0 

I 

-13.2870 -6.7875 -6.1980 -1.7100 ' .~2.4726 -14.1782 -5.4285 -4.4367 -31.5680 
0 .o 108 O. C085 o. 0065 0.0092 0.0092 0.0603 0.0135 0.0101 o.o143 

T AU l<n A.U 198 HG 198 HG 199 HG 200 TL 200 Tl 201 PB 203 P8 204 AT 209 
-31.1660 -29. 5940 -30.9660 -29.5470 -21.0490 -21.2500. -24.9360 -25.1090 -12.8850 

-14.0193 -·l:.4579 -7.5513 . -2.2134 -2.1944· -14.3516 -4.5929 -5.1830 -28.0643 
·0.0134 o. 0228 o. 0085 0.0092 0.0902 0.0092 0.0093 o. 0101 0.0125 

HE3 PT 197 PT 198 AU 1.98 AU 199 AU 200 HG 200 HG 201 Tl 203 Tl 204 PO 209 
-30.4150 -29 •. 9050 -29.5940 -29.0850 -27.2900 -27.6580 -25.7530 -24.3440 -16.3100 

0.1053 6. 5581 6.·5212 10.8022 ·12 e107 2 12.5506 8.2887 8.7326 -14.4557 
0.0152 0.0134 o.·01 08 0.0085 0.0092 0.0092. 0.0238 0.0093 0.0125 

HE4 PT 196 PT 197 AU 197 AU 198 AU 199 HG 199 HG 200 TL 202 . Tl 203 PO 208 
-32.6330 -30.4150 -31.1660 -29.5940 -29.0850 -29.54 7.0 -26.1280 _;25. 7530 -11.4720 

-12.3802 -6.2538 -7o'2642 -2.8113 -0.9852 -1.1669 ~13. 7104 -5.9638. -4.9439 -28.7132 
0.0222 o.c185 o. 0185 0.0149 0.0115 Oe0416 0.0094 0.0101 0.0604 o. 0397 

HE6 PT 194 PT 195 AU 195 AU 196 AU 197 HG 197 HG 198 TL 200 TL 201 PO 206 
-34.7.210 -32.1760 -32.5480 -31.1540 -31.1660 -30.4030 -30.9660 -27.0490 -27.2500 -18.3280 

OJ 
-11.1194 -3.7400 -3. 52 64 2.1775 1. 7736 2.50 59. -11.5726 -1.0261 -23.4614 0 

,0.0238 0.1002 o. oi. 81 0.0153 0.0135 Oe0109 0.0086 ··0.0093 0.0267 ::.::. 
()Q 

L16 IR 194 IR 1<;5 PT 195 PT 196 PT 197 AU 197 AU 198 HG 200 HG 201 Bl 206 1\) 

-:32.4720 -31.7800 -32. 7760 -32.6330 -30.4150 -31.1660 -29.5940 -27.6580 -20.1300 0 
0 



(p 

80 HG 201 MASS EXCESS -27.6580 +/- 0.0070 MEV 
0 

*********** 
::G 

(JQ 

.. ------------------------------------------:----------------------------------------------------------------------- 1\) 

INCOMINf GAMMA N p 0 T HE3 HE4 ll6 ll7 C12 
0 
f-' 

~-----------------------------------------------------~------------------------------------------------------------
OUT fO lNG 

7;.7594 s. 7590 11.2309 11.6360 12.3823 ~1.4612 6.4714 6.1303 -22.0050 
o. 0092 o. 0240 0.0099 0.0106 0.0106 0.0114 0.0123 0.0100 0.0240 

Gj\MMA HG 201 HG 202 Tl 202 Tl 203 Tl 204 PR 204 PB 205 BI 207 BI 208 RN 213 
-27.3460 -26.12 80 -25.7530 -24.3440 -25.1090 -23.7720 -20.0410 -18.8810 -5.6530 

-6.2264 -1.1904 3.5345 4.9735 4.13 79 -8.1957 -1.5110 -0.7811 -27.0724 
0.0092 o. 0604 0.0240 ·o.oo99 0.0139 0.0106 0.0269 0.0123 0.0139 

