
Lawrence Berkeley National Laboratory
Recent Work

Title
THE NUCLIDE 99254

Permalink
https://escholarship.org/uc/item/7rn4c4pm

Authors
Harvey, B.G.
Thompson, S.G.
Choppin, G.E.
et al.

Publication Date
1955-04-11

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

https://escholarship.org/uc/item/7rn4c4pm
https://escholarship.org/uc/item/7rn4c4pm#author
https://escholarship.org
http://www.cdlib.org/


' . 

1 •. 

UNIVERSITY OF 

CALIFORNIA 

UCRL. __ 

fl'l ', ..... 

BERKELEY, CALIFORNIA 

'. ,. -
, 

( 
) 



DISCLAIMER 
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The nuclide 99254 has previously been reported1' Z and found to 

deca;y2• 3 with a half-life of 36 hours by emission of ~- particles •. 

J!'urther investigatiQn has revealed the existence of another isomer 

of 99254 which decays almost entirely by emission of alpha particles. 

The 3b.,.'hour iSomer has been fcn:tnd to exhibit electron-capture 
. . 254 
branching tC) produce Cf .• 

1. Tt.te long-lived isomet: ·-Samples o£ the. 10-day 6. 6-Mev alpha 

emitting 99lSl $ubje~ted ~C> neutron bombardment were show~ by alpha 

pulse ·analysis to contain a nuclide emitting 6. 44 .:tt 0. 01 Mev alpha 

particles. This new alpha radioactivi-ty showed no de<:re,ase in inten­

sity during 3 months, so that th~ nuclide responsible for it mu.st have 

a }lal:£-~ife longer than about 2 years. 

Chemical puri!ication of the ~9 253 by the method of ion-exchange 

elation, using Dowex .. §O cation Ji'esln and ammonium o.-hydroxy-iso­

butyrate as eluan.t4 showed that the 6. 44-Mev alpha emitter could not 

be separated from element. 99. 

Its assignment, based on the eyetematics of tllpha radioactivity, S; 6 

w~s. most logically to mass 2.54. This assignment was confirmed by 

collectins recoil nuclei from a very thin. sample of the new alpha 

emitter. These daughter n~clei were shown to decay, by emission Gf 
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!3 .. particles, with a half-life of approximately 3 hours. This radiation 

is charact~ristic of Bk
250

• 
7 

. . 254 i 2 3 8 
The absence of any 7. 2-Mev alpha parhcles of 100 ' • ' in 

equilibrium with this long-lived isomer of 99
254 

shows that the partial 

half-lives of the .latter species for both jj decay and isomeriC transi• 

tion. to the 36-hour isomer are more· than 100 times longer than the 

alpha half-life. It is perhaps more likely that the 36-hour isomer is 

the metastable state, and it will be convenient provisionally to refer 

t 't 99 zs4m o 1 as • 

2 1'::'·1 , 9G254m p l' . • t 9 
• ..I:J ectron capture 1n 'J . • -- re 1nunary experunel1 s 

showed that a californium isotope decaying by spontaneous fission, with 

no detectable emission<! alpha particles, grew into very carefully 

. . . 253 254 254m 255 
pur1f1ed samples contairung 99 , 99 , 99 , and 99 • The 

californium exhibited a half-life of 85 ± 15 days. This observation has 

since been repeated and confirmed with much larger amounts of activity. 

The californium isotope responsible for such a short-lived spon-

taneous fission decay is most likely of even mass, and is therefore 

254 . 250 25.2. 7. 10 ll probably C£ , smce Cf and C£ are already known. ' Some 

C£ 256 might have been formed by electron capture decay of the· (unknown) 

nuclide 99
256

, which might have been present in the sample. However, · 

99
256 

is expected to be short-lived, 
12 

and any C£
246 

produced by ita 

electron-capture decay would have been removed in the initial purifi­

cation of the 99 sample. Samples containing only 99
253 

and 99
254 

exhibit only a very :small spo~taneous fission activity. The C£
254 

must therefore grow £tom the 36-hour 99
254

m, by the electron-
254 254 

capture process. and not from the 99 . The amount of Cf pro-
254m 

duced by a known amount of 99 gave a vc.lue of 1000 for the 

ratio of f3- decay to electron capturlt!. 

This work was performed under the auspices of the U.S. Atomic 

Energy Commission. 
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