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THE SPECIFIC ALPHA ACTIVITY OF U235
Eo. Ho Flemings Jr09 Ao Ghlorsop and’ B, B Cunningham
Radiation Laboratory and Department of Chemlstry
: Unlvere;tyvqf_Callfornias_Berkeleys;Callfonnla

EMarch.2; 1951 .

The half=llfe of. U235 has been the subject of several recent experimental
lnvestlgationsoz Clark9 SpenceraPalmer9 and Woodward1 reported a value of
- 8,91 X 108 yearsg derlved from thelr alpha pulse analyses of natural and en-
rlched mlxtures of U238 U?35 and U23& KlenbergergA? after remeasurlﬁg -
the Speclflc act1v1ty'&miU23@ content of normal uranlum9 computed the Spelelc
actlvlty of U235 by différenee.and obhalned a half-life of‘(808 = 1.1) x

108 yearso . All of-these values arevsubstantially higher than Nier's 3ok

vflgure ef 7,13 x 108 years, /
Because of the rather ‘wide dlvergence among these - Varlous value39 and
also because of the general 1ntenest ;n the exact value of the U235_ha1fa
life, which enters into the compuﬁahien of geelogisal time, we have carried
vout sevenal measurements of the specifde alnha aeiivity.df;UQBS in this N
lsboratorys o V
.-Theauranium‘usedufor this purpose was highly purified‘(99 9 percent)

4235

s supplled to us as U. O8 from Dr° Co E° Lar50n9 Y=12 Plant Carblde '

3

and Carbon Chemlcals D1v181onﬂ Oak Rldge Natlonal Laboratoryo Carefulv3pectro=
graphic analy31s establlshed that the chemical purlty of. thls material was
better than 99 95 percento | : | ‘ ‘ 4

_ leferentlal pulse analysis showed that (65 3 = O 7) percent of the -
alpha act1v1ty was due to U235, and (BL 7 = 003) percent to - U234° The

detalls of this measurement are contalned in another publlcatlon by Ghiorsoso
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"Samples of the oxide were weighed to £ 0.1 pefcent,'and were then dissolved
in concentrated nitric acid and diluted to volume. Accurate volume aliquots
of these solutioﬁSIWeré taken and ‘the urani%g'glectrqdepoéitéd quantitatively
onto platinum disks. Thin, uniform f%}ms régulied, of the order of 100-200
micrograms per sq'cmfﬁgThe highly enriéhed yR35 depositions were counted.in a
specially constructed,1helium filled, medium geometrj counter [pounting'yield
(80313ri 0.016) percenﬁ],which was calibrated with mixtures of U238 and U23h
against a low geometry counter of accurately known counting yield. We believe
that use of the medium geometry éounter for the U‘?35 samples reduced ﬁo
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, és determined from five separate U235
depositions, was found to be 4774 z 72 disintegrations per minute per milligram,
with a corrésponding decay constant of‘(9,80.: 0.15) x lO“10 per year, and a
cofrésponding half-life of(7,07 t,O;ll) x 10? years.

Our value for the half-life agrees closely with the 7.13 x 108 year value
reported by Nier. The value reported by Clark and co-workers, 8.91 x 108
years, differs from ours by about 25 percent. A partial'explaﬁation lies in
the fact that these workers were unable to detect the high and low energy

alpha groups,5

235

comprising about 15 percent of the total disintegrations from
s in their pulse‘analysis of slightly enriched 0235 samples. However,
it isvdifficult 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 peffOrmed under the auspices of the

U. S. Atomic Energy Commission.
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