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I n t r a n u c l e a r  c a scade  (INC) c a l c u l a t i o n s  have been v a l u e s  of  <pll>/A a r e  observed t o  be nea r  t h e  beam 

c a r r i e d  ou t  i n  o r d e r  t o  compare w i t h  r e c o i l  range,  

mass and charge  d i s t r i b u t i o n  da ta1  f o r  r e a c t i o n s  of  

E/A = 10-50 MeV 4 ~ e  i o n s  w i th  5 9 ~ o .  The CLUST code2 

w i t h  t h e  "no breakup" o p t i o n  has been used f o r  t h e s e  

c a l c u l a t i o n s  a t  Ea = 48.8, 92.4, 149.5 and 198.9 

MeV. From t h e  r e c o i l  range  d a t a ,  l i n e a r  momentum 

t r a n s f e r  (LMT) d i s t r i b u t i o n s  were de r i ved  f o r  

comparison w i th  t h e  c a l c u l a t i o n s .  

A p l o t  of  t h e  c a l c u l a t e d  and expe r imen t a l  v a l u e s  

o f  t h e  ave r age  LMT, <pll>/A, i s  shown i n  Fig. 1. The 

* INC Calc. 

I I l o  I 1  

10 20 40 60 

E/A (MeV) 

F i g u r e  1. The average  ( s o l i d  c i r c l e s )  and maximum 
(open c i r c l e s )  l o n g i t u d i n a l  momentum t r a n s f e r  pe r  
p r o j e c t i l e  nucleon a s  a f u n c t i o n  of a-botubarding 
energy .  The s o l i d  l i n e  r e p r e s e n t s  t h e  i n c i d e n t  
p r o j e c t i l e  momentum per  nucleon.  

momentum a t  low e n e r g i e s ,  i n d i c a t i n g  t h e  dominance of  

f u s i o n - l i k e  p roce s se s  and i n c r e a s e  a t  a r a t e  somewhat 

l e s s  t han  t h e  beam momentum up t o  E/A = 25 MeV. I n  

t h e  energy  range  from E/A " 25-35 MeV, <p y>/A r eaches  

s a t u r a t i o n  and t hen  dec r ea se s  a t  h ighe r  ene rg i e s .  

Genera l  agreement i s  observed between c a l c u l a t i o n  and 

exper iment ,  a l t hough  t h e  c a l c u l a t i o n  u n d e r p r e d i c t s  t h e  

d a t a  by about  10 pe r cen t  i n  t h e  s a t u r a t i o n  reg ion .  

From t h e  expe r imen t a l  r e c o i l  range  d a t a ,  i t  was 

observed  t h a t ,  f o r  a g iven  i n c i d e n t  energy ,  t h e  ave r age  

l o n g i t u d i n a l  v e l o c i t y ,  ( v l l ) ,  o f  i s o b a r i c  r e s i d u a l  

n u c l e i  f a r  removed from the  compound nucleus  (AA > 10)  

beg in s  t o  s a t u r a t e .  At E, = 149.5 MeV, t h e  s a t u r a t i o n  

v a l u e  of  (~11 )  i s  0.43 + 0.02 (ldeV/amu) l 12.  

I n t e r e s t i n g l y ,  t h e  INC c a l c u l a t i o n s  show very  s i m i l a r  

behavior  f o r  which ( v l l )  s a t u r a t e s  t o  about  0.47 

(MeV/amu) l * . 
I n  summary, t h e  r e s u l t  of  t h e  comparison of LMT o f  

experimental data with INC calculations is consistent 

w i t h  t hose  from Ref. 3. We have a l s o  found t h a t  t h e  

d i s t r i b u t i o n  of  UMT v a l u e s  f o r  t h e  a + 5 9 ~ o  d a t a  can be 

accounted  f o r  by t h e  INC model. However, i t  should  be 

no t ed  t h a t  t h e  c a l c u l a t i o n s  o v e r p r e d i c t  t h e  compound 

nuc l eus  format ion .  
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