N HG 200 HG 201 ll. 201 Tl 202 Tl 203 PB 203 PB 204 BI 206 Bl 207 RN 212 
-29.5030 -27.2500 -26.1280 -25.7530 -24.9360 -25.1090 -20.1300 -20.0410 -8.6570 

-7.6570 -o. 7155 .. 5.5349 5.2650 5.7373 -8.1782 2.9244 2.4053 -26.3060 
0.0903 0.1002 o.oo92 0.0099 0.0099 0.0106 o.oo93 0.0093 0.0221 

p AU 200 AU 201 HG 201 HG 202 .HG 203 Tl 203 Tl 204 PB 206 PB 207 AT 212 
-27.2900 -26.1600 -:27.3460 -25.2620 -25.7530 -24.3440 -23.7830 -22.4450 -8.6410 

-11.7089 -5.4325 -4.0019 1.5020 o. 26 54 -12.6162 -2.9335 -2.1036 -29.1579 
o.oo99 0.0903 o. 0092 0.0092 0.0240 0.0099 0.0115 0.0093 0.0122 

0 AU 199 AU 200 HG 200 HG 201 HG 202 Tl 202 Tl 203 PB 205 PB .206 AT 211 
-29.0850 -27.2900 -29.5030 -27.3460 -26.1280 . -25.7530 -23.7720 -23.7830 -11.6360 I 

\jJ 
\jJ 

0 
I 

-13.0139 -5.4515 -5.7720 o. 0310 -o. 4266 -14.0552 -3.4105 -3.9286 -30.5329 
0.0092 G.0099 0.0099 0.0092 0.0604 0.0240 0.0107 0.0115 o. 0269 

T AU 198 AU 199 HG 199 HG 200 HG 201 Tl 201 Tl 202 PB 204 PB 205 AT 210 
-29.5940 -29.0850 -29.5470 -29.5030 -27.2500 -26.1280 -25.1090 -23.7720 -12.0750 

-12.6843 .. -7.1139 -6.2153 -2.1634 -1.4794 -12.8186 -4.1569 -3.8750 -26.6393 
o.o2:n "' o.c279 0~0099 o. 0903 0.1002 0.009 2 0.0107 ·, 0,;0107 0.0092 

HE3 PT 198 PT 199 AU"'l99 AU 200 AU 201 HG 201 HG 202 Tl 204 Tl 205 PO 210 
-29.9050 -27.4040 -29.0850 -27.2900 -26.1600 -27.3460 -24.3440 -23.8070 -15.9500 

0.3323 7. 893 7 '• 6. 8002 12.1382 12.1572 14.3516 9.7587 9.1686 -13.7127 
·0.0139· . o. 0231 o. 0092 o •. oo99 0.0903 0.0092 0.0100' 0.0107 o. 0130 

HE4 PT 197 PT 198 AU 198 AU 199 AU 200 HG 200 HG 201 Tl 203 Tl 204 PO 209 
-30.4150 -29.9050 -29• 5940 -29•0850 -27.2900 -29.503.0. -25.7530 -,24.3440 -16.3700 

-12.480.2. -4.5518 -6.8132 -0.9543 -o.7122 0.6411 -13.2845 -3.<H 78 -4.2209 -28.1212 
0.0188 0.0162 ·' o. 0153 0,; 0121 Oo0101 0.0101 0.0107 0.0605 o. 0244 0.0153 

HE6 PT 195 PT 196 AU 196 AU 197 AU 198 HG 198. HG 199 Tl 201 Tl 202 PO 207 
-32.7760 ··-32.6330 -31.1540 -31.1660 -29.5940 -30 •. 9660 -29 .• 5470 -27.2500 -26.1280 -17.1350 

