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L inea r  momentum t r a n s f e r  i n  t h e  s4He + 5 9 ~ o  and 200 MeV was i n v e s t i g a t e d  by a  t h i n  t a r g e t  - t h i n  

r e a c t i o n  was t h e  s u b j e c t  of p r ev ious  i n v e s t i g a t i o n s  a t  c a t c h e r  method. At each energy we employed two t h i n  

I U C F . ~ , ~  It was found t h a t ,  when t h e  bombarding energy ( - 1 0 0 ~ ~ / c m ~ )  c o b a l t  t a r g e t s  evapora ted  on b e r r y l l i u m  

i n c r e a s e s  p a s t  -30 MeV/nucleon, f a i r l y  ab rup t  changes i n  backing,  one of them f a c i n g  t h e  beam and t h e  o t h e r  

t h e  dependence of l i n e a r  momentum t r a n s f e r  on t h e  f a c i n g  downstream. A  few 50pg/cm2 carbon f o i l s  were 

bombarding energy pe r  nucleon occur.  Up t o  t h i s  energy,  p laced  i n  f r o n t  of t h e  ups t ream t a r g e t  t o  examine t h e  

t h e  average  momentum t r a n s f e r r e d  t o  t h e  t a r g e t  r e s i d u e  backward r e c o i l  range d i s t r i b u t i o n .  Up t o  38 s i m i l a r  

( p r o j e c t e d  on t h e  beam a x i s )  i n c r e a s e s  when t h e  c a t c h e r s  were s t a cked  behind t h e  downstream t a r g e t  t o  

bombarding energy  i s  i nc r ea sed .  P a s t  t h e  " c r i t i c a l  i n v e s t i g a t e  t h e  d i s t r i b u t i o n  i n  t h e  forward  ( i . e .  

po in t " ,  t h i s  t r end  is r eve r sed  and l i n e a r  momentum downstream) d i r e c t i o n .  An example of t h e  forward  

t r a n s f e r  dec r ea se s  wi th  i n c r e a s i n g  energy.  This  r e c o i l  range d i s t r i b u t i o n s  f o r  s e v e r a l  r a d i o a c t i v e  

o b s e r v a t i o n  may be i n t e r p r e t e d  a s  a  s i g n a t u r e  of t h e  i s o t o p e s  i s  p r e sen t ed  i n  F ig .  l a  - Id  f o r  200 MeV 

fundamental  change i n  t h e  r e a c t i o n  mechanism. The b a s i c  bombardment. Arrows po in t  t o  t h e  compound nuc l eus  

g o a l  of t h e  experiment de sc r i bed  i n  t h i s  r e p o r t  was t o  r e c o i l  range.  These p r e l im ina ry  r e s u l t s  s t r o n g l y  

de termine  t h e  change of l i n e a r  momentum t r a n s f e r  suppo r t  conc lu s ions  of t h e  t h i c k  t a r g e t  - t h i c k  c a t c h e r  

d i s t r i b u t i o n  i n  a d d i t i o n  t o  average  va lue s  ob t a ined  work , l s2  r u l i n g  out  a  two component LMT d i s t r i b u t i o n  a s  

e a r l i e r .  a  p o s s i b l e  sou rce  of t h e  t r e n d  r e v e r s a l  i n  t h e  

It was not  c l e a r  i f  t h e  behaviour of t he  average  dependence of l i n e a r  momentum t r a n s f e r  on t h e  

monientum t r a n s f e r  r e f l e c t e d  a  g r adua l  s h i f t  of t h e  LMT bombarding energy.  

d i s t r i b u t i o n  a s  a  whole o r  i f  it was due t o  a  change i n  
1 )  J. J a s t r z e b s k i  e t  a l . ,  Phys. L e t t .  136B (84 )  153 

ba lance  between two d i s t i n c t  LMT components of t he  and t o  be publ i shed .  

r e a c t i o n .  I n  o t h e r  words, it was not  known i f  t he  LMT 2)  J. J a s t r z e b s k i  e t  a l . ,  c o n t r i b u t i o n  t o  t h i s  
Annual Report  and t o  be publ i shed .  

d i s t r i b u t i o n  was uni -  or  bimodal. Bimodal LMT 
3 )  E. Gad io l i  e t  a l . ,  Reco i l  Range d i s t r i b u t i o n s  of 

d i s t r i b u t i o n s  a r e  known3s4 t o  occur  a s  a  r e s u l t  of a  r e s i d u e s  from 4 ~ e  + 5 9 ~ o  r e a c t i o n s ,  Phys. Rev. 
C  32, 1214 (1985).  

compe t i t i on  between compound and noncompound r e a c t i o n  
4 )  M. Fatyga e t  a l . ,  Evo lu t i on  of Nucleus-Nucleus 

mechanisms. 

I n  o rde r  t o  r e s o l v e  t h i s  ambiguity,  l i n e a r  

C o l l i s i o n  Mechanism from t h e  B a r r i e r  t o  Beyond t h e  
Fermi Energy, Phys. Rev. L e t t .  55, 1376 (1985).  

momentum t r a n s f e r  i n  t h e  r e a c t i o n  4 ~ e  + 5 9 ~ o  a t  90, 150 
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Figu re  1. An example of t h e  forward  r e c o i l  range  d i s t r i b u t i o n s  of s e v e r a l  r a d i o a c t i v e  i s o t o p e s  measured i n  t h e  
r e a c t i o n  4 ~ e  + 5 8 ~ o  a t  200 MeV. 




