
Lawrence Berkeley National Laboratory
LBL Publications

Title
The Specific Alpha Activity Of U235

Permalink
https://escholarship.org/uc/item/86b299wf

Authors
Fleming, E H, Jr.
Ghiorso, A
Cunningham, B B

Publication Date
1951-03-01

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/86b299wf
https://creativecommons.org/licenses/by/4.0/
https://escholarship.org
http://www.cdlib.org/


1 .... ~ 

I ~· 

.~ 
' ;~ 

~·"!··~· 

~ ;, 
. 1" 

' < ' 
~~-· 

>-w 
.J 
w 
~ 
0: 
w 
rn 
I 
<{ -z 
0: 
0 
IL 
.J 
<{ 
u 
IL 
0 

>-
t--(/) 
0: 
w 
> -z 
:J 

UCRL- :t-16:1 

~ ; ",. IF'- ~ ...... ..---, .- I-, 
J ' ' • • ~ ' 

:·.J ' ' , ' -' ' 

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. Dioision, Ext. 5545 

RADIATION LABORATORY 



-,, 

f" 

UCRL-ll61 
Unclassified-Chemistry Division 

UNIVERSITY OF CALIFORNIA 

Radiation Laboratory 

Contract No. W=7405=eng=:48 

THE SPECIFIC ALPHA ACTIVITY OF u235 

E. H. Fleming~ Jr. 9 

A. Ghiorso 9 

and 
B. B. Cunningham 

March 2 9 1951 

Berkeley9 California 

''\ ,' 



THE SPECIFIC ALPHA ACTIVITY OF u235 

Eo Ho Flemi11g~ .. Jro ~ A-;; Ghiorso~ and Bo Bo _Cunningham 
Ra.diation Laboratory and Department of Chemistry 

U11iversity- .oa" Galifornia 9 Berkel~y9 California 

March 2.~> 1951. 

UGRL=ll61 

ThE;! half=ld.fe of. u235 has been the subject of several recent experimental 

inves~igationso Clark.~> Spencer=Palmer9 and Woodward1 reported a value of 
; t ~ - • ' 

go9l x 108 years 9 derived from their alpha pulse analyses of natural and en= 

riched mixtures of u23g" u235l> and u234o Kienberger9 
2 after remeasurirtg 

the, spee,ific activity and u234 content of normal uranium.9 computed the specific 

activity of·u235 by difference and obtained a half=life of (gog~ lol) x 

lOg yearso All of these values are substantially higher than Nier1 s :3v4 

· figure of 7 o 13 x lOg years o 

Because of the rather wide divergence among these various values.ll and 

also because of the ge~~ral interest in the exact value of the u235 half= 

life9 .which enters· into the computation of geological time.\) we have carried 

out several measurements of the specific alpha activity cjf. u235 in this 

laboratoryo 

· ~he, u.ranium used for this purpose was highly purified (99o9 :percent) 

u235ll su~plied. to us as u
3
og from Dro Co Eo Lar~dnll Y~l2 Plant» Carbide 

and Carbon Chemicals Division.IJ Oak Ridge National Laboratoryo, Careful spectro

graphic analysis establish~d that the chemical purity of this material was 

better. than 99o95 percento 

+ 
Differential p1.ilse analysis showed that ( 65o 3 = Qo 7} percent of the 

alpha activity was que to l!23\ and (34o 7 ! Oo 3) percent to :u234 o The 

details of this measurement are contained in another publication by Ghiorso 5 
o 
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Samples of the oxide were weighed to ! 0.1 percent, and were then dissolved 

in concentrated nitric acid and diluted to volume. Accurate volume aliquots 

of these solutions were taken a:nd the urani}J,l'!l electrodeposit19d quantitatively 
. •u:, i ' 

onto platinum disks. Thin 9 uniform films re'sulted, of the order of 100-200 
= • : u~:~.'-' . 

micrograms per sq cm.''i}The highly enr~ched u235 depositions were counted in a 

specially constructed 9 heliu:n filled, medium geometry counter [counting yield 

(8.313 :!.: 0.016) percent] 1 which was calibrated with mixtures of u238 and u234 
r 

against a lovv geometry counter of accurately known counting yield. l~e believe 

that use of the medium geometry counter for the u235 samples reduced to 

negligible magnitude any errors arising from backscattering or self-absorption, 

since analysis of the pulses from this chamber showed an extremely flat plateau. 

The specific activity of u235 9 as determined from five separate u235 

depositions, was found to be 4774 ! 72 disintegrations per minute per milligram, 

+ -10 with a corresponding decay constant of (9.80 - 0.15) x 10 per year, and a 

corresponding half-life of (7 .07 ! 0.11) x 10~ years. 

8 
Our value for the half-life agrees closely with the 7.13 x 10 year value 

8 reported by Nier" The value reported by Clark and co-workers, 8.91 x 10 

years 9 differs from ours by about 25 percent. A partial explanation lies in 

the fact that these workers were unable to detect the high and low energy 

alpha groups,5 comprising about 15 percent of the total disintegrations from 

u23 5, in their pulse analysis of slightly enriched u235 samples. However, 

it is difficult to account for the other 10 percent discrepancy. 

A more precise value and a detailed description of this work is to be 

reported at a later date. This work was performed under the auspices of the 

U. S. Atdlnic Energy Commission. 
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