·-9.9664 -4.4'420 -1.8244 1•·8045 3.1086 2•7789 -"10.2366 0.5069 -21.7054 ) 
0 .. 1003 0.·0250 o. 0157 o. 0139 . 0.0231 0·.0093 0.0100 · o.ooqJ o. 0123 -

ll6 IR 195 IR 196 PT 196 PT 1q7 PT 198 All 198 AU 199 HG 201 HG 202 Bl 207 
'-31. 7800 -2'1.2330 -32.6330 -30.4150 -29.9050 -29.5940 -29.0850 -27.3460 -20.0410 

"; 
J 



l__ L__ L_ L_ L __ l. l ! 
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- I 

) 

80 HG 202 MASS EXCESS -27.3460 +/- o.oo6o MEV 
*********** 
---------------------~---------------~·-:-______ . _____ _; ____ . ____ _:~-------·-~--"";"'------------------~-------------------

) INCOMING GAMMA N p 0 T HE3 HE4 LI6 LI7 C12 
----------~----·--:------------:-------------~---------------~------------------------------------------------------
OUTGOING 

5.<;874 5. 6960 10.1339 11.4109 11.3513 -1.1382 5.6234 5.8243 -23.0360 
-·o. oo92 o. 0092 0.0100 0.0100 . 0.0108 · · o.ooa5 Oo0093 0.0086 1.0000 

G~MMA HC 202 HG 203 TL 203 TL 204 Tl 205 PB 205 PB 206 Sl 208 BI 209 RN 214 
-2.5. 262 0 -25.7530 -24.3440 -23.8070 -23.7720 -23.7830 -18.8810 -18.2630 -4.3100 

-7.7594 -2.0004 3.4715 ·3.8765 4.6229 -9.·2207 -1.2880 -1.6291 -2 9. 7644 
0.0092 0.0238 0.0092 '0;.0100 0.0100 . 0.0108 0.0117 o.oo93 0.0238 

N HG 201 HG 202 TL 202 Tl 203 Tl 204 PB 204 PB 205 81 207 BI 208 . RN 213 
-27.6580 -26.12 80 -25.7530 -24.3440 -25.1090 .,-23.7720 -20.0410 -18.8810 -5.6530 

-8.4750 -2.4536 3.7629 5;,0040 4e6404 . -8.4032 1.8984 . 2.0223 -28.1750 
0.1002 1.cooo o. 0092 0.0085 0.0100· 0.0100 0.0086 o •. oos6 0.2001 

p AU 201 AU 202 HG 202 HG 203 HG 204 TL 204 Tl 205 PB 201 PB 208 AT 213 
;.. 26. 1600 -24.1100 -25.2620 -24.6890 -24.3440 -23 •. 8070 -22.4450 . -21.7500 -6.4600 

I 

-13.1919 -6.2505 -5.5349 -0.2700 0.2024 -13.7132 -2.6105 -3.1296 -31.8409 
0.0902 . 0.1002 . o. 0092' . 0•0092 0.0092 0.0100 0.0086 0.0086 o. 0218 

0 AU 200 AU 201 HG 201 HG 202 HG 203 Tl 203 Tl 204 PB 206 PB 207 AT' 212 
-27.2900 -26.1600 -27.6580 -25.2620 -25.7530 -24.3440 -23.7830 -'-22.4450 -8.6410 I 

\.)J 
\.)J 

1-' 
I 

-13.2109 - t. S345 -5.5040 -1.5020. -1.2366 -14.1182 -4.4355 -3.6056 -30.6599 
0.009 2 0.0902 o. 0085 . 0.0092 . 0.0238. 0.0092 0.0109 0.0086 o. 0117 

T AU 199 AU 200 HG 200 HG 201 H!i 20 2 . Tl 202 Tl 203 PB 205 PB 206 AT 211 
-29.0850 -27.2900 -29.5030 -27.6580 -26.1280 -25.7530 -23.7720 -23.7830 -11.6360 

-14.8733 -7.5959 -7.6983 -2.9814 -3.2174 -14.5906 -4.3819 -5.1110 -29.8483 
0.027"1 1. cooo 0.0902 0.1002 1.oooo· 0.0092 0.0101 0.0093 o. 0085 

