Lawrence Berkeley National Laboratory
Recent Work

Title
TABLE OF ALPHA-DISINTEGRATION ENERGIES OF THE HEAVY ELEMENTS

Permalink
https://escholarship.org/uc/item/64m7q9l115

Authors

Asaro, Frank
Perlrnan, I.

Publication Date
1957-07-01

eScholarship.org Powered by the California Diqital Library

University of California


https://escholarship.org/uc/item/64m7q115
https://escholarship.org
http://www.cdlib.org/

e
: —

_,_._,.,
s b el

UCRL. 37245

UNIVERSITY OF
CALIFORNIA

Radiation
L aborator

TWO-WEEK LOAN COPY

This is a Library Circulating Copy
which may be borrowed for two weeks.
For a personal retention copy, call

Tech. Info. Division, Ext. 5545

BERKELEY, CALIFORNIA



DISCLAIMER

This document was prepared as an account of work sponsored by the United States

~ Government. While this document is believed to contain correct information, neither the
United States Government nor any agency thereof, nor the Regents of the University of
California, nor any of their employees, makes any warranty, express or implied, or
assumes any legal 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. Reference herein to any specific commercial product,
process, or service by its trade name, trademark, manufacturer, or otherwise, does not
necessarily constitute or imply its endorsement, recommendation, or favoring by the
United States Government or any agency thereof, or the Regents of the University of
California. The views and opinions of authors expressed herein do not necessarily state or
reflect those of the United States Government or any agency thereof or the Regents of the
University of California.



<~ . UWIVERSITY OF CALIFORNIA
| . Radiation Laboratory
. f g Berkeley, California
Contract Ho. W»-?hos-eng-%

Frank. Asaro and 1. Perlman
JUlDI: 1957
Prmtea for the U.S. Atomic Energy Commisgion
T

UCRL-3745



S S | UCRL-37h5
| . .
TM oy ALI’HAﬁBISIﬂTEGMTIGH BHERGIES OF THE HEAVY ELEMENTS -

w0 Realation Labcratory and Departmnt of Chemistry
o Univez‘ﬁitv of C’alifornia » Berkeley, California

July, 1957

R . This compilation is a revision of the "Table of Alpha-—Disimegration
mxexgms of the Heavy Blements” published in this journsl in 19540 Included

" #re nev alpha emitters and revicions concerning those previously listed. The

: 1is for inclusion in Meble-II of & previously listed alpha emitter is the

3 ﬂabilﬁ%y of additiopal &a‘!:a vhich would change the alpha disintegration

_ émr@ ’b:y oS them 1 kev f‘rom that listed in Table I.l Polonium~211 (0 52 see)

‘i‘he only refer&mcea given will be those relevant to the emergy deter-
?ﬂm decay energles are the gevelues for the alpha transitions and

e - m&mﬁi@m.

ml

‘fhis colum indicates the alpha emitter and its proam: as well as the

life xﬂhich is @jnren amlely f‘or parposes of further iden"‘tificaticn. These

Since this table is zwt,

}es 4n which there 1~s mz'e than one mode cf deca:;.

COLUMHS 2 AND 3

Lo In a Larg,e fraction of the cases the “hi-g,best—energy @roup” ' of columa.
. S is ‘wither knova to ve tmt 6t the ground-state transition or is assumed to

. . »‘_’j;bg 0 in the absence of information regarding & couplex spectrum for the pur-
e 7‘:@@59 of caleulating the disintegration energy of columm 2. The 3 values,

_.wnleas G%hsrwise stated under “eomments,” were calculated by adding to the

«“’f;ene;fgy of colwm 2 the recoil erievgy, 4B/{A-k), vhere B is the alpha-particle

‘_-}_ energy and A is the mass number of the emii;tei',. The « values were rounded off
"$6 values consistent with the precision of the energy mepSUFemENHtS. [



4 -
COLUMIN. h _

\ R’he absence of a. n@tation undeér: "mtensity" means that no highs
_-f.-';fz“eaolutian instrument has been. used to obtain evidence on complex structure.
L7l Otherviee the en‘try mdj.aates ‘the ibtensity of the group believed to repre-
et "’aent ﬂxe ground-state trancition. The &esigna‘tmn “«200" means tiuat careful
x E céarch has been made for other groups and either noné has ~been found or that

_' 1._ the intensities of'- lower~azaeruy' Froups are low. '

mLM5 .

