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ABSTRACT 

( 

The remeasured spontaneous-fission half life of Cf254 is 60.5 ± 0.2 days. 

. 255 +0.6 4 . The spontaneous-fission half life of 'Fm is determined to be (1. 0 -O. 
3 

) ·10 y. 

The ~emeasured alpha-~o-fission ratio in the decay of Cf25° is (1330 ± 45). 

· The remeasured electron-capture/~-~dec§i:y branching ratio in E
254m is 

(0.078 ± o.oo6)%. 
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2
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INTRODUCTION 

Larger amounts of short-lived fermium, einsteinium, and californium 

isotopes became available recently when they were separated from a mixture 

of curium isotopes that had been reirradiated in the Materials Testing 

Reactor at Idaho Falls, Idaho (MTR) .. This has made it possible to remeasure 

the spontaneous fission half lives of Cf254 and Cf250 with greater precision . 

. In addition, the spontaneous-fission half life of m255 was determined 

for the first time, and the FTJ]
2

55 alpha half life remeasured. ·The electron 

. 254 capture branching ratio of metastable E was also remeasured. 

· EXPERIMENTAL PROCEDURES 

254 h' . nl l 3al f250 f' . t' 't The Cf source, w lch contalned o y . ~ C lSSlOn ac lVl y 

at the beginning of the Cf254 fission half-life measurement, was prepared 

by irradiating isotopically pure E253 at the MTR .. Standard chemical pro

cedures were used to purify and prepare the Cf254 sample(l) .. The Cf254 

sample contained less than 0.05% of 

Neutron bombardment of E253 

produce the daughters Fm254 and 

252 . Cf fHlS:ion activity. 

produces 

Cf254, as 

E254m} which 

shown below~ 

a 

3 h 

S.F 
> 

then decays to 

(l) 
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The electron-capture branching ratio of.E254m was measured by 

254 254 . 254m separatingFm and Cf } wh1.ch grew in from a pure sample of theE 

parent} on a column .of·Dowex 50X12% cation-exchange resin by using ammonium 
I 

a-hydroxy isobutyrate as the eluant. The rates of alpha emission and spon-

taneous fission in pure Fm254 and Cf
2!4 fractions were measured in a window-

less proportional counter. 

The Fm255 sample was obtained by separating it from its parent 

; E255 , .which had been chemically separated from· other elements .. The Fm255 

sample was counted for alpha particles and fission fragments in two in-

d a. t t . t Th d f th Fm255 f' . t' 't epen en coun J.ng sys ems. e ecay o e J.SSJ.on ac J.VJ. y was 

observed for about 1@.9 h (five half lives) . 

. The Cf25° sample was obtained by separating it from an isotopically 

254 250 pure Bample of E ( t 1; 2 = 480 days~,· The Cf . daug)J.ter had been growing 

into the parent sample for nearly one year before separation. ·The Cf250 

alpha/fission ratio was measured in,a windowless proportional counter . 

. RESULTS 

. 255 . I h . . (2;4+_10 .. 19 ·) X 10-7 . The measured Fm fJ.ssion alp a ratJ.o J.S . The re-

measured Fm2?5 ·alpha half life is 19. 9· ± 0. 3 h .. This agree's well with a 

recent measurement by Asaro(
2
). ·Our remeasured value for the Fm255 alpha 

half life was used to calculate the Fm255 spontaneous-fission half life of 

( +o.6 ) . 4 1.0 .· · 10 y. -o .. 3 
·This value agrees well with Johansson 1 s estimated value 

of 2 X 104 y(3), It also fits smoothly into the spontaneous-fission sys

tematics as developed by Swiate9ki(4 ) . 

. The new value for the electro;n-capture/13-:d.ecay-branching ratio in 

254m . ( 8 + 6 )% E J.S 0.07 - 0.00 o· 
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The experimental value for the 
250 

Cf alpha/fission ratio is 

(1330 ± 45)· . The cf
2
5° spontaneous-fission half life is (1.73 ± o.o6) x 104 

y, .based on a 
. 250 (5) 

13-y alpha halflife for Cf ' . 

A least-squares analysis of the data obtained by following the 

spontaneous-fission decay of Cf254 over a period represented by four half 

lives yields a value for the Cf
2

54 half life of 60 .. 5 .± 0. 2 days. . This re-

sult includes a correction for the spontaneous-fission activity (1.3%) from 

I 250 250 254 
a small amount of Cf • The presence of Cf in a sample of Cf separated 

fr0ni E
2
54m is unavoidable~ as may be seen from Eq. (1) .. The correction in

volved measurement of the amount of Cf250 present in the source by means 

of an alpha-particle -iJhlse-height analyzer. From our value for the alpha/ 

fission ratio of (13].(() ± l!j,5J) we obtain a corrected least-squares value of 

60.5 days for the Cf254 spontaneous-fission half life. Because of the un

certainty in the cr
2
5° co:r;-rection, an uncertainty of± 0.2 days is reported 

for the Cf
2
54 half life. This is twice th~ standard deviation of ± 0.1 day 

calculated directly by the least-squares analysis. 

It might be interesting to note) that Burbidge et. al. suggest~d that 

. Cf254 might have supplied the energy responsible for the exponential part of 

the light curves of 'l'ype-I supernovae which decays with a (55 ~ 1)-day half 

·. (6) 254 
life · , since the hitherto-reported half life for Cf was (56. 2 ± 0. 7)' 

days( 7) .. In a more recent study) Hoyle et. al. suggest that this problem 

might be more com.PJ:icated(B). This suggestion is supported by the fact that 

me half life of Cf254 does not agree with the above-ment~oned decay of the 

light curves of Type-I supernovae. 

·We wish to thank Br. s. ·Fried) as well as F. McCarthy) J • . Haley) 

J. Rees) and L.. Gibson for their help in the experimental procedures. We 

are grateful to Drs. S~-A.iE. Johansson) w. J. Swiatecki) and F .. Asaro for 

helpful discussions. 
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Fig. l. Spontaneous-fission half life of Cf
254

. 



This report was prepared as an account of Government 
sponsored worko Neither the United States, nor the Com
mission, nor any person acting on behalf of the Commission: 

Ao Makes any warranty or representation, expressed or 
implied, with respect to the accuracy, completeness, 
or usefulness of the information contained in this 
report, or that the use of any information, appa
ratus, method, or process disclosed in this report 
may not infringe privately owned rights; or 

Bo Assumes any liabilities with respect to the use of, 
or for damages resulting from the use of any infor

mation, apparatus, method, or process disclosed in 
this reporto 

As used in the above, "person acting on behalf of the 
Commission" includes any employee or contractor of the Com
mission, or employee of such contractor, to the extent that 
such employee or contractor of the Commission, or employee 

of such contractor prepares, disseminates, or provides access 
to, any information pursuant to his employment or contract 
with the Commission, or his employment with such contractoro 



l 


