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The deformed s c i s s i o n  point  model1 has been r a t h e r  time maintain an acceptable  counting ra t e .  (This 

success fu l  i n  providing a comprehensive desc r ip t ion  of t radeoff  r e su l t ed  i n  an e x c i t a t i o n  energy above t h e  

mass, charge and k i n e t i c  energy d i s t r i b u t i o n s  i n  b a r r i e r  of = 20 MeV a t  a c ross  s e c t i o n  of = 4 pb). An 

nuclear  f i s s i o n .  This model p red ic t s  t h a t  i n  the  a r r a y  of semiconductor de tec to r s  arranged t o  d e t e c t  

v i c i n i t y  of l a 2 w  an asymmetric mass s p l i t  may occur due binary fragment coincidence events  was used t o  de tec t  

t o  the  inf luence of deformed nuclear  s h e l l s  a t  t he  fragment energies .  Approximately 1850 events  were 

s c i s s i o n  point.  I n  order  t o  search f o r  t h i s  e f f e c t  we recorded and from the  El-E2 contours  a mass r e so lu t ion  

have s tudied the  f i s s i o n  of 178Hf with 50-MeV 4 ~ e  ions  of about + 4p was obtained. 

a t  IUCF. The bombarding energy was chosen t o  provide Fig. 1 presents  a p l o t  of fragment y i e l d  versus  

a s  low an e x c i t a t i o n  energy a s  poss ib le  and a t  the  same heavy fragment mass f o r  these  r e s u l t s .  These a r e  
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compared with the  p red ic t ions  of the  deformed s c i s s i o n  

po in t  model f o r  var ious  s h e l l  s t r e n g t h s  (one expects  

F i  u re  1. Fragment y i e l d  versus  heavy fragment mass Figure 2. P lo t  of t o t a l  k i n e t i c  energy r e l e a s e  versus  
fo: f i s s i o n  of 17*Hf with  50-MeV 4 ~ e  ions.  Data a r e  heavy fragment mass. Data a r e  compared with  deformed 
compared with deformed s c i s s i o n  point  model f o r  var ious  s c i s s i o n  point  model f o r  var ious  s h e l l  s t r eng ths .  
s h e l l  s t r eng ths .  



s h e l l  s t r eng ths  of -0.3-0.5 a t  t h i s  e x c i t a t i o n  energy). AH = 103, t h e  best  f i t  t o  the  da ta  is given by the  

Fig. 2 shows a p l o t  of t o t a l  k i n e t i c  energy r e l e a s e  l i q u i d  drop c a l c u l a t i o n  wi th  zero s h e l l  s t rength.  

versus  fragment mass, again  compared with model 
*Work supported i n  p a r t  by the  U.S. Department of 

predic t ions .  Although the  da ta  i n d i c a t e  the  Energy. 

p o s s i b i l i t y  of some anomalous behavior i n  the  region of 1)  B.D. Wilkins, e t  a l . ,  Phys. Rev. C 14, 1832 (1978). 
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One of the  long term hopes of heavy-ion s t u d i e s  

has been the  use of heavy-ion induced fus ion-f iss ion 

processes t o  e x t r a c t  information on the  evolut ion of 

f i s s i o n  b a r r i e r s  (Bf) with inc reas ing  angular momentum 

( J ) .  Ex i s t ing  r e ~ u l t s l ' ~  have produced a wide range of 

conclusions concerning the  comparison between values of 

Bf(J) deduced from experiment and b a r r i e r  heights  

obtained from r o t a t i n g  l i q u i d  drop model (RLDM) 

predic t ions .  The d i f f e rences  i n  conclusions i n  

Refs. 1-6 may r e f l e c t  i n  p a r t  a r e a l  mass-dependence i n  

t h e  v a l i d i t y  of the  RLDM ( s p e c i f i c a l l y  i n  the  

importance of co r rec t ions  a s soc ia ted7  with  su r f  ace  

d i f fuseness  and the  f i n i t e  range of the  nuclear  fo rce ) ,  

a s  s t r e s s e d  recen t ly  by Blann and Komoto. 

Nevertheless,  nagging discrepancies  p e r s i s t  between the  

conclusions of d i f f e r e n t  workers f o r  se l ec ted  

similar-mass systems, and these  c a s t  doubt on the  

general  s ign i f i cance  of nuclear  p roper t i e s  deduced from 

fusion-f iss ion s tud ies .  

Recently,  r e s u l t s  have become a v a i l a b l e  f o r  th ree  

q u i t e  d i f f e r e n t  systems, a l l  leading t o  compound nuc le i  

(CN) around *OOpb: our  own measurements and ana lys i s6  

f o r  6Li  + l g 7 ~ u S 6  and those  of Hinde et a l a 8  f o r  19F + 
l s l ~ a  and 3 0 ~ i  + 1703r. The da ta  f o r  these  d i f f e r e n t  

entrance channels provide a use fu l  "case h i s to ry"  i n  

which t o  probe t h e  o r i g i n  of d iscrepancies  between 

d i f f e r e n t  s tud ies .  The r e s u l t s  f o r  6Li-induced fus ion  

i n  the  bombarding energy range from 75 t o  95 MeV ( f o r  

l a l ~ a ,  1 9 4 * 1 9 8 ~ t ,  and *08pb t a r g e t s  a s  we l l  a s  l g 7 ~ u )  

were i n t e r p r e t e d 6  a s  completely cons i s t en t  ( t o  wi thin  

-5%) with nuclear  s t r u c t u r e  p red ic t ions  of the  RLDM and 

non in te rac t ing  Fermi gas (NIFG) model; i n  c o n t r a s t ,  

Hinde e t  a ~ . ~  c la im t h a t  the  da ta  f o r  heavier  

p r o j e c t i l e s  appear t o  r equ i re  -20% reduct ions  t o  RLDM 

f i s s i o n  b a r r i e r  heights .  It should be noted t h a t  the  

co r rec t ions  t o  RLDM s t r u c t u r e  a r i s i n g  from 

d i f  fuse-surf ace  and f in i te-range e f f e c t s  a r e  expected7 

t o  be neg l ig ib le  f o r  A=200. 

The d i f f e rences  i n  conclusions between t h e  two 

s tudies6s8 might a r i s e  i n  p r i n c i p l e  from a v a r i e t y  of 

sources: e.g., d i f f e r e n t  experimental techniques f o r  

de f in ing  the  t o t a l  fus ion  cross  sec t ion  ofus; 

con t r ibu t ions  t o  f i s s i o n  from mechanisms o the r  than 

complete fus ion,  which would y i e l d  an e f f e c t i v e  

entrance-channel dependence of the  ex t rac ted  nuclear  

s t r u c t u r e  parameters; d i f f e r e n t  underlying assumptions 

and philosophy i n  t h e  s t a t i s t i c a l  model analysis .  I n  

o rde r  t o  explore  the  l a t t e r  p o s s i b i l i t y ,  we have 

recen t ly  performed s t a t i s t i c a l  model ca lcu la t ions  under 

a v a r i e t y  of assumptions f o r  a l l  t h ree  systems above. 

We have previously  urged9 t h e  comparison of f i s s i o n  

r e s u l t s  f o r  such widely d i f f e r i n g  entrance channels t o  


