
SYSTEMATICS OF FISSION FRAGMENT TOTAL KINETIC ENERGY RELEASE 

V.E. Vio la ,  K. Kwiatkowski and M. walker+ 
Department of  Chemistry and Ind i ana  U n i v e r s i t y  Cyc lo t ron  F a c i l i t y  

S t u d i e s  o f  t h e  s y s t e m a t i c  behavior  of  t h e  most 

p robab l e  t o t a l  k i n e t i c  energy r e l e a s e  i n  f i s s i o n ,  GK>, 

have shown t h a t  t h e  d a t a  can  be r a t h e r  a c c u r a t e l y  

d e s c r i b e d  by a s imp le  model based on Coulomb r e p u l s i o n  

between p r o l a t e  ~ ~ h e r i 0 d s . l  Such a model p r e d i c t s  t h a t  

<EK> depends l i n e a r l y  on t h e  Coul13mb parameter ,  

z 2 / ~ l 1 3 ,  of  t h e  f i s s i o n i n g  nucleus .  It is  expected  

t h a t  t h i s  r e l a t i o n s h i p  should  deslzribe l i q u i d  drop  

f i s s i o n  e n e r g e t i c s ,  i .e .  f i s s i o n  well-above t h e  

b a r r i e r .  S i n c e  t h e  dependence of  GK> on e x c i t a t i o n  

energy  is  r a t h e r  weak, such  a f i t t i n g  procedure  

succeeds  r e l a t i v e l y  w e l l  f o r  spontaneous  f i s s i o n  a l s o .  

S t imu la t ed  by two r e c e n t  r ep ,o r t s  of  GK> d a t a  a t  

t h e  lower2 and  upper3 ex t remes  of  z2/A113, a new 

e v a l u a t i o n  of  f i s s i o n  energy s y s t e m a t i c s  has  been 

performed. A weighted l e a s t - squa re s  f i t  t o  t h e  c u r r e n t  

d a t a  base4 y i e l d s  t h e  fo l l owing  r e s u l t :  

<EK> = (0.1189 + 0.0011) z2/A113 + 7.3 (+ 1.5) MeV. (1 )  

I n  per forming t h e s e  f i t s ,  a s i n g l e  va lue  of GK> 

was e n t e r e d  f o r  each  f i s s i o n i n g  nucleus ;  where s e v e r a l  

r e p o r t e d  v a l u e s  of  GK> e x i s t e d ,  a weighted average  of 

t h e s e  was used. Also  i nc luded  i n  t h e  d a t a  base were 

r e s u l t s  f o r  spontaneous  f i s s i o n ,  a l t hough  GK> v a l u e s  

f o r  e x c i t e d  n u c l e i  u s u a l l y  l i e  1-2 MeV h ighe r  than  f o r  

t h e  f i s s i o n  of  n u c l e i  i n  t h e i r  ground s t a t e .  The X 2  

v a l u e  per  p o i n t  f o r  t h e  f i t  is  1.54. I n  Fig.  1 t h e  

expe r imen t a l  d a t a  a r e  compared w i th  Eq. ( 1 )  and t h e  

p r e d i c t i o n  of Ref. 1. It is  c l e a r  t h a t  Eq. ( 1 )  

p rov ide s  a s i g n i f i c a n t  improvement i n  t h e  d e s c r i p t i o n  

of  t h e  da t a .  

I n  summary, a r e - eva lua t i on  of  t h e  dependence of 

<EK> v a l u e s  on z2/A113 y i e l d s  a somewhat s t e e p e r  s l o p e  

p r e v i o u s l y  used. Th i s  r e l a t i o n s h i p  (Eq. ( 1 ) )  thus  

s e r v e s  a s  a more g e n e r a l  e s t i m a t e  o f  t h e  most p robab l e  

k i n e t i c  energy  r e l e a s e  i n  f i s s i o n  and f i s s i o n - l i k e  

phenomena t han  t h a t  of  Ref. 1, p a r t i c u l a r l y  f o r  v e r y  

l i g h t  o r  ve ry  heavy sys tems.  I n  a d d i t i o n  e x c e l l e n t  

agreement w i th  f i s s i o n  k i n e t i c  energy  r e l e a s e  v a l u e s  

p r e d i c t e d  by t h e  l i q u i d  drop  model is observed.  

F i g u r e  1. P l o t  of  4iK> v a l u e s  v e r s u s  z 2 / ~ l 1 3  of 
f i s s i o n i n g  nucleus .  S o l i d  l i n e  r e p r e s e n t s  Eq. ( 1 )  and 
dashed l i n e  Ref. 1. 
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