HE3 PT 199 PT 200 AU. 200 AU 201 AU 202 HG 20_2 HG 203 Tl 205 Tl 206 PO 211 
-27.4040 -26.6100 -27.2900 .-26.1600 . -24.1100 -25.2620 -23.8070 -22.2590 -12.4290 

0.1343 5. 704 7 6.6032 10.6552 11.3392 12.8186 8.6617 a. 9435 -13.8207 
0.0228 0.0277 o. 0092 0.0902 0.1002 0.0092 0;,0101 o. 0101 o. 0085 

HE4 PT 198 PT 199 AU 199 AU 200 AU 201 HG 201 HG 202 Tl 204 Tl 205 PO 210 
-29.9050 -2 7.4040 -29.0850. -27.2900 -26.1600 -27.6580 -24.3440 -23.8070 -15.9500 

-12.3112 -6.4578 -6.4892 -2.2143 -0.9093 -o.4659 -13.0164 -4.7278 .,..4.283':l -27.4722 
0.0151 0.-0140 o. 0115 0.0094 '0.0101 0.0101 0.0094 0.0241 0.0101 o. 0132 

HE6 PT 196 PT 1CJ7 AU 197 AU 198 AU 199 HG 199 HG 200 Tl 202 Tl 203 PO 208 
-32.6330 -30.4150 -31.1660 -29.5940 -29;.0850 -29.5470 -29.5030 -26.1280 -25.7530 -17.4720 

-12.2014 -4.9430 -3.7304 1.6065 0.9.196 2. 5819 -11.7196 -1.2651 -22.5534 
CJ:J 
0 

0.0248 0.2001 o. 0135 0.0228 ·o.o277 0.0093 0.0902 O.OO<l3 o. 0093 ::q 
0'> 

LI6 IR 1<l6 IR 197 PT 197 PT 198 PT 199 AU 199 AU 200 HG 202 HG 203 Bl 208 
1\) 

-29.2330 -28.4200 -30.4150 -29.9050 -27.4040 -29.0850 -27.2900 -25.2620 -18.8810 0 
1\) 



81 TL 205 

** >0 ····~:t>O:>O: 
MASS EXCESS -23.8070 +I- 0.0080 MEV 

.--------~-------------------------------------·--------------------------------------------------------------------
INCOMIN( GAMMA N 0 T HE3 HE4 LI6 LI7 C12 

-------------------------------------------------------------------------------------------------------------------
OUT c;o INc; 

GAMMA TL 205 

-1.5344 
o.oJ 13 

N Tl 204 
' -24.3440 
·~ 

-6.4070 
0.0100 

P HG 204 

0 

T 

HE3 

HE4 

HE6. 

ll6 

-24.6890 

-11.6809 
0.0106 

HG 203 
-25.2620 

-ll. 4109 
0.0100 

HG 202 
-27.3460 

-14.6283 
i'.oooo 

AU 202 
~24.1100 

-0.0717. 
0.1003 

AU 201 
;.. 26.160.0. 

-12.3202 
0 .o 114 

AU 199 
-29.0850 

-10.4914 
0.0282 

·PT 199 
-27.4040 

6.5234 
c. 0106 

Tl 206 
-22.2590 

Tl 205 

-o. 8645 
0.1003 

HG 205 
-22.1600 

... 4.182 5 
0.0100 

HG 204 
-24.6890 

-5.4235 
o. 0106 

HG 203 
-25.2620 

-7.5069 
1.000C 

AU 203 
-23.1600 

5.9497 
1.0000 

AU 202 
'"'24.1100 

-·6. 0438 
0.0904 

AU 200 
-27.2900 

-?.2140 
1.0000 

PT 200 
-26.6100 

7.2650 
0.0100 

PB 206 
-23.7830 

-o. 8174 
0.0120 

.PB 205 
-23.7720 

TL .205 

-5•3099 
o. 0113 

TL 204 
-24. 3440 

-5.;7150 
o. 0106 

Tl 203 
-25~7530 

-6.1873 
0.0106. 

HG 203 
-25.262 0 

8.;4032 
0.0100 

HG. 202 
-27 •. 3460 

-4.6132 
·o .. 01 o8 

HG 200 
-29.5030 

-3.3164 
o. 0904 

AU 200 
-27.2900 

11.7139 
o.o1 oo 

P8 207 
-22.4450 

5.0405 
o. 01 o'o 

PB 206 
-23.7830 

4.2989 
0.0106 

TL 206 
-22.2590 

TL 205 

.,-1.2770 
0.0113 

TL 204 
-24.3440 

-0•9134 
o.:o1 oo 

HG 204 
-24.6.890 

12.1662 . 
0.0106 

HG.'203 
...;25~2620 

"":0.61 13 
0.0114 

HG 201 
-27.6580 

1.4005 
0.1003 

AU 201 
-,.26.1600 

12.8930 
0.0100 

P8 208 
-21.7500 

5.5165 
0.0100 

P8 207 
-:22.4450 

4.8660 
0.011.3 

Tl 207 
-21.0120 

0.2660 
0.0106 

TL 206 
-'22.2590 

TL 205 

-1.6284 
0 .. 1003 

HG 205 
-22.1600. 

13.4072 
0.0100 

HG 204 
-24.6890 

0.89()7 
o.o·1o8 

HG 202 
-27.3460 

1.1646 
1.0000 

AU 202 
-24.ll00 

10 .oo 53 
0.0106 

BI 208 
-18.8810 

3.0939 
0.0128 

8 I 207 
-20.0410 

6.2803 
0.0100 

P8 207 
-22.4450 

1.7714 
0.0100 

PB 206 
-23.78 30 

-0.0536 
0.0120' 

PB 20 5 
-23.7720 

Tl 205 

13.04•36 
. 0.0113 
Tl 204 

-24.3440 

-0.3459 
0.024 7 

TL 202 
-26.12 80 

4.3819 
0.0101 

HG 202 
-27.3460 

-3.1192 
0.0100 

BI 209 
-18.2630 

-10.5727 
0.0106 

81 208 
-18.8810 

-6.9212 
0.0100 

PB 208 
-21.7500 

-12.0732 
0.0100 

PB 207 
-22.4450 

-12.5492 
0.0100 

PB 206 
-23.7830 

-14.0546 
0.0106 

Tl 206 
-22.2590 

TL 205 

-:-13.2274 
0.0114 

TL 203 
-25.7530 

-10.2086 
0.0107 

HG 203 
-'-25 .2620 

2. 7104 
0.0101 

PO 211 
-12.4290 

-1 .• 8400 
0.0101 

PO 210 
-15.9500 

-2.2176 
0.0101 

B I 210 
-14.7900 

-4.5915 
0.0101 

BI 209 
-18.2630 

1.4 713 
0.0101 

Pr:J 212 
-10.3710 

-4.5421 
o. 0101 

PO 211 
-12.4290 

-4.3517 
0.0114 

BI 211 
-11.8370 

-7.2456 
0.0101 

8 I 210 
-14.7900 

- 5. 78 7 5 - 5. 5 86 6 
0.0107 0.0101 

Bl 208 Bl 209 
-18.8810 . -18.2630 

-2.8999 
0.0101 

PB 208 
-21.7500 

10.3017 
0.0101 

PB 207 
-22.4450 

-3.5448 
0.0127 

PB 205 
-23.7720 

Tl 205 

-6.2070 
0.0121 

PB 209 
-17.6240 

10.4256 
0.0101 

PB 208 
-21.7500 

-2.7149 
0.0108 

PB 206 
-23.7830 

-0,;7291 
0.0107 

Tl 206 
-22.2590 

-2 A. 2 3 70 
o. 2 801 

FR 217 
4.4300 

-34.9584 
1.0000 

FR 216 
3.0800 

-31.3500 
0.0144 

RN 216 
0.2540 

-35.7229 
o. 1 003 

R"J 215 
-1.22 00 

-34.4469 
1.oooo 

RN 214 
-4.3100 

-35.3163 
o. 0144 

AT 214 
-3.4220 

-19.7717 
Oo2002 

AT 213 
-6.4600 

-29.7692 
o. 0134 

AT 211 
-11.6360 

-2 5. 4664 
o. 0101 

PO 211 
-12.4290 

(J) 
1-' 

1-3 
1-' 

1\) 
0 
'01 

) 

J 

__ '-_-_~_-_---____ 

1 ----__j----------------'----·-·-:;_. ------~~-l __ --_l ___ -~ ___ 1~_---, .) . 



