
c u r r e n t l y  i n  p rog re s s .  The r e s u l t s  w i l l  be examined 

b o t h  w i th  i n t r a n u c l e a r  c a scade  and pre-equi l ibr ium 

c a l c u l a t i o n s .  

1 )  K. Kwiatkowski e t  a l . ,  Phys. Rev. L e t t ,  50, 1648 
1983).  

0 2 4 6 8 10 12 44 I6 I8 20 

E (MeV) 

F i g u r e  2. AE-E spectrum f o r  f ragments  e m i t t e d  i n  
200-MeV 4 ~ e  + 2 8 ~ i  r e a c t i o n .  
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The cha rge  d i s t r i b u t i o n s  and energy s p e c t r a  of  

in te rmedia te -mass  f ragments  (IMF's: 3<Z<14) from t h e  

r e a c t i o n  of 198.6- and 270-MeV 3 ~ e  w i th  Ag and Au 

t a r g e t s  have been measured a t  IUCF. Se l f - suppo r t i ng  

t a r g e t s  of  t h i c k n e s s  =2 mg/cm2 were bombarded wi th  3 ~ e  

beams of 100 nA i n  t h e  64-inch d i ame te r  s c a t t e r i n g  

chamber. Fragment a t o ~ n i c  numbers were i d e n t i f i e d  w i th  

a AE-E t e l e s c o p e  c o n s i s t i n g  of a g r i dded  g a s  ion- 

chamber element (AE), ope ra t ed  a t  8.4 t o r r  of  

i sobu t ane ,  and a 165- Irn p a r t i a l l y  d e p l e t e d  s i l i c o n  

s u r f a c e  b a r r i e r  s t opp ing  d e t e c t o r .  D i f f e r e n t i a l  c r o s s  

s e c t i o n s  were measured over  t h e  angu l a r  range  

15°<01ab<1610. 

The angu l a r  d i s t r i b u t i o n s  and energy s p e c t r a  

s u g g e s t  t h a t  a t  l e a s t  two s e p a r a t e  mechanisms a r e  

r e s p o n s i b l e  f o r  t h e  p roduc t i on  of  IMF's. The f i r s t  i s  

c o n s i s t e n t  w i t h  a s t a t i s t i c a l  emiss ion  mechanism, a s  

ev idenced  by approxiroately i s o t r o p i c  angu l a r  

d i s t r i b u t i o n s  from 80-160 deg and a s s o c i a t e d  energy  

s p e c t r a  peaked near  t h e  Coulomb energy p r e d i c t e d  by 

f i s s i o n  s y s t e m a t i c s ,  assuming a b ina ry  process .  These 

can  be de sc r i bed  r a t h e r  we l l  by t h e  s t a t i s t i c a l  model 

of  ~ 0 r e t t o . l  The peaks of  t h e  s p e c t r a  cor respond t o  a 

s e p a r a t i o n  d i s t a n c e  o f  t h e  cha rge  c e n t e r s  o f  about  1.8 

( ~ ~ 1 / 3 + ~ ~ 1 / 3 ) f 1 1 1 ,  imply ing  a h igh ly  s t r e t c h e d  

c o n f i g u r a t i o n  f o r  t h e  e m i t t i n g  system a t  t h e  s c i s s i o n  

p o i n t .  A r a p i d i t y  a n a l y s i s  of  t h e s e  energy s p e c t r a  is 

c o n s i s t e n t  w i th  s t a t i s t i c a l  emiss ion  from a sou rce  

moving w i th  t h e  compound nucleus  v e l o c i t y  . 
The second IMF mechanism i s  evidenced  by s t r o o g l y  

forward peaked angu l a r  d i s t r i b u t i o n s  which e x h i b i t  a n  

i n c r e a s i n g l y  pronounced high-energy colnponent a s  one  



approaches zero  degrees.  Parameter iza t ion of the  e x c i t e d  source.  Whereas good agreement i s  found f o r  

forward-angle s p e c t r a  i n  terms of a Maxwellian func t ion  

superimposed on the  equi l ibr ium spectrum, y i e l d s  

temperatures  wel l  i n  excess of t he  compound nucleus 

temperature.  For the  most forward angle  s tud ied  here  

heavy fragments (2-6-10) a r e  observed with momenta up 

t o  1.5 t imes the  beam momentum (Fig.  1). The o r i g i n  of 

t h e s e  fragments is  e s p e c i a l l y  i n t e r e s t i n g  i n  t h a t  t h e i r  

momenta imply a very  unusual a c c e l e r a t i o n  

mechanism - s i m p l i s t i c a l l y  corresponding t o  quasi - f ree  

knockout of t he  heavy fragment with 3 ~ e  s c a t t e r e d  a t  

180 deg. 

D i f f e r e n t i a l  c ross  s e c t i o n s  f o r  the  backward angle  

d a t a  (140') a s  a func t ion  of fragment mass have been 

compared with c a l c u l a t i o n s  based on the  Friedman-Lynch 

model2 which assumes s t a t i s t i c a l  emission from a highly  

F igure  1. Energy s p e c t r a  a s  a func t ion  of angle  f o r  
carbon fragments emit ted  from 198.6-MeV 3 ~ e  r e a c t i o n  
wi th  Age 

t h e  backward angle  d i f f e r e n t i a l  c ross  s e c t i o n s ,  

comparison with t o t a l  c ross  s e c t i o n  d a t a  y i e l d s  a 

s i g n i f i c a n t  underpredic t ion of t h e  d a t a ,  e s p e c i a l l y  f o r  

Z<6. F i n a l l y  i n  Fig. 2 we show e x c i t a t i o n  func t ions  

f o r  backward angle  fragment product ion,  which inc ludes  

lower energy 3 ~ e  d a t a  from LBL. 
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Figure  2. E x c i t a t i o n  func t ion  f o r  carbon fragments 
emi t t ed  i n  3 ~ e  + Ag r e a c t i o n  a t  140 dg. Closed r e f e r  
t o  Kef. 3; open o a r e  from t h i s  work. 
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