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I n  a recent  communication commenting on t he  mechanism of f i s s i o n  we 

cal led a t t en t i on  t o  the  simple exponential dependence of spontaneous 

f i s s i o n  r a t e  on Z ~ / A  and t o  the e f f ec t  of an odd nucleon in slowing t h e  

f i s s i on  process.1 Since it i s  of i n t e r e s t  t o  t e s t  fu r ther  t h e  simple 

cor re la t ion  of t h e  spontaneous f i s s i o n  r a t e  f o r  even-even nuclides wfth 

z ~ / A ~  a f u r t h e r  number of such r a t e s  have been determined, 

The spontaneous f i s s i o n  r a t e s  were measured by p l a d n g  t he  chemically 

pur i f ied samples on one electrode of a p a r a l l e l  p la te  ionizat ion chamber, 

f i l l e d  with a mixture of argon and carbon dioxide, which was connected 

with an ampli f ier  f ollawed by a reg i s te r  and a s ty lus  recorder. The 

r e s u l t s  are  summri zed i n  Table I . 

Table I 7 Spontaneous f i s s i o n  r a t e s  or" 

u2342 &36 , ~ m ~ ~ ~ ,  and ~ r n ~ ~ .  

"Half-life" 
Nuclide ~ i s s i  ons/gm-hr (years) 

-% 
The e r rors  indi.eated a r e  s t a t i s t i c a l  only and 

do not include any e s t h t e  f o r  possible 

systematic e r ro rs .  



The u234 was a sample of high i s o t o p i c  p u r i t y  obta ined  by t h e  e l e c t r o -  

magnetic concent ra t ion  process ,  t h e  ~ u ~ 3 ~  was prepared by bombarding 

h i g h l y  enriched u235 wi th  18 Mev deuterons accord ing  t o  the  r e a c t i o n s  

t h e  ~m~~~ came from t h e  bombardment of pu239 with 38 Mev hel ium ions  

accord ing  t o  t he  r e a c t i o n  ~ u ~ ~ ~ ( a ~ 3 n ) ~ m ~ ~ ~ ~  and t h e  ~m~~~ came from 

t h e  p i l e  neutron bombardment of ~ m ~ ~ 3  (conta in ing  ~ m ~ ~ )  by t h e  r e a c t i o n s  

By t h e  n a t u r e  of t h e i r  methods o f  product ion,  t h e  ~m~~~ and  cm2& con- 

t a i n e d  some ~m~~~ whose spontaneous f i s s i o n  had t o  be  sub t r ac t ed  from 

t h e  t o t a l  r a t e  i n  each case.  The ~m~~~ a i s o  contained some bu t  

240 s i n c e  t h e  f i s s i o n  rate seemed t o  decay wi th  t h e  h a l f - l i f e  of  Cm 

t h e  c o n t r i b u t i o n  of t h e  ~m~~~ must have been smal l .  This  observa t ion  

o n  ~ r n * ~  would ag ree  w i t h  t h e  lower r a t e  expected f o r  nuc l ides  having 

odd nucleons.  The r e s u l t  f o r  u234 i s  c o n s i s t e n t  wi th  t h e  e a r l i e r  

obse rva t ion  of segrk2  who r e p o r t e d  an upper l i m i t  o f  30  spontaneous 

f i s~ ions /~ ra rn -hour .  

These d a t a  a r e  inc luded  i n  F ig .  1 which i s  otherwise i d e n t i c a l  

w i t h  t h e  p l o t  i n  t h e  previous  r epo r t l (&ere  r e f e rences  a r e  g iven) ,  with 

t h e  except ion  t h a t  odd nucleon nuc l ides ,  I& i ch apparent ly  a l l  f a l l  above 

t h e  l i n e ,  a r e  not i nc luded .  A s  can be seen, t h e  new even-even nuc l ides  

f i t  i n  f a i r l y  we l l  w i t h  t h e  c o r r e l a t i o n .  However, some even-even 

n u c l i d e s  such a s  u234> and p o s s i b l y  a l s o  ~~3~ and ~h~~~~ e x h i b i t  sub- 

s t a n t i a l  d e v i a t i o n s  i n  t h e  d i r e c t i o n  of slower r a t e s ,  I t  i s  apparent  



t h a t  more data  a r e  needed i n  order to es tab l i sh  the  pa t te rn  fo r  even-even 

nuclides i n  d e t a i l .  Nevertheless, it can be de f in i t e ly  s ta ted  t h a t  t h e  

spontaneous f i s s i o n  r a t e s  fo r  even-even nuclides seem to  def ine  a c e r t a i n  

l imi t ing  r a t e ,  and it seems especia l ly  s i gn i f i c an t  tha t  the  extrapolat ion 

of the l i n e  ( i n  F ig ,  1 )  representing t h i s  r a t e  t o  the region of instan- 

taneous r a t e  ( t h a t  i s ,  ha l f - l i fe  of the  order  of seconds) gives 

a value of about 47 f o r  z ~ / A ,  which corresponds with the  predicted l i m i t i n g  

v d u e  f o r  z ~ / A .  

Similar  considerations i n  regard t o  spontaneous f i s s i o n  r a t e s  have 

recen t ly  been published by Whitehause and Galbraith.  3 
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'G. T . Seaborg, Phys . Rev. 3, 157 (1951) . 
2 ~ .  Segrk, U. S. Atomic Energy Coxzunission Declassif ied Document 

%. J.  Whitehouse a d  W .  Galbraith, Nature. m, 494 (1952) . 



Fig.  1. Plo t  of spontaneous f i s s i o n  r a t e s  of 

even-even nucl ides  (8  s ign i f i e s  lower l i m i t  t o  

ha l f - l i f e )  . 