• • • • ' 
) 

82 PB 204 MASS EXCESS -25.1090 +/- o.oo8o MEV 
••••••••••• } 
---------------------------------------------------------~-------------~------·------------------------------------
INCOH INC GAMMA N p 0 T HE3 HE4 LI6 L£7 Cl2 . . 

--------------------~---------------~----------------------------------------~---------~---------------------------
CUT C.Q INC 

t.1344 3.2480 8.1569 9.8819 6.9573 -5.2122 1.0544 1.4343 -28.3590 
o. 0120 o.·ot44 0•0272 0;;0128 0.0153 0.0136 0.0272 0.0129 o. 0330 

GAMMA PB 204 PB 205 BI 205 BI 206 BI 207 PO 207 PO 208 AT 210 AT 211 RA 216 
-23.7720 -21.0680 -20.1300 -20.0410 -17.1350 -17.4720 -12.0750 -11.6360 3.2500 

-8.2444 -5.2214 ···1.02'35 1.8995 0.0789 . -13.6207 -6.2070 -6.1981 -35.7524 
0.014'&. 1.0000 0.0144 0.0272 0.0398 0.0153 0.0153 Oe0272 o. 0253 

N PB 203 PB 204 Bl 204 BI. 205 Bl 206 PO 206 PO 207 AT 209 AT 210 RA 215 
-24.9360 -20;. 6700 -21.0680 -20.1300 -'-18.3280 -17.1350 -12.8850 -12.0750 2.5720 

-6.6450 ··0.0175• . 4.5099 6.3350 2.6634 -9.9322 -1.9396 -1.5407 -32.7730 
0•0106 {)• 0113 0.0120 0.0100 -· o.o212 0.0128 0.0136 0.0101 0.0330 

p Tl 20.3 Tl 204 PB 204 PB 205 PB 206 BI 206 BI 207 PO 209 PO 210 FR 215 
-25.7530 -24.3440 -23•7720 -23.7830 -20.1300' -20.0410 -16.3700 -15.<)500 o. 3 750 

-12.1169 -4.4205 -6.0199 0.4770 -2.24 56 -15.6902 -6.6845 -6.<;676 -37.3149 
0.0244 O. 0106 0.0144 0.0120 .. 0.0144 0.0.272 o.o136 o. 0136 0.0.340 

0 TL 202 TL 203 PB 203 PB 204 P8 205 BI 205 BI 206 PO 208 PO 2C9 FR 214 
-26.1280 -25.7530 -2.4. 9360 -23.7720 -21.0~80 -20.1300 -17.lt720 -16.3700 - o. 93 00 I 

'-"' 
'-"' 
\Jl 

I 

-12.8089 ~5.8595 -6.6920 -1.9870 -4.4576 -16.5662· -8.8355 -7.6797 -36.5049 
0.0605 0.0244. o. 0388 0.0144 1.0000 0.0144 0.0153 0.0136 0.0179 

T .TL 201 Tl 202 PB 202 PB 203 PB 204 BI 204 BI 205 PO 207 PO 208 FR 213 
-2.7.2500 -26.1280 -26.0780 -24.9360 -20.6700 -21.0680 -17.1350 -17.4720 -3.5540 

-~ 

-12.3823 -4.6229 -6.62 33·· -1;.1514 · · ·-o. 7464 -13.8436 -5.9109 -6.2520 -34.3 873' 
. 0.0106 ·0.0100 O;. 0244 . ·0.·0106 0•0113 0.0120 0.0129 0.0107 0.0244 

HE3 HG 201 HG 202 TL 202 ! Tl 203 Tl 204 PB 204 PB 205 81 207 Bl 208 RN 213 
-27.6580 -27.3460 -26.1280' .-25. 7530 -24.3440 -23.7720 -20.0410 -18o8810 -5.6530 

,, ., 
1o9693 So195 7 7.0052 11.7302 13.1692 12.3336 6.6847 7.4145 -1 8.8767 
0.0100 o. 0106 . 0.0605 0.0244 0;>0106 ·0.0144 0.0272 o. 012 9 0.0144 

HE4 HG 200 HG 201 TL''201 Tl 202 Tl 203 PB 203 PB 204 BI 206 BI 207 RN 212 
-29.5030 -27.6580 -27.2500 -26.1:280 .-25.7530 -24.9360 -20.1300 -20.0410 -8.6570 

-11.7412 -5.0888 -6.9682 -2•52·23 -0.5073 -2.49 59 ' -14.2044 -1. <i4e8 -6.7.319 -32.9642 
0.0108 O. Cl14 o. 3001 OoOH4 0.0607 1.0000 0.0390 1.0000 0.·0150 0.0400 

HE6 HG 198 HG 199 Tl 199 Tl 200 TL 201 PB 201 PB 202 BI 204 BI 205 RN 210 
-30.9660 -29.5470 -28.4500 -27.0490 -27.2500 -25.2800 -26.0780 -20.6700 -21.0680 -9. 7430 

CD 

-9.6034 -2.0410 -2.3614 3.4415 3.4106 2.9839 -10.6446 -0.5181 -27.1224 
[\) 

0.0101 0.0107 o. 0107 0.0101 0.0107 Oo0605 ·0.0244 0.0121 0.0272 6l 
Ll6 AU 198 AU 199 HG 199 HG 200 HG 201 TL 201 Tl 202 PB 204 PB 205 AT 210 [\) 

-29.5940 -29.0850 -29.54 70 -29.5030 -27.6580 -27.2500 -26.1280 -23.7720 -12.0750 0 
-!=" 

.. 



82 PB 206 

••••••••••• 
MASS EXCESS -23.7830 +I- 0.0060 MEV 

----------------------------------------~-·-----~-.:------·---~---:-----------~-----------------------.!----------
INCOM IN( GAMMA N .P 0 T HB HE4 ll6 U7 C12 
---------------------------·----~----~---~-.----------·----------------.-------------------------~---------
OUT GO lNG 

GAMMA 

N 

p 

0 

T 

HE3 

HE4 

HE6 

LI6 

PB 206 

-a. 0824 
0.0108 

PB 205 
-23.7720 

-7.2650 
0.0100 

Tl 205 
-23.8070 

-12.5749 
0.0100 

Tl. 204 
-24.3440 

-12.9799 
o.oon 

Tl 203 
-25.7530. 

-13.4523 
o. 009.2· 

HG 20.:3 
. -'25.26,20. 

1.1383 
0.0085 

HG 202 
-27..3460 

-11.8782 
0.0094 

HG 200 
-29.5030 

-10.5814 
0.0902 

AU 200 
-27.2900 

6.7334 
o. 0085 

PB 207 
-22.4450 

PB 206 

-0.7415 
c. 0092 

Tl 206 
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This report was prepared as an account of Government 
sponsored work. Neither the United States, nor the Com
m1ss1on, nor any person acting on behalf of the Commission: 

A. Makes any warranty or representation, expressed or 
implied, with respect to the accuracy, completeness, 

or usefulness of the information contained in this 
report, or that the use of any information, appa
ratus, method, or process disclosed in this report 
may not infringe privately owned rights; or 

B. Assumes any liabilities with respect to the use of, 
or for damages resulting from the use of any infor

mation, apparatus, method, or process disclosed 1n 
this report. 

As used in the above, "person acting on behalf of the 
Commission" includes any employee or contractor of the Com
mission, or employee of such contractor, to the extent that 
such employee-or contractor of the Commission, or employee 
of such contractor prepares, disseminates, or provides access 
to, any information pursuant to his employment or contract 
with the Commission, or his employment with such contractor. 






