
Lawrence Berkeley National Laboratory
Recent Work

Title
U235 ALPHA FINE STRUCTURE

Permalink
https://escholarship.org/uc/item/063967p5

Author
Ghiroso, A.

Publication Date
1951-02-08

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

https://escholarship.org/uc/item/063967p5
https://escholarship.org
http://www.cdlib.org/


I 
.. _.; 

>­w 
.J 
w 
~ 
rr 
w 
m 

c.. I 
<( -z 
rr 
0 
LL 
.J 
<( 
u 
LL 
0 

>­
I--
(/) 
rr 
w 
> -z 
:J 

TWO-WEEK LOAN COPY 

This is a librar~ Circulating Cop~ 
which ma~ be borrowed for two weeks. 
For a personal retention cop~. call 

Tech. Info.· Dioision, Ext. 5545 

UCRL- j_j_j_ 7 

RADIATION ·.LABORATORY 



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. 
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UGRL-1117 

It has been possible to resolve the alpha particle radiation emitted by 

u235 .into a,t least three groups by use of our: alpha pulse analyzer. The .material 

used for· this ·work had been highly enriched relative to u234 as well as u238 

so that the alpha radiation from u234 was only about. 35 percent of the total 

activity. 

The sample used f.or pulse analysis consisted qf approximately 100 1.1g of 

uranium electrodeposited onto an-area 15 mm in diameter on a thin·platinum 

' I 

plate o A collimator consisting of a brass ring J .mm high and 27 mm in diameter 

. . / 

was placed around the ·sample so that the sample area was centereu. The purpose 
~ 

of the collimator is to eliminate from det.ection those -alpha .particles· Which 
r 

emerge from "j:.he :sai!lple·at a smal:}. angle -relati"'/e to the plane of the sample 

mounting; these,are the particles which contribute most to the low. energy 
, I, . 

straggling observed at 211' '?;eometry:. bec,ause of sample self-absorption and back...: 

· scattering. ThiS type- of collima.to r enables one to. obtain 35 .percent geometry 

with an a+~ost negl:i,gible low energy stragg1Jn.g,; for a thin sample .. the lpw 

'\ ene_rgy 11 taill.1 is down,t.o ca.Ool percent B;t ~point appro.ximately-150 kev lower 

than'the peak. 

A typical pulse analysis obtained with our 48-channel differenti~l alpha 

pulse analyzer is shown in Fig. L Bv comparison with a .Pulse analy~is o.f 

radioa:ct~vely pure samples of u234 and u238 ~ it can be shown by a process of 
I 

elimination that the isotope u235 is respo~sible for the peaks at 4.58, 4.40, 
, 

and 4o20 mevo The 4o58 mev peak had previously been suspected because of a 

180 kev gamma ray· which has been observed
1

- 4 in high abundance associated with 
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u235, The 4, 20 mev peak is a new gr~:mp and the l01r1 abundance 380 kev garruna ray 

which would be associated with it has not been r.eported by any wor~ers in this 

field, The possibility of a fourth alpha particle group at 4.47 mev is sug- · 

gested by the shape of the main u235 peak when it is compared with the u234 

peak, 

The abundances of the various groups and their consequent partial alpha 

half-lives are as follows: 

u 235 
0 4.58 mev 10,2 percent 6.99 x 109 years 

u
1

235 4.40 mev 85.6 percent 8,33 x 108 years 
' 

. 235 Un . 4.20 mev. 4.2 percent 1.70 x 1010 ye~rs 

These are calculated on the basis of Nier 1 s value for the_ total half-life of 

TJ 235 of 7.13 X 108 years. 5 

The decay sequence of u235 is presQmably the following: 

u235 
-r----...,.----~---~-

. 4, 28 /4~48 4o 66 

kev . 
a 1soT 

kev [ 
------·~--·~--·--···--Th231 

The author is indebted to Dr. C. E. Larson and the·Y-12 Plant of Carbide 

and Carbon Chemicals Division of the Oak R::l.dge National Laboratory for making 

a.v.a.ilable the sample _of highly enriched u235, and wishes to thank l1r. Robert 

C. Lilly for the careful preparation of the u235 sainple, This work was performed 

~nder the auspice.s of the U. S. Atomic Energ;r Conunission. 

/ 
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