L ‘ mis eolunm reférs to the method of energy aewxmnation.
"1«3& ciz - iomizatlon chamher caup&e& with some formr of pulse~height analyzer.
ey mn@e air: reoge determineticn 4n air, |

yang 8 amﬂ.s range of alpha traczks in a photo@'aphic emulsion.

s ﬁmﬂf» - m@e‘bm specﬁmmph.
R COLAME 6

. References are given for ﬁh’@ energy measurements selected.

| COLUMN 7 |
e C ‘ﬂ:xes& letter- mtings -géve the estimated degres of certain*t of the - -
:.semz:zc essigaments occording to the. folloving codes . '
g A _mement and nmsa number certain;
' B EKlement certain and mass nugber probable;
e Element _probable and mass nunber certain or probabdle;
D :Elemnt certain and mase nuber not vell established.

. COLUMR 8

E Thé comments in this colum for the most. p@;ﬁ: reinforce the decision
éfn the deaay energy. . . : ' : : :
i!w Syid: Inﬁufi‘iézeﬂt evidence to knovw vhether or not the alpha energy
o .. . measured 1is that.of the ground-state transition.
e—é o .. Bo diract evidence s but since the nucleus is of the even-even type
o ' it can be assumed that the measured emergy is that of the ground-
state transition. .
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S | | “he

- his destgaa‘&iﬁn-.ihdﬁéeétes that coincidences have been observed
between algha particles and gamma rays. {or conversion electrons) .
which show some @cubt that the nigh:eSu-euergy alpha group is the
ground.-state trw*sition. ‘Where the evidence is not suffic iently-
definite 150 deduce a decay enerw based on anything other than the
mshest»enm'gy alpha Group), thL is reflec’cad by the values in
colwms - z and 3 cliffermg only by the recoil enexryy. Where th.e

. evidence is gufficiently definite to deduce the decay enmergy, it

' will be fomd that ‘columns | 2 and 3 differ by more than the recoil

energy ' o




Teble II.

ghest - In By  Methor : Ident-  Comments
p measured (%) ' o ref.  ification

k97 : .
661? ‘, 82.6 spect
6.620

6.01&0 . '_ spect -. 4 “D ins evid

5.806 S spect B ins evid

'3\-,‘.'81#' o ion ch
57'?9 spect

-

&
[+ ]
4]
1

©

5;:6'7’_1 spect B . ins evid
5:70 . ion ch

5-575 spect
5.60 _ © iom ch

é,"#-‘

43 pec B ese
5:37 ¢ doneh -

‘ ?Msz 4 ‘99%: spect
o Tah3h o *  vange air

8,35 100 spect
8.336 B ion ¢ch

A © 4ins evid

e DD~ O

S P

7. 36(5 s ~100  spect
74365 o range air
Ts 383 .4 spect
5,642 - ~300 spect 1%,15 0B ins evid

%9

7.05 . ~100 ospect . 18 A
7.02 . fon ¢k 13
7.00 ' fon ch 19

.28 : jon ch 5 b gwe
‘...2'5 ~ 4om ¢h
23 ion ¢ch

6
&
: \ o -
6.12 ion ch l"Sl ¢ B ins evid
6.09 ‘ fon ch 6




. Aﬁcpte& Highest-enérgy Intensity Method . - Emergy Idemt-  Comments
' 'fxz, (ﬁev) @ouzi: meessured (%) ref.  ification

e 71@.3’*&1‘:,’ 6.ABL T A200  epect " 20 B e-e
6.155 8037 | gpect - 20 B ins evid

D 6ass 6.037 © spect 0
6,38 626k 200 speet 20

I

>

6.1 -‘6@ SR imch’ .z ins evid

Cokohe 63
ST e

6 53 6&11 L 37 spect 20 T ins evid

&

83 spect 2b
¥ spect . 21b

AT
&

"_',_‘,;;64!:&9 o £:338° S8 spect 18 A
. 6. 30 : ion ch- . 13,21a

T "R "._5?3;, | - range 22 A ios evid

9. g "-'5.8675 0.9 speet’ . 2w A

| 5671 | 46...551!;- 96 speet - 23 A

Y5y nA8 spect Db A
. . 5 80 _ . ion ¢h 2la,13

&

o 6.&»3&!& . 63307 ™ ‘speet 23 A

" " 6uibh B, @36‘:5-, 23  spect 2b A
' A ‘ 6 030 , L spect Z22a

: .-,:.‘.3*-‘@‘774 o ‘ﬁ 00? o '_ ion ch 25 . A

LT § ’ho&: , . range 26
5,138 _5.0&9 8.7 spect. 27 A
5,006 " spect 28 x

_ ) SRR : :'5,;0142' o - spect 29 ’
'-flsﬁg-—g}& : 5988 | §&8u 67.2  spect 23 A
2-29 - 4.900 ’4-816 ' | "83.55 spect 30 A
B"L 62‘1 ' 4,823 ' ion ch 13 :
-023 %833 &_851 L h768 T2 | 'apect 27 A
’*Bﬂgﬁ o w763 ton ch 25
S 4,763 ion ¢ch .
623%231 h.63 k552 7 spect D a
e o C g _ fom ch 3la
UZ%RHB? ‘332‘ h.267 k.95 77 ion ch 25 !
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Reae’hion ‘;%&opted Highest -fenérgy  Intensity Method Buergy  Ident- Comsnents
LI Tk@ (Hev) grouz(z mjsweé (%) . .ref. ification E
e Mev — R - . :

533 L 5,06 o _. jon eh 32 A &-v{33)
C ks b8s6. 3 spoot 34 A
A X I * ion ¢k E R ,
T U -7 fon ¢h 36 B ~ ina evid
586z 5763 €89 spect 31 A
5T o L5657 2l ' ién e 36 & - -i;s evid
A3 5,589 5495 12 épect .38 A |
et 75T R : spect 27 R
33 - 5,235 5. 72.5 . spect 27 a 1someric state
Ene Sk . apeet 39 tessEham ke
5 - Base L spect - WD - 3o
5,296 . - 589 . 755 spect . 30 =
A , 51.62 © . spect o ko
'f, “W%® . ;mﬁ o fon ¢h 2y A aer(l2)
T s.628 . 5.535. 0.2 spect b3 a ’
T Se34L - ospect 27 3
7 5.u28 5 339 0.7 spect W A ins evid
e6s 682 fomch W B eee
o - o 6 50 fon e -~ kS - S
6,38 887 - . ' ion ch T 6 A e-e
DU 625 . ifemch - 7 -
6,20 . 5,.95 S ~dfonch . 46 A ci~y(h7a)
s 63.’;9 o 6 003 : 1 spec‘b - L8 A ) (49)
S - 5.7 718 spect 48 g
TR ‘5,45 ~10 jon ¢h . 50 A o
5,62 54 36 Lo =82 “ion ch > a-y{ 48}
T Gk - “ion ch 52 :
5,46 - "“5 373 5 ion ch 53 A " gee
» - . ' 5.37 o ion ch - 0 -
N 539 - " doncn . Sk
o 5.4 : ion.¢h 52

of s san 0 sosh ion'en 53 A e

m: t”‘?‘thm 20 " 18 . bé’{ - | ionch' 55 B ~ ins evid
gi;s ,;1@1 -6 I¢8 6.37 S v o ) _ |
A8 37 33 ion ch .56 A ins evid
h‘% %ﬁm . : | 6;_{;5 - ‘ ion ch 55 :
. 633 \ ion ch 57
; 5.85 . 567 M  don ch 55 . B a~v(58)

'mzh it ”“3

a1 0%



4~

keaetmn - . hdopted Highest-energy _Iﬁtenaity Method | Energy Ident- _G@zmmn;;
ST i {Mev) W‘OWW (%) ref.  iffeation: |

Mégz.ﬁgﬂm ‘ 75»53' ' ‘5 0 ag%  dmech 55 A ar{58)
AN By jon ¢ch 59 :

e LS 1% ' " iom ch &0 .
T1.29 3 5 ion ch 81 A e-e

N 1 . donch . 61 A
| 7.1 don ch 62

6.29 6.1 . 3 ionch - 63 A
: ' 649 ion ch Gh .

6.122 6.02% 83’ speet 66 A
. 6.025 ¢ - ' ion'ch = . &ba

6.033 © - jonech 65

6.05 : jonch . 67
| _ 6‘.‘403' R demech - 59 |
6.2, G.1lz 84,5 spect - . 66 A

: ' BT - S fon ch .- Sba '

61T . ion ch - .. 65

6,05 - . . - jonchh 67
S S éaz foneh . .59 | -
7.4 ' 7.3" AR ion ¢h ;68 b S ma evid

i;an« ch . i‘:;-.f.'za' B f’ms evid

smen B

90.2 spect S Th . A
o ion ch 15
63 - el - ion ch 6T

6.5z w2, femch - T5 A “ins evid
' Ay o ion ch 17

mﬁ‘?g: >cf2"5i“- < s a3 77T deden 78 B e
T 30m” T 7.7 : ion ¢h 19

,?mﬁ;%-ac 2’*‘7 7.00 6.89 = jonch T8 B né evid
> 7 : .

“53? crz”@ Cqes 6o | ton eh: 8L B ins evid
.85 - ion ch 80

R R < A 7,05 o . fon ¢ch T 78 B . eee
: S 20 S ion ch 8o



Reac‘bioa : e Adopted  Highest-emergy Intensity Method Fnergy  Ident- Comments
Loy Ley) group. mpasured  {$) - ref. ification .
PO (Nev) L , ) A L
S8 0 e fonch 75 A

S T.22 . ion ¢ch 82

5 e h o 7!17 e - ionm ¢h 76

.2 68 . - ioneh T B ins evid

TERe B C AT e ion ¢h B2
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