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I n  prepara t ion  f o r  eventual  spec t roscopic  
m ~ d  ('LI, X) CHARGED-PARTICLE SPECTRA 

E( 'L~)  - 91 MeV 

study of t he  l i g h t  I n  nuc l e i  by ( 6 ~ i , x n )  r eac t ions  DEUTERON E-AE 
E-AE A!JHA-PARTICLE E-AE SPECTRUM 

(described elsewhere i n  t h i s  r e p o r t ) ,  we have 
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from bombardment of t he  l i g h t  Pd n u c l e i  with 6 ~ i  
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beams of energies  55, 66, 77, 91, and 100 MeV. 
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The por t ion  of t h i s  da t a  which r e s u l t s  from t h e  bom- 
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bardment of 1049106~d is  shown i n  Figure 1. In- 
Figure 2. 

beam (prompt and delayed) and o f f - l i ne  decay gamma- approximately a f a c t o r  of  two more cross  s ec t ions  than 

ray  spec t r a  were acquired,  and the  i so topes  produced is  observed i n  t h e  present  measurements. It is  

were i d e n t i f i e d  by t h e i r  known r ad i a t i ons .  Pro- poss ib le  t o  imagine seve ra l  processes which would not  

duction cross  s ec t ions  were determined mainly by be observed d i r e c t l y  in-beam. For example, d i - rec t  

decay da ta  f o r  which t h e r e  is l e s s  uncer ta in ty  t r a n s f e r  r eac t ions  such a s  ( 6 ~ i ,  d)  , ( 6 ~ i . ,  a ) ,  ( 6 ~ i ,  ' ~ e ) ,  

concerning y-ray branching i n t e n s i t i e s .  It is e t c .  probably populate low-lying s t a t e s  wi th  r e l a t i v e l y  

evident  from Figure 1 t h a t  t h e  6~ i - induced  re- l i t t l e  prompt y-ray i n t e n s i t y ;  and these  r eac t ions  

ac t ions  on these  t a r g e t s  a r e  dominated by Cd and could account f o r  s eve ra l  hundred mi l l i ba rns  a t  t h e  

Ag production, which can be p a r t i a l l y  understood peaks of  t h e i r  e x c i t a t i o n  funct ions .  Furthermore, i n  

a s  t h e  r e s u l t  of t he  increas ing  p robab i l i t y  view of t he  well-known a-d c l u s t e r  s t r u c t u r e  of  6 ~ i ,  it 

f o r  charged-part icle emission by n u c l e i  on the  is p l aus ib l e  t h a t  some 6 ~ i  breakup i n t o  its c l u s t e r  

neutron-deficient  s i d e  of  t he  l i n e  of  f3-stability. subs t ruc tures  would take  p lace ,  thereby e s s e n t i a l l y  

I n  f a c t ,  t he  observed e x c i t a t i o n  funct ions  a r e ,  removing those 6 ~ i  n u c l e i  from f u r t h e r  in-beam re- 

f o r  t he  most p a r t ,  cons i s t en t  wi th  t h e o r e t i c a l  pre- ac t ions .  The r e s u l t s  of  some very prel iminary charged- 

d i c t i ons  of t he  Geometry-Dependent Hybrid Model p a r t i c l e  spectrum measurements (Figure 2)  show t h a t  

(GDHM)'), which descr ibes  t he  t i m e  evolu t ion  of copious q u a n t i t i e s  of  a -pa r t i c l e s  and deuterons with 

a nuclear  r eac t ion  by means of compound-nuclear and beam v e l o c i t y  a r e  observed, i nd i ca t ing  t h e  presence o f .  

pre-equilibrium emission processes. There a r e ,  breakup fragments. 

however, some discrepancies  between the  GDHM The da t a  shown i n  Figure 3sugges t  another possible 

p red i c t i ons  and our  da ta .  For example, t h e  source of  t h e  a and d fragments observed i n  t he  

t h e o r e t i c a l  ca l cu l a t i ons  p red i c t ,  on the  average, charged-part icle measurements. I n  t h i s  f i g u r e  we 
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Figure 3. 

p l o t  t he  observed i s o t o p i c  y i e l d s  i n  comparison i n  t h i s  way, may suggest  t h e  occurrence of occas ional  

with GDHM ca l cu l a t i ons  ( so l id  l i n e )  f o r  54 MeV 6 breakup of t he  L i  i n  t he  nuclear  f i e l d  and t h e  

6 ~ i  on lo4pd. I n  genera l ,  t h e  measured I n  and r e t e n t i o n  of one of t he  fragments by the  r e s i d u a l  

Cd y i e l d s  fol low the  GDHM p red ic t i on  f o r  6 ~ i - i n -  nuclear  s y s  tem. 

duced r eac t ions  very wel l ,  except  f o r  t h e  o v e r a l l  Fur ther  measurements (with add i t i ona l  collabora-  

f a c t o r  of two mentioned above (which has been t o r s )  a r e  planned whereby the  charged-part icle s p e c t r a  

cor rec ted  f o r  by normalizat ion of t h e  ca l cu l a t i on  w i l l  be viewed i n  prompt coincidence wi th  t h e  in-beam 

t o  t h e  I n  y i e l d s ) .  The Ag y i e l d s ,  however, o f t e n  y rays .  These measurements w i l l  involve  both  l i g h t  

exh ib i t  s i g n i f i c a n t  d iscrepancies  of t h e  type seen  and heavy t a r g e t s  and should shed l i g h t  on the  

i n  Figure 3, where a dramatic excess of c ros s  ques t ion  of  the  ex t en t  of  t h e  r o l e  which t h i s  breakup 

sