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HELENA RUBEN, ALlAN ~, MARJORIE 0. FALTENS, k'ID DAVID H. TEl1PLETON 

The crystal and rrolecular structure of Na:r~u (S20 3) 2· 2H20 has 

been determined fram a single crystal X-ray diffraction study. 

The nonoclinic space group is P21/a with a = 18.206(2), b = 

11.355(6), c = 5.436(4) A, 8 =" 97.,87(5)0, Z = 4, d = 3.14 g an-3. . x . 

The structure was refined by full-matrix least-squares to a 
(' " 

oonventional R factor of O. 055 using 1811 non-zero intensities. 

The gold atom is oonded to two sulfur atans fran u,vo thiosulfate· 

groups in a nearly linear arrangement I (S-Au-S, 176.5°). The 

average Au-S, S-S, S-o bond distances are 2.28(1),2.06(1)" ~d 
° . 

1. 46 (1) f:.. The three scxlium atans areooordinated to irregular 
, 

J.X>lyhedra of oxygen neighborsi two of the scxlium atans have six 

such neighbors and one haf;' five. Hydrogen bond lengths are 
° 0· 

o-H ••• S = 3.24(1) and 3.33(1) A, o-H .•• O = 2.75(1) A. 
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An extensive investigation of the r-essbauer sped::raof gold 

. . 2 
. ccmpotmds was undertaken by F:al tens and Shirley to seek 5'jsternatic 

relatiOnships of these spectra to chemical structure .. It was learned 

. that-both the isaner shift and the magnitude of the qUadrupole split-

ting varied over '-'Tide ranges for various CCl1'lfX>tmds,and neit..l-J.er 

effect alone could be used even to distinguish between gold(I) and 

gold (III). HCMever, syst.erMtic relations were discOvered which 

penni tted unique discrimination between ·linear sp canplexes of I 

Au (I) and square-planar dsp2 cartplexes of Au (III) when both effects -

were considered, and a partial understanding was gained of the 

origin of the variation of the spectra. The present study of the 

structure of Na~~u(S203)2·2H20 was done partly to verify its 

structure for the r~ssbauer investigation and partly as a contribution 

to the crystal. chemistrY of salt hydrates. , . 

Gold sodium thiosulfate, knCMn clinically as Aurocidin, Crisal

bine, or Sanocrvsin ~ has been used in sate medical c~cles for the 

treatment of arthritis, tuberculosis, and leprosy. 



Sodium gold(I) thiosulfate was made fran HAuC14 and Na
2

S20
3 

and 

recrystallized fran water-alcohol solution as descr.i.bed by Bravn ~ 

A small crystal, approximately 0.17 x 0.06 x 0~02 rom was glued to a 
\ ( 

t.l1in pyrex glass fiber with the long diIrension of the crystal (the 

crystallographic c axis)' parallel to the fiber" axis. 

The crystals were aligned on. a G. E. XRD-5 manual diffractc:rneter 

equipped with a quarter-circl~Eulf'..riaT1cradle, a scintillation 

counter and a pulse heiqht discriminator. X-rays were produced by 

a rrolybdenurn anode tube("Kal = 0.70926, "Ka'i. = 0.71354 and "KS = 

° ' 
, 0.63225 A) operated at 45 kv and~ 20 maj a 3.0 mil Zr filter was 

located at the receiving collimator. The tube take-off angle was 

2° for the cell dimension measurements and 4° for the intensity 

measurements . 

Cell dimensionS were deterITlined fran a series of measure-nents 

along the hOO, OkO ~ and OOl directions using peaks where the K , / al 

K and Ko were resolved. The B angle was measured directly fran a2 ., . 

. the angle bebt,reen the hOO and OOl rows on the chi circle. All 

measurements were made at roan temperature (~23°). A total of 

1966 independent reflection~ all t.l1at are availahle in a quandrant 

of reciprocal space t.vhere 28 ~ 50°, v:rere counted for ten seConds 

each using the stationary-crystal stationary-counter technique. 

Background ViaS plotted as a function of 28 and applied routinely to 

the reflections wi t.l1 the exception of a minority for vmich back

ground was measured individually because of streaking fran lower 

orders. The rrost intense reflection· (511) was 2303 counts ~ 

second after subtraction of the background. 

\ 
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The abso:rption pcrrameter ll' was calculated to be 145 an-I. 

An absorption correction \-Tas made with ~program5 that approximates 

the ~:rystai with an array of grid pJints; - it resulted in substantial 

improvement of the final agreeIreJ1t. The minimum and maXimum cor

rections applied to the observed intensities were 1.35 and 2.62. 

An extinction correction was not indicated and not made. - The usual 

Lorentz-polarization corrections were made. 

The calculation of the estimated standard deviations of the 

~tensities and the weighting scherre used,m the least-squares are 

described elsewher~ 6. A value of p = 0.07 was found necessary to 

reduce the, weights of the intense reflections so that their 

weighted residuals were ccmparable, to '!:llose of lesser mtensi ties. 

Our unpublished full-matrix least-squares program minimizes the 

f\n1ction _ R~ where R~ = Dv ( iF) 2 /l:WF~ • F 0 and F are, observed and , c 

calculated' stiucture factors, -t.;P is the difference of their rnagni tudes, 

'and W is th~ \<Teighting factor. The program acccmrodates both the 

real, and im3ginary parts of the dispersion correction. Scattering 

factors for neutral AU, neutral S, neutral 0 and Na+were used7 and 

modified for dispersion by adding-2.36, 0.1, 0.0 and 0.0 electronsB 

respectively. The imaginary dispersion te-1'1!".s are B. 89, 0.16, 0.0 

and 0.04. 
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r ° 
cell dirrensions at 23° of a = 18.206(6) I b = 11.355(6) I C = 5.436(4) A 

and ,8 = 97. 87 (5)~ the error-s are subjective estimates. 9, \'lith four 

, °3 
fonnula units per unit cell and a cell volume of 1113 A, the calcu-

1 ted den 'ty' , 3 14' -3 l't 1 10. 3 09 -3 a Sl 1S • g an ; a 1 erature va ue 1S,. g an 

The general position in P21/a is ±(x~y~z; ~+X3~-Y~Z). 
. , 

~ RX ~~. The gold atan location was 

• 
deduced fran a three-dimensional Patterson function. A Fourier 

synthesis phased by the gold atom revealed the locations of the 

sodium and sulfur atoms. A least-squa.:.cs refineP.leI1t of this partial 

,stnlcture using isotropic, temperature factors resulted in R = 

~1M'i/~IFo I = 0.21. ~f/ith anisotropic thermal parameters on the gold 

atanthe R, factor went to 0.19. A difference Fourier revealed the· 

oxygen atan locations. Further refiner.:-ent, with all ato:us anisotropic 

brought R to 0.078. After making the absorption correction t.he final 
, 

agreerrent was R = 0.055 for 1811 non-zero intensities. R 2 was 0.063 I 

and the standard deviation of an observation of unit weight \,,Tas 1.19.
11 

-
Attempts to locate hydrogen atans were unsuccessful. A difference 

0-3 °_3 
Fourier s..howed 28 peaks larger than 1 A The largest peak was 2 A 

and was near the gold atom as were several other large peaks. None of 

~he top peaks a:r;::peared near reasonable. locations for hydrogen atoms I 

and no attempt was made to include hydrogen in the calculations. 

The, final positional par~ters with their standard deviations 
\ 

are listEXl in Table I. The anisotropic thermal ~ameters are listed 

in Table II. 



. ~. l 

6 

~ Rtt ~~. The AU(S203)~ anion is sho.-m in 

a schematic ?rawing in Fig. 1, and the Crystal structure is shavn in 

Fig. 2 and 3. Distances and angles are listed in Tables III and IV. 

The S-Au-S' angle of 176.5 (2) ° is nearly linear, and. there is no sig-

nificant difference in the two Au-S bond lengths. The two·S-S-Au 
I 

angles are also essentially equal, and the dihedral angle of their 
, 

planes is 67 0 
• The two S-S distances are different· frem each other 

by little nore than three standard deviations, but this difference 

is not considered to be significant. The average S-O' bond distance 

, ° 
of the six such bonds in this structure is 1.458 A, and noindividria1 

value is nore than its estimated standard deviation fran· this average. 

These dirnE:msions of the thiosulfate group are in excellent agreE!'!"eI1t 

. with those found by Baggio
12 

for [Co (NH3) 5S203]C1·H20,in whic.h 

thiosulfate is c:x:r.p1cxed to cobalt through a sulf1lr atem as it is 

to gold in this crystal. 'As pointed out by Baggio, 12 t.~e S-S bond 

is shorter in thiosulfates in wh.ich suc~ canp1exing 'is absent, for 

1 1ts' f u,...13,14 d N' . 15,16 exarrp e sa 0 1'~ an, a. 

Although the hydrogen atcm Positions were not determined directly. 

fran the diffraction data, one can identify ~ three hydrogen bonds L'1. 

the structure. The water no1ecule identified as 0(7) has sulfur atan 

° neighbors at 3.24 (1) and 3.33 (1) A.' These distances are within t;he 

range of o-H ... S hydrogen bond distances which have been verified by 

nmr17 ,18 and neutron diffraction16 studies for sodium thiosulfate 

pentahydrate and magnesiurri thiosulfate hexahydrate, and the angles 

to these two sulfur neighbors and the two sodium neighbors are 
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roughly tetrahedral. On this basis T.tle assign the two hydrogen ata:1S 

of 0(7) to o-H ... S bonds. Water rrolecule 0(8) has a neighbor 0(5) at 
o 

2.75(1) A, a nonnal distance for an o-H ... O hydrogen bond, and again 

the angles defined by tllls oxygen neighbor and the two sodium neigh

bors are reasonable ·for hydrogen bonding. The position of the other 

hydrogen on 0(8) must carplete a rrore or less tetrahedral ax>rdination 

for this oxygen atom, hut no neighbor is available close enough in a 

suitable direction fora hydrogen bond. Thus we conclude that d(3) 

I makes only one hydrogen bond. 

The next nearest neighbor to the gold atom, besides 5(3) and 
0-

S(4), is another gold atom at 3.302(1) A. The nearest neighbors of 

the sodium atomS are all oxygen atoms. Na (1) is ax>rdinated by six 
o 

oxygen atams at distances of 2.36 to 2.63 Ai the two nearest neighbors 

are two oxygen atoms of water rrolecules. Na(2) is also cobrdin~ted 
o 

by six oxygen ata:1Sat distances fran 2~3s to 2.54 A,the nearest 

of which cc:rres fran a, wa~ rrolecule. Na(3) is ax>rdinated to five 
, 0 

oxygen atoms ranging in distance fran 2.34 to .2.53 A, the closest of 

which is fram a water rrolecule. The stereogram in Fig 3 shCMs sane 

of the coordination about the sodium ionS. , 
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Table I. Positional a ·Parameters------- -
x y z 

.Au .07361 (3) .06642(5) .147:1( l) 

S (1) .0006( 2 ) .,3396 ( 3 ) .2I78( ? ) 
S (2) .. ~ 592 ( 2 ) ,,0358 ( _3) " 1207( 5·) 
S (3) .159l( 2 ) -.0366( 3 ) -.033t:i( 6 ! 
s (4) -.D063( 2 ) .1713( 3 ) .34.97( 6 ) 
Na(l) .2176 ( 3 ) .3?52( 5 ) .3495(10) 
Na (2) .. 1254( 3 ) -,,409~J 4 ) .3I59( 9 ) 
Na( 3) .4129( 3) ~.1027( 5 ) .2427(10) 
0'(1) .0762 ( 5) .380') ( 8 ) .2892(17) 
0(2) -.O521( 5) .4 04't ( 8 ) .3419 ( 16) 
0(3) - .. 0'179( 5) ,342S(10) -.050S(15) 
0(4 ) .J108( 5 ) -.016'J( 9 ) -.0319(16) 
0(5) .2543( 5 ) .1633( 8 ) .0916( 16) 
0(6) b .2783 ( 5 ) .0010 ( . 8 ) .3803(15) 
O(7)b o1652( 5 ) -.2179( 9) .4294(1<J) 
0(8) .33H7( 5 ) -.2627( 8 ) , .3212(17) 

a Standard deviations in this and subsequent tables 

appear in parentheses. 

b lvater molecule oxygen atom. 
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Table II. Anisotropic Thermal Parameters~ 

Au 
S (1) 
S (2) 
S (3) 
S (4) 
Na (1) 
Na(2) 
Na (3) 
0(1) 
0(2) 
0(3) 
o (4) 
0(5) 
0(6) 
0(7) 
0(8) 

B11 ' 

2.02( 2) 
1.82(12) 
1.99(12) 
2.10(13) 
2.57(14) 
4.33(28) 
2.70(22) 
2.65(23) 
2.13(38) 
2.53(38) 
2.95(42) 
2.66(40) 
3.12(41) 
3.20(40) 
2.51(40) 
4.30(50) 

B22 

1.84( 3) 
1.71(2) 
1.73(12) 
2 .. 15(14) 
1.88(14) 
2.62(25) 
2.13(22) 
2 .. 90(24) 
2.48 (It 1 ). 
2.29(39) 
4.46(52) 
3.00(42) 
1.95(37) 
1.92(39' 
3.25(46) 
2 .. 09(40) 

B33 

2.5S( 3) 
1.41(lU 
1.05(11) 
2.03(13) 
3.01(15) 
2.47(22) 
1.97(20) 
2 .. 57(23) 
3.12(43) 
2.71(40) 
1.56(36) 
2.03(37) 
2.15(35) 
1.52(34) 
3.91(46) 
2 .. 40(39) 

B12 

.1S( 2) 

.02(10). 

.03(10) 

.38(11) 

.19(11) 
1.05(21) 
.07(17) 

-025(19' 
-.45(31) 

.41(31) 

.02 (39) 

067(34' 
-.52(32)·· 

.08(31) 
-.01(35) 
-.34(35) 

B13 
.:H( 2) 
.15( 9) 
.14 ( 9) 
.. 11(10) 
.93(11) 
.19(19) 
.19(1-" 
.30 ( 18 ) 

-.17(311 
.98(31) 

-.64(30)· 
.. 31(30) 

-.47(30) 
-.21(29) 

.85(35) 
-005(351 

a The anisotropic t~mperature factor has the form 

~B23 

-.23( 2) 
.03(10) 
.04 ( 9) 

- .. 52( 11) 
.02(12) 
.35( 19) 

-.09(17) 
- ... 22( 19) 

.44(34) 
-.10()1)· 
-.19( 35) 
-030(33) 

.40(311 

.07(2<) 

.3U 3<) 
- .. 43(32) 

T = exp[-O.25 (B11ai2h2 + ... +2B12a!a~hk + .... )] 
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Table:J::tL Ihteratomic Distances!' ............ __ tIW ~_ 

Atoms Dist (i) Atoms Dist (i) , Atoms Dis,t (i) 

Au -Au 3.302(1) S(4) -0(7)12 3.326(10) 0(1) -0(2) 2.408(12) 

Au -S(3) 2.280(3) Na(1 )-0(1) 2.626(10) 0(1) -0(3) . 2.381 (12) 

Au ":S(4) 2.272(3) Na(1)-0(4) 2.494(11) . 0(1) -0(2) 3.224(13) 

S(1) -o(r) 1.457(9) Na( 1 )-0(5) 2.460(11 ) 0(1)-0(4) 2.885(12) 

S(1) -0(2) 1.458(9) Na ( 1 )-0 ( 6 )~ 2.473(10) 0(1) -0(6) 3.286(12) 

S(1) -0(3) 1.45
c
1 (9) Na(1)-0(7)12 2.355(11) O( 1) -0(8).12 2.940(12) 

S(1) -S(4) 2.051(5) Na( 1 )-0(8)12 2.399(11 ) '0(2) -0(2) 3.221(19) 

S(1) -Na(3) 3.201(6) Na,(2)-0(1) 2.540(10) 0(2) -0(3), 2.408( 12) 
, 

S(1) -Na(3) 3.203(6) Na(2)-O(2) 2.433(10) 0(2) ~0(4) 3.255(12) 

S(2) ,;,,0(4) 1.463(9) Na(2)-0(3) 2.392( 10) 0(2) -0(6) 3. 303( 13) 

S(2) -0(5) 1.458(9) Na(2)-O(3) 2.392( 10) 0(2)· -0(7)12 3.315(13) 

I S(2) -0(6) 1.461 (9) Na(2)-0(4) 2.390(11) 0(2) -0(8)12 2.940(12) 

S(2) -S(3) 2.069(5 ) Na(2)-0(6) 2.459(10) 0(4) -0(6) 2.403(12) 

S(2) -Na(3) 3.199(6) Na(2)-O(7)12 2.348( 11 ) 0(4) -0,(5) 2.426(13) 

S(3) -0(4) 2.770(10) Na(3)-O(1) 2.532(11) 0(4) -0(6) 3.176(12) 

S(3) -0(5) 2.881(9) Na(a)-O( 1) 2.931 (11 ) 0(5) -0(6) 2.421(12) 

S(3) -0(6) 2.936(9) Na(3)-0(2) 2.381(11) 0(5)-0(7):2 3.118(13) 

S(3)-O(7)12 3.239(11) Na(3)-0(2) 3.157(11) 0(5) -0(8)12 2.751 (12) 

S(4) -0(1) 2.858( 10) Na(3)-0(3) 2.383(11) 0(6) -0(7)12 3.260(13) 

0(6) -0(8)12 
I' 

S(4) -0(2) 2.774(10) Na(3)-0(4) 2.423(10) 3.222(13) 
, 

/: 

S(4) -0(3) 2.904(10) Na(3)-0(6) 2.908(11) 0(7 )12-0(8)12 . 3.328(14) 

!9listances have not been corrected for thermal motion. The table 1i s ts 

all of the distances less than 3.35 i. 

~ater molecule oxygen atom. 

" 
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Tablerl. Selected Angles 
--~----

5(3) - Au -5(4) 176.5(2) 0(2)-Ha(2)..o(3) 88.0(4) 

0(1) -5(1)-0(2) 112.0(7) 0(2)-Ha(2)..o(4) 150.7(5) 

" 0(1) -5(1)-0(3) 109.9(7) 0(3)-Ha(2)..o(6) 170.6(5) \ 

0(2) -8(1)-0(3) ll2.3(7) ,0(4)-Na(2)-O(6) 81.8(4) 

0(4) -5(2)-0(5) 112.2(7) 0(4)-Na(2)-O(7) 118.8(5) 
\ 

0(4) -8(2)-0(6) llO.5(7) 0(6)-Na(2)-O{7) 92.4(4) 

0(5) -5(2)-0(~) 112.1(7) 0(1)-Na(3)-O(2) 82.0(4) 

Au -5(3)008(2) 103.6(1) 0(1)-Na(S).;o(3) 117.7(4) 

Au -5(4)-S(1) 104.1(1) 0(1 )-Ha'(3).;o (4) 126.6(5) 

. 0(1)-Ha(1)~(4) 68.5(3) 0(1)-Na(3)-O(8) 74.1(4) 

0(1)-Ha(1)..o(5) 116.6(4) 0(2)-Na(3)-O(8) 146.8(5) 

0(1)-Ha(i)-O{6) 80.2(4) O(S)-Ha(S).;o(8) 113.3(S) 

0(1)-Ha(1)-0(7) 156.6(5) . 5(3)- 0(7)-8(4) 103.9(2) 
'-, 

O(l)-Na(1)-O(8) 71.5(4) S(3)- 0(7)-Na(1) 1()l.4(3) 

0(4)-Na(l)-O(6) 79.5(4) S(3)- 0(7)-Na(2) '114.2(3) 

0(S)-Na(1)-O(7) 80.7(4) 5(4)- 0(7)-Na{1) 123~6(3) 

0(5)-tla(1)-o(8) 107.0(4) - 8(4)- 0(7)-Ha(2) 89.4(2) 

0(7)-Na(1)-0(8) 88.9(4) H.(1)-o(7)-Ha(2) 123.5(4) 

0(1)-Ha(2)-O(2) 80.8(4) Ka(1)-O(8)-Na(S) 97.4(3) 

O(l)~Ka(2)-O(3) 90.6(4) Na(1)-O(8)-O{S) 117.2(4) 

0(1)-Na(2)~(7) 167.7(5) Na(3)-0(8)-O(5) ! 113.2(4) 
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Figure Captions 

, () 3- ' 
~1tm£2 1· Schematic drawing of the Au S203 2 anion. 

fim!t~~. Perspective view of the unit cell contents. 

E1~2 2.' Stereogram showing the coordination to sodiUm atoms. 
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OBSERVED AND CALCULATED STRUCTURE FACTORS OF SODIUM GOLD THIOSULFATE DIHYDRATE 
Fe A (0,0,0 J = 1896 

H FOB FCA 
K,L = 0, 0 1 264 271 16 229 222 13 72 61 7 0 8* 

2 354 324 2 331 333 17 26 1 14 206 219 e 0 13* 
4 113 113 3 92 80 18 174 ·U,3 15 76 51 9 164 171 
6 365 360 4 569 565 19 95 90 16 95 101 K,L= 13, 0 
8 225 210 5 148 138 K,L = 6, 0 17 0 9* 1 102 ·86 

10 18 20 .6 192 185 0 184 183 K,L= 9, 0 2 114 101 
12 524 491 1 108 107 1 104 92 1 279 264 3 0 15* 
14 414 387 8 299 321 2 l18 215 2 138 141. 4 136 1,+8 
16 177 164 9 70 7';) 3 219 220 13 40 40 5 91 115 
18 25 40 10 450 468 4 381 414 4 132 136 K,L= 0, 1 
20 149 137 11 58 55 5 302 318 _ 5 208 216 -20 47 40 

K,L = 1, 0 12 156 146 6 385 398 6 74 79 -18 .71 60 
1 309 292 13 138 138 7 158 153 1 217 236. -16 329 293 
2 2eo I'll 14 73 75 8 388 370 8 99 104 -14 71 69 
3 74 73 15 88 88 9 183 176 9 138 138 -12 85 82 
4 206 2013 16 256 261 10 120 124 10 132 142 -10 408 :~ 90 
5 365 350 17 35 27 11 17.6 188 11 67 76 -8 420 396 
6 91 90 18 163 168 12 81 87 12 101 112 -6 221. 202 
.6 90 90 19 0 9* 13 23 21 13 161 147 -4 383 358 
7 213 228 20, 0 14* 14 125 131 14 81 97 -2 447 429 
8 246 253 K ,L = 4, 0 15 ' 43 56 15 130 131 0 428 423 
9 382 3!ll 0 135 129 16 26 27 K,L= 10, 0 2 263 252 

10 225 239 1 2H2 283 17· 163 166 0 197 171 4,410 402 
11 170 171 2 363 363 18 n9 120 1 124 114 6 350 345 
12 123 i23 3 422 419 19 28 39 2 80 77. 8 24 21 
13 284, 283 4 46 40 K,L = 7, 0 :3 269 2 'J6 10 196 179 
14 0 22* 5 436 428 1 39.8 386 4 50 57 12 430 399 
15 176 17'J 6 139 DO 2 0 11* 5 86 101 14 163 145 i 
16 114 116 7 87 94 3 34 52 6 50 46 16 156 136 
17 59 53 8 35 .44 4 53 56 7 0 ' 10* 18 275 2 4 8 
18 36 40 9 258 269 5 131 135 8 26 28 20 134 III 
19 74 76 10,130 124 6 35 41 9 177 195 K,L= 1 , 1 
20 0 12* 11 245 257 7 310 322 10 53 34 -21 117 175 
21 207 192' 12 36 34 .B 64 65 11 173 191 -20 27 30 1 ' 

K,L: 2, 0 13 116 120 9 123 14l. 12 133 141 -19 0 10* ! 
0 450 473 14 105/t07 10 22 11 13 39 42 -18 44 40 
1 170 174 15 \ 125 122 11 121 134 14 90 91 -17 122 123 

(2 15 26 16 64 64 12 33 22 K,L= 11, 0 -16 41 48 
3 339 333 17 257 247 13 279 291 1 61 58 -15 191 208 
4 176 176 L8 26, 18 14 141 137 2 203 lYB -14 17J 193 
5 358 339 19 147 140 15 150 159 3 . 93 88 -13 148 165 
6 492 473 20 0 L6* 16 26 32 4 160 174 --"12 158 176 
7 8B 94 K ,L:::· 5, 0 17 0 10* 5 - 27 25 -11 285 31.7 
8 299 297 1 11 43- - 18 0 19* 6 71 73 . -10 171 1 Y9 . 
9 100 103 2 226 231 K,L= 8, 0 1 27 22 -9 441 472 ." 

10 130 128 3 47 41 0 373 368 8 81 92 -8 0 tl* 
11 241 241 4 393 425 1 54 46 q 47 56 .;..7 352 353' 
12 136· 14't 5 38 22 2 203 217 10 215 UH -6 128 125 
13 90 92 6 129 143 3 13B 137 11 28 27 - 5' 168 166 
14 IH·136 1 247 2H5 4 22 18 12 146 153 -4 116 107 
15 22 21 8 126 129 5 72 71 K,L= 12, 0 -3 251. 242 I 

16 51 '61 9 0 14* 6 227 235 0 145 128 -2 122 111 
11 196 201 10 212 2 Fs4 7 86 84 1 115 105 -1 468 533 
18 10·1 102 11 21 20 8 175 158 2 118 113 0 353 3~6 
19 14- 13 12 75 B1 9 52 49 3 183 204 1 49 ~ 1 
20 125 125 13 118 116 10 0 11.* 4 40 44 2 345 32~ 

----21 49 38 14 23 6 1,1 0 10* 5 114 127 3 371 36B 
" K,L = 3, 0 15 19 84 12 185 182 6 0 17* 4 404 3H7 

----_ ... 
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5 664 619 20 84 14 -7 203 200 10 248 255 -10 102 95 
6 141 119 K,l= 3, 1 -6 19 30 11 110 166 -9 3.01 296 
7 145 140 -21 51 46 -5 473 519 12 39 37 -8 120 117 

8 64' 60 -20 120 124 -4 26 25 13 80 75, -7 157 155 

9 72 69 -19 86 94 -3 278 279 14 63 64 -6 24 23 

10 55 61 -18 154 164 -2 131 132 15 25 ' 22 -5 115 105 
11 328 318 -17 17 85 -1 388 394 16 142 149 -4 23 11 

12 109 104 -16 49 61 0 32 33 11 26 32 -3 391 394 

13 205 201 '-15 109 llO 1 373 401 18 27 17 -2 49 50 

14 153 150 -14 223 249 2 44 39 19 84 86 -1 343 342 

15 23 3 -13 96 104 3 207 211 K,l= 6, 1 0 305 298 

16 152 149 -12 304 338 4 63 59 -19 60 67 1 143 124 

17 202 187 -11 29 33 5 17 7 ..;.18 107 116 2 20 26 

18 78 64 ' -10 63 73 6 30 30 -17 91 8S 3 223 222 

19 85 80 -9 93 87 7 404 405 -16 143 154 4 139 14., 

20 0 9* -8 152 162 8 18 21 -15 102 121 5 342 346 

K,l= 2, 1 -7 56 57 9 332 320 -14 168 192 6 21 5 

-21 103 100 -6 384 392 10 28 6 -13 133 146 ,7 162 161 
-20 0 16* -5 205 209 11 72 75 -12 25 28 B 54 57 

-19 187 186 -4 338 '348 12 71 68 -11 169 158 9 134 147 

-18 89 91 -3 130 128 13 174 172 -10 11:5 106 10 23 16 
-17 171 184 -2 23 19 ,14 0 8* -9 ,41 38 11 250 '2b9 

-16 174 18b -1, 376 373 '15 215 215 -8 242 239 12 137 143 
-15 23 28 0 455 459 16 0 19* -7 72 6'6 13 134 141 
-14 71 87 1 68 66, 17 131 129 -6 155 155 14 26 22 

-13 115 124 2 391 403 18 38 40 -5 296 296 15 0 7* 
-12 123 128 3 20 31 1'1 62 4'1 -4 206 211 16 104 101 
-n 229 253 4 305 303 Ktl= 5 t 1 -3 30 24 17 132 132 
-10 300 3.02 5 161 156 -20 141 137 -2 327 328 Ktl= 8, 1 

-9 18 14 6 192 190 -19 41 33 -1 125 121 -17 ·44 40 

-8 214 222 7 127 115 -18 194 208 0 135 129 -16 164 150 

-7 124 133 8 465 463 ~17 82 96 1 252 243 -15 0 16* 
-6 31 46 9 0 6* -16 80 91 2 62 64 -.14 148 141 
-5 587 623 10 298 290 -15 166 185 3 192 187 -13 80 74 
-4 185 198 11 106 106 -14 115 12,6 4 2S2 248 -12 28 27 
-3 109 114 12 149 138 -13 65 71 5 58 66 -11 86 82 
-2 207 210 13 152 146 -12 154 166 6 20'3 217 '-10 278 253 
-1 122 123 14 150 152 -11 23 39 7 219 211 -9 1B6 178 

0 449 441 15 33 36 -10 23 35 8 41 37 -8 304 279 
1 432 447 16 221 217 -9 247 241 9 166 175 -7 138 135 
2 240 223 11 72 ' 72 -8 142 139 10 175 119 -6 106 97 
3 155 144 Itl 52 51 -7 22 35 11, 23 16 .' -5 '49 44 
4 396 375 19 27 29 -6 470 495 12 169 184 -4 144 14,2 
5 25 25 20 101 97 -5 77 80 13 89 88 -3 93 85 
6 65 66 Ktl: 4, 1 -4 376 390 14 134 133 -2 326 322, 
7 253 246 -20 29 26 -3 266 271 15 125 12,2 -1 86 83 
8 125 124 -19 126 142 -2 78 74. 16 102 103 0 202 201 
9 224 220 -18 27 30 -1 274 265 17 90 93 1 86 85 

10 165 155 -17 151 170 0 166 158 18 152 156 2 131 144 
11 28 28 -16 0 10* 1 156 145 K,l= 7, 1 3 80 83 
12 254 2'56 ' -15 129 130 2 '242 236 -18 0 13* ,'4 259 264 
13 143 138 -14 42 48 3 162 165 -:17 142 154 5 128 135 
14 100 104 -13 279 298 4 98 100 -16 0 4* . 6 283 281 
15 203 199 -12 3'1 55 5 221 218 -15 228 244 7 32 15 
16 108 113 ..,.11 271 307 6 245 249 -14 126 117 8 0 5* 
17 87 91 -10 37 47 ' 7 105 118 -13 110 ·98 9 24 12 
18 132 125 -9 94 '18 8 427 417 -12 85 74 10 123 128 
19 54 57 -8 28 35 9 121 118 -11 Dd 132 11 25 30 

.,-----' 
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12 223 237 5 51 60 -1 10 13 q 238 230 -16 195 204 
13 58 53 6 114 125 0 62' 69 10 20 8 -15 100 96 
14 15 82 1 134 118 1 31 13 11 264 254 -14 335 319 
15 71' 76 8 37 39 2 In 104 12 154 147 -13 32 36 

16 88 82 9 160 176 3 53 74 13 39 40 -12 137 143 

K,l= 9, 1 10 54 51 4 31 40 14 24 26 -11 202 1 '18 

-16 31 23 11 27 34 K,l= 0, 2 15 150 141 -10 167 169 
-15 87 73 12 92 101 -20 128 105 16 0 16* -9 98 104 
-14 30 :13 13 109 107 -18 214 183 17 238 226 -8 270 281 

-13 29 34 K,L= 11, 1 -16 198 170 18 61 50 -7 70. 66 
-12 144 135 ..,12 251 212 -14. 157 151 19 0 12* -6 339 341 
-11 152 141 -11 43 41 -12 247 223 K,l= 2, 2' -5 101 101 
-10 92 84 -10 186 163 -10 506 492 -21 153 148 -4 103 95 
-9 269 246 -9 0 10* -8 112 109 -20 97 93 -3 130 130 
";8 151 138 -8 41 35 -6 452 433 -19 6& 75 -2 2.82 286 
-7 144 169 -7 29 22 -4 538 536 -'18 136 133 -1 138 131 

108 1.09 165 154 -2 35 36 -11 56 52 0 430 441 "--6 -6 
-5 26 9 

I 
-5 29 20 o ,256 249 -16 122 122 1 ,53 53 

-,4 130 120 -4 140 132 2 563 574 -15 Al 81 2 62 58 
-3 125 115 -3 0 5* 4 467 416 -14 3Y 44 .. 3 198 lCJ3 

-2 50 41 -2 63 58 6 17 7 -13 10<) 116 4 251 240 
... 1 171 170 -1 48 47 8 141 139 -12 125 127' 5 80 83 

0 CJ7 81 0 230 226 10 236 230 -11 29 28 6 414 404 
1 24 16 1 27 8 12 38 34 -10 224 228 7 109 110 
2 230 240 2. 315 286 14 192 ·170 ' -9 259 264 8 99 92 
3 243 231 I 3 38 29 16 344 310 -8 135 132 9 0 16* 
4 58 54 4 108 129 18 154 131 -7 387 385 10 110 ·112 
5 206 219 5 27 17 K.L= ] , 2 -6 378 375 11 53 53 
6 59 68 (, 72 8,1 -21 29· 1 -5 321 318 12 238 238 
7 87 90 7 55 57 -20 68 64 -4 289 302 13 40 36 

,8 155 163 8 135 140 -19 171 170 -3 59 57 - 14 127 130 
9 25 19 9 48 53 -18 26 45 -2 114 121 15 61 57 

,,10 67 16 10 69 64 -17 247 259 -1 323 319 16 36 38 
11 181 191 11 29 31 -16 76 80 0 32 23 17 109 100 
12 26 34 K,IL: 12. 1 -15 56 53 1 242 234 18 106_ lC9 
13 108 111 -9 0, 2* -14 121 128 2 320 309 K, L = 4, 2 

14 149 150 '-8 105 96 -13 30' 35 3 61 62 -20 0 6* 
15 0 18* -1 213 196 -12 94 98 4 197 201 -19 29 38 

K,L= .10, 1 -6 52 51 -11 310 313 5 170 167 -18 0 11* 
-14 69 58 -5 170 165 -10 183 194 6 30 3,3 -17 65 68 
-13 163 149 -4 0 6* -9 186 185 7 424 411 -It 0 10* 
-12 30 ' 7 -3 100 103 -8 131'136 8 243 231 -15 264 286 
-11 162 149 -2 .112 98 -7 ,48 41 q 220 213 -14 0 3'" 
-10 170 150 -1 51 47 -6 111 114 10 228 221 -13 262 259 

-9 28 33 0 41 . 24 -5 365 315 11 112 113 -12 83 85 
':'8 104 94 1 178 163 -4 119 116 12 126 124 -11 134 128 
-7 188 177 2 29 8 :"3 279 275 13 228 217 -.10 93 93 
-6 0 5* 3 126 146 -2 123 128 14 24 13 -9 200 213, 
-5 221 204 4 50 5.1 -1 218 293 15 112 lC9 -8 52 56 
-:-4 148 135 , 5 41 38 0 192 190 16 152 153 -7 251 247 
-3 115 106 6 41 47 1 230 226 17 64 64 ':"6 21 18 
-2 96 89 7 136 165 2 159 146 18 27 29 -5 174 177 
-1 112 101 B 0 13'" 3 405 402 19 119 110 '-4 126 121 

0 173 158 K,L= 13, 1 4 lA8 181 KtL= 3. 2 -3 309 321 
1 291 273 -5 0 5* 5 354 344 -20 149 149 -2 53 43 
2 51 54 -4 167 152 - 6 194 191 -19 0 24* -1 519 546 
3 154 160 -3 139 126 1 308 307 -18 89 74 0 212 .205 
4 124 132 -2 0 11* 8 12 75 -17 37' 46 1 287 291 

. __ ._-'" 
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2 53 52 -16 110 116 5 141 145 -3 132 115 3 0 4* 
3 109 106 -15 143 165 6 125 126 -:-2 134 125 4 112 120 
4 36 38 -14 27 41 7 94 96 -1 -99 qz 5 21:1 25 
5 270 276 -13 127 144 '8 87 92 0 80 76 6 186 206 
6 27 33 -12 196 196 9 213 226 1 222 217 7 40 45 
7 291 279 -11 44 41 10 103 111 , 2 138 144 8 137 134 
e 28 23 -10 205 200 11 113 128 3 14.5 143 9 0 IB* 
9 163 157 -9 199 201 12 108 114 4 142 154 k,l= 12, 2 

10 0 5* -8 34 ' 35 13 0 21* 5 96 104 -8 53 48 
11 251 239 -7 94 92 14 0 17* 6 160 159 -7 165 155 
12 46 !:i4 -6 267 263 15 157 163 7 127 134 -& 0 11* 
13 280 269 -5 125 118 16 40 45 8 51 60 -5 53 57 
14 85 77 -4 371 374 K, l = 8, 2 9 140 150 -4 61 49 
1-5 156 156 '""3 89 87 - -16 127 118 10 53 56 -3 92 89 
16 26 21 -2 226 223 -15 0 13* 11 121 129 -2 43 42 
17 38 46 -1 299 293 -14 29 23 12 39 37 -1 183 176 
18 28 3'4 0 140 132 -13 91 83 13 0 6* 0 79 77 

K,l= 5, 2 1 68 69 -12 146 138 K,L= 10, 2 1 130 132 
-19 29 - 39 2 206 204 -11 91 88 -13 96 86 2 79 87 
-18 29 43 3 132 129 ~10 290 272 -12 67 59 3 30 32 
-11 73 81 4 120 117 -9 38 42 ,....11 29 22 4 30 49 
-16 94 106 5 118 122 -8 58 60 -10 132 130 ') 157 149 
-15 74 82 6 0 11* -7 82 74 -9 148 138 6 84 89 
-14 240 25') 7 136 14,} -6 126 117 -3 28 11 K,L= 0, 3 
-13 86 92 8 235 239 -5 51 49 -7 325 315 -20 1&& . 144 
-12 50 58 -4 2'} 5 296 

r 

-6 28 14 185 153 138 142 9 ..,.18 
-11 109 121 10 273 284 -3 79 66 -5 89 82 -16 25 15 
-10 166 162 11 146 156 -2 152 143 -4 79 73 -14 194 176 
-9 129 129 -12 142 148 -1 105 100 -3 96 88 -12 246 227 

j -8 181 169 13 79 81 0 79 14 -_2 55 It 8 -10 136 131 
-7 40 30 14 26 33 1 124 113 -1 118 lUi -8 184 177 
-6 259 25? 15 27 36 2 229 241 0 27 14 -6 485 480 
-5 22 25 16 91 85 3 84 75 1 DB 132 -4 197 194 
-4 0 10* 17 40 36 4 314 325 2 140 133 -2 105 101 
-3 230 226 K, L = 7, 2 5 23 22 _3 64 66 0 134 130 
-2 258 252 -18 31 33 6 24 20 4 156 156 2 311 317 
-1 135 129 -17 140 1')4 7 34 36 5 185 203 4 110 113 

0 490 503 -16 30 21 8 124 131 6 0 12* 6 346 347 
1 54 64 -15 51 56 9 25 36 ,7 227 209 8 268 259 
2 27 34 -14 29 16 10 182 203 8 38 35 10 165 163 
3 245 24 3 -13 178 167 11 0 18* 9 21 25 12 227 209 
4 72 73 -12 27 26 12 70 76 10 48 63 14 155 143 
5 78 79 --11 254 2it7 13 115 99 11 is 38 16 222 192 
6 233 232 -10 91 89 14 73 75 K,l= 11 , 2 K,l= 1 , 3 
7 20 12 -9 218 211 15 40 38 -11 31 34 -20 0 3* 
8 198 202 -8 0 12* K,L= 9, 2 -10 43 38 -19 190 181 
9 184 185 -7 25 33 -15 62 51 -9 30 20 -18 46 41 

10 50 58 -6 155 150 -,14 100 98 -8 215 204. -17 109 104 
11 108 105 -5 251 239 -1:3 ' 66 58 -7 0 23* -16 86 94 
12 260 259 -4 25- 16 -12 41 50 -6 168 151:! -15 203 199 
13 0 6* -3 243 237 ':11 161 163 -5 88 90 -14 23 21 
14 133 134 -2 33 11 -10 28 12 -4 41 35 -15 156 161 
15 68 78 -1 H2 78 -9 87 83 -) 41 30 -12 22 20 
16 38 41 0 83 78 -8 201 194 -2 173 169 -11 14 B 150 
17 78 82 1 237 233 -7 81 80 -1 0 1 * -:-10 127 127 

K,L= 6, 2 2 62 56 -6 107 99 0 177 172 -9 120 121 
-18 136 150 3 351 362 -5 321 320 1 28 30 -8 56 56 
-17 0 10* 4 49 43 -4 ~9 62 2 12b 11.5 . -7 29b 300 

-- -----------
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-6 141 131 l3. 102 99 -5 101 91 -11 61 61 8 56 53 

-5 433 43'l 14 16 79 -4 68 64 -16 0 14* 9 129 134 

-4 176 177 15 26 29 -3 222 216 -15 J6 82 10 0 16* 
-3 19 8 16 130 124 -2 57 51 -14 102 116 11 0 24* 
-2 58 65 17 97 92 -1 192 192 -13 0 7* 12 38 34 

-1 205 213 K,L= 3, 3 0 30 17 -12 210 203 13 135 138 
0 74 71 -19 28 23 1 129 124 -11 136 128 14 57 61 

1 389 391 -18 91 86 2 20 11 -10 131 131 K,L= 8, 3 
2 167 167 -17 0 6* 3 340 340 -9 i 39 133 -15 0 19* 
3 48 52 -16 169 176 4 29 17 -8 123 123 -14 147 133 
4 233 229 -15 105 108 5 278 283 -7 45 43 -13 43 ,31 
5 79 77 -14 82 83 6 &7 6El -6 212 217 -12 205 189 
6 158 152 -13 84 84 7 108 110 -5 57 56 -11 66 61 
7 430 437 -12 78 71 8 89 94 -4 84 78 -10 0 23* 
8 21 26 -11 114 110 9 75 61 -3 137 123 -9 114 101 

9 144 140 -10 299 299 10 23 20 -2 34 25 -8 157 152 

'10 44 38 -9 31 22 1 1 259 262 -1 208 204 -7 125 116 

11 56 52 -u 166 167 12 25 19 0 252 238 -'6 292 277 

12 48 41 -7 43 37 13 51 52 1 112 104 -5 0 1* 

13 74 78 -6 71 70 14 64 70 2 208 200 ' -4 154 156 I , 

14 o '9* -5 110 III 15 66 77 3 133 131 ~3 . 47 36 

15 165 )155 -4 211 225 16 28 22 4 85 83 -2 66 59 

16 76 79 -3 126 130 K,L= 5, 3 5 191 182 -1 155 150 

17 56 58 -2 380 389 -10 66, 71 6 142 145 0 23} 224 

K, L= 2, 3 -1 114,121 -'17 0 9* 7 0 15* 1 25 23 

-20 99 , 91 0 225 225 -16 170 177 8 224 226 2 168 U5 

-19 79 82 1 151 149 ~15 77 76 9 24 21, ' 3 83 79 

-18 101 100 2 322 327 -14 ~3 92 10 50 48 4 0 ,5* 

-17 164 165 3 131 123' -13 171 174 11 147 149 5 75 74 

-16 0 7* 4' 323 324 -12 58 66../ 12 58 61 6 170 177 

-15 240 248 5 ~6 93 -11 68 72 13 27 38 7 89 96 

-14 194 194 6 188 185 -10 245 246 14 187 180 8 218 227 

-13 93 91 7 76 63 -9 25 21 15 0 24* 9 65 65 

-12 137 136 8 22 13 -8 155 153 K,L= 7, 3 10 81 86 

-11 138 130 9 22 12 ""'7 100 101 -16 53 60 11 48 50 

-10 83 83 10 197 189 -6 35 26 -15 110 126' 12. 63 73 

-9 2,31 231 11 115 117 -5 131 128 -14 30 29 K,L= 9, 3 

-8 68 64 12 238 229 . -4 253 251 -13 201 188 -13 82 74 

- -7 20 18 13 61 54 -3 24 22- -12 29 15 -12 61 47 

-6 266 271 14 0 17* -2 325 324 -11 164 154 -q 14 12 

-5 246 247 15 130 124 -1 220 226 -10 115 168 -10 42 37 

-4 111 123 16 109 116 0 197 190 -9 28 25 -9 78 66 

-3 .283 296 17 49 53 1 215 214 -8 61 63 -8 137 126 

':'2 134 134 K. L= 4, 3 2 158 154 -1 225 217 -7 185 114 

-1 295 305 -19 29 32 3 144 143 -6 46 36 -6 29 6 

0 231 229 -18 0 5* 4 200 206 ':'5 213 203 -5 240 223 

1 21 21 -17 117 122 5 1,19 119 -4 84 88 -4 115 ,112 

2 148 144 -16 27 33 6 91 91 -3 26 22 -:-3 57 49 

3 56 54 -15 136 141 7 23 '2-4 -2 51 53 -2 226 221 

4 157 159 -14 26 27 '8 95 94 -1 223 217 -1 72 60 

5 188 1H3 -13 36_ 39 9 94 98 0 60 49 0 38 35,-

-6 227 223 -12 78 79 10 207 202 - 1 314 296 1 117 III 

7 41 37 -11 327 322 11 25 25 2 130 141 2 0 17* 

8 174 169 -10 24 12 12 222 234 3 180 181 3 46 42 
9 157 156 -9 355 371 13 82 81 4 0 19* 4 147 154 

10 84 93 -8 23 18 14 38 51 5 127 125 5 15 79 

11 269 261 -7 148 139 15 91 93 6 24 29 ---/'6 60 74 
12 137 136 -6 B 28 K,l= 6, 3 7 143 148- 7 207 229 

.. --------. . _--' 
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8 27 35 12 195 180 3 183 181 -5 229 238 -8 197 199 
9 130 136 14 39 48 4 79 72 -4 27 17 -7 69 65 

10 115 119 K ,l = 1 , 4 5 31 25 -3 72 70 -6 40 25 
11 29 36 -18 49 42 6 241 242 -2 45 37 -5 131 L25 

K,l= 10, 3 -17 72 70 1 257 260 -1 35 18 -4 0 9* 
-11 54 56 -16 '21 14 8 24 20 0 34 22 -3 0 16* 
-10 0 2* -15 284 273 9 202 208 1 351 360 -2 224 219 

! -9 149 129 -L4 44 51 10 .50 45 2 73 73 -1 52 47 
-8 67 51 -13 116 119 11 178 170 3 307 316 0 123 124 
-7 52 54 -12 87 91 12 133 135 4 74\ 67 1 166 162 
-6 149 131 -11 71 75 13 38 41 5 135 137 2 66 72 
-5 III 118 -10 89 95 14 39 46 6 0 5* 3 75 80 
-4 30 21 -9 188 195 K,l= 3, 4 7 123 123 4 142 142 
-3 209 204 -8 44 38 -17 29 32 8 25 20 5 25 37 
-2 50 58 -7 167 165 -16 68 71 9 140 148 6 146 149 
-1 131 131 -6 43 50 -15 27 29 ' 10 0 11* 7 81 90 '" 

0 130 127 -5 121 131 -14 75 75 11 79 72 8 7H 84 
1 40 29 -4 75 82 - 13, 69 67 12 27 27 9, 0 23* 
2 69 62 -3 307 304 -12 16~ 159 13 78 85 10 77 78 
3 97 104 -2 23 21 -11 ico 103 K,l= ,5, 4 11 83 93 
4 28 32 -1 351 3Bl -10 215 219 -16 89 91 12 113 119 
5 115 126 0 55 53 -9 140 138 -15 29 32 K,L= 7, 4 
6 84 97 1 102 98 -8 24 6 -14 50 4.8 -14 32 35 
7 28 39 2 156 149 -1 120 134 -l'3 80 82 -13 109 '19 

8 40 - 53 3 b4 57 -6 112 113 -12 115 121 -12 44 41 
9 116 129 4 30 22 -5 105 99 -11 39 24 -11 74 75 

K,L= 11, 3 5 2eo 198 -4 214 223 -10 185 178 -10 84 85 
-8 1731(,3 6 22 31 -3 27 14 -9 82 1:10 -9 171 166 
-7 0 13* 7 164 163 -2 59 60 -8 62 67 -8 41 43 
-6 0 9* 8 33 40 -1 34 14 -7 242 252 -7 240 242 
~5 31 30 9 24 9 0 131 127 -6 203 201 -6 50 59 
-4 140 137 10 49 43 1 71 68 -5 62 58 -5 91 e6 
-3 86 88 11 243 230 2 -235 238 -4 226 231 -4 0 24* 
-2 166 [54 12 37 23 3 18 70 -3 48 57 -3 116 114 
-1 0 7* 13 117 120 4 124 125 -2 121 115 -2 0 16* 

0 30 21 14 39 43 5, 89 99 -1 10~ 102 -1 198 198 
1 0 p* K ,L = 2, 4 6 69 67 0 99 99 -0 38 24 
2 125 107 -18 0 20* 7 120 114 1 80 83 1 65 ,61 
3 59 59 -17 144 139 8 96 98 2 194 1<J8 2 131 145 
4 186 204 -16 118 127 9 43 42 3 110 116 3 108 112 
5 0 13* -15 26 31 10 149 145 4 128 129 4 53 55 
6 135 119 -14 129 119 11 58 51 5 136 141 5 176 182 

K,L = 0, 4 -13 61 68 12 53 - 52 6 121 130 6 46 49 
-18 0 5* -12 0 7* 13 38 35 7 93 43 7 148 159 
-16 182 158 -11 202 196 14 97 93 8 110 119 8 27 39 
-14 245 224 -10 132 130 K,L = 4, 4 9 0 6* 9 0 13* 
-12 0 11* -9 40 35 -17 11 0' '105 10 179 179 10 2tl 32 
-10 281 265 -8 119 122 -16 0 9* 11 27 37 K,l= 8, 4 
-8 113 114 -7 185 189 -15 0 3* 12 28 36 -12 71 60 
-6 261 250 -6 172 174 -14 28 16 13 113 107 -11 54 36 
-4 1'10- 186 -5 281 288 -13 135 147 K,L= 6, 4 -10 97 98 
-2 169 172 -4 138 143 -12 0 5* -15 53 45 -9 68 67 

0 302 294 -3 211 226 -11, 288 300 -14 109 12t -8 177 170 
2 99 93 -2 141 142 -10 0 11* -13 30 32 -7 30 21 
4 61 57 -1 lCO 108 -9 105 105 -12 42 33 -6 125 121 
6 338 327 0 158 158 -8 96 89 -11 150. 146 -5 0 11* 
8 111:1 106 1 165 165 -7 94 89 -10 129 119 -4 89 'J5 

10 86 90 2 0 1* -6 70 72 -9 40 31 -3 51 52 

-----"----- ----------
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-2 198 195 -15 105 104 -12 133 131 -4 0 12* 0 0 5* 
-1 94 95 -14 62 60 -11 99 93 -3 97 '94 1 30 20 

0 202 1 ~ 1 -13 27 30 -10 0 20* -2 78 _76 2 _127 .146 
1 48 42 -12 70 68 -9 54 60 -1 0 10 * K,L= 0, 6 
2 28 17 -11 149 156 -8 159 166 0 136 130 -10 122 106 
3 150 149 -10 57 50 -7 54 53 1 2.7 30 -8 78 78 
4 122 132 -9 107 112 -6 246 250 2 93 101 -6 94 77 
5 47 59 -8 86 81 -5 0 18* 3 71 83 -4' 150 152 
6 182 185 -7 0 5* -Ii 59 53 4 27 24 -2 38 42 
7 28 44 -6 95 99 -3 30 20 5 76 82 0 142 135 
8 56 61 -5 172 176 -2 139 143 6 195 189 2, 185 176 
9 81 -15 -4 25 23 ::-1 83 86 7 28 30 4 39 44 

K,L= 9, 4 -) 203 205 0- 204 202 8 63. 64 K,L= I, 6 
-10 45 '42 -2 46 54 1 150 151 K,L= 6, 5 -10 80 80 
-9 76 77 -1 139 143 2 114 11,0 -;11 96 94 -9 0 8* 
-8 44 't9 0 133 133 3 51 .47 -10 78 80 . -8 88 88 
-7 ' 53 58 1 132 131 .4 0 7* -9 63 71 -7 83 90 
-6 106 103. 2 68 73 5 77 75 , -8 64 70 -.6 68 69 
-5 43 - 40 ) 114 107 6 194 195 -7 114 108 -5 139 136 
-4 137 135 4 0 14* 7 37 33 -6 70 76 -.4 2fl 15 
-3 Ib5 178 5 108 ill 8 131 130 -5 94 95 -3 0 15 * 
-2 67 65 6 80 79 <) 0 10* -4 160 159 -2 30 33 
-1 162 155 7 0 17 * 10 48 49 -3 69 80 -1 0 20 '" 

0 51 65 8 46 .46 K,L= - 4,' 5 -2 168 168 0 0 8* 
1 124 106 <) 114 107 -'14 0 13* -1 41 45 1 197 201 
2 58 67 10 0 .20* -13 88 85 '-0 64 63 2 39 32 
3 0 14* 11 201 196 -12 41 41 1 141 135 3 72 76 
4 40 28 K,L= 2, 5 -11 40 46 2 74 78 4 39 39 
5 90 98 -15 143 14'1 -10- 2e 22 3 0 26* 5 28 14 
6 0 4* -14 40 46 -9 106 113 4 130 146 K,L= 2, 6 
7 71 68 -13 119 119 -8 110 105 5 56 67 -10 41 50 

K,L= 10, 4- -12 38 47 -7 210 218 6 0 13* . -9 95 95 
-7 90 85 -11 112 116 -6 0 7* 7 99 105 -8 64 64 
-6 -110 102 -10 152 158 -5 159 169 K,l= 7, 5 -7 -76 74 
-5 139 134 -9 58 63 -4 53 45 -10 0 4* -6 64 72 
-4 32 24 -8 36 46' -3 0 5* -9 161 151 -5 -0 11* 
-3 189 174 -7 62 59 -2. 0 23* -8 0 8* -4 89 '11 
-2 \89 87 -6 26 28 -1 84 82 -7 56 59 , -3 144 155 
-1 31 28 -5 88 87 0 .0 11* -6 46 18 -2 0 26* 

0 53 58 -4 169 178 1 163 -169 -5 97 99 -1 101 105 
1 43 47 -3 ' 78 76 2 52 41 -4 55 56 0 78 76 
2 60 57 - -2 151 164 3 0 18 * -3 166 158 1 28 38 
3 1.04 114 -1 89 93 4 52 45 -2 0 5* 2 134 124 

K,l= 0, 5 0 0 19* 5 144 135 -1 42 38 3 93 89 
-14. 0 11 '" 1 196 203 6 27 25 0 29 4'5 4 0 14* 
-12 167 152 2 124 122 7 207 213 1 71 70 K,L= 3, 6 
-10 298 285 3 69 65 8 27 22 2 0 7* -9 42 33 
-8 125 117 4 86 95 9 68 65 3 13.5 147 -8 11':> 129 
-6 96 93 5 71 68 K,L= 5, 5 4 41 41 -7 67 56 
-4 184 184 6, 26 33 -13 0 16* 5 145 151 -6 67 77 
-2 157 155 ., 100 101 -12 90_100 K,L= ti, 5 -5 54 52 

0 48 24 8 ' 37 3'1 -11 60 60 -7 56' 50 -4 98 108 
2 239 245 <} 0 14* -10 0 2* -6 32 34 -3 49 5,0 
4 192 190 10 135 127 -9 100 96 -5 0 11* -2 74 87 
t- 127 122 K,L= 3, 5 -8 141 150 -4 133 137 -1 44 42 
8 124 115 -15 41 39 -7 0 10 * -3 III 115 0 103 97 

10 129 119 -14 118 124 -6 183 197 -2 122 119 1 41 50 
K,l= 1 , 5 -13 28 37 -5 61 70 -1 31 31 2 0 0* 
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3 0 18* 
K,L= 4, 6 
-7 106 113 
-6 0 1~* 
-5 0 17 * 
-4 34 27 
-3 146 145 
-2 0 15* 
-1 124 127 

0 0 2* 
1 0 9* 
2 0 15 * 

K,L= 5, 6 
-3 48 53 
-2 122 123 
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r------------------LEGALNOTICE--------------------~ 

This report was prepared as an account of work sponsored by the 
United States Government. Neither the United States nor the United 
States Atomic Energy Commission, nor any of their employees, nor 
any of their contractors, subcontractors, or their employees, makes 
any warranty, express or implied, or assumes any legal liability or 
responsibility for the accuracy, completeness or usefulness of any 
information, apparatus, product or process disclosed, or represents 
that its use would not infringe privately owned rights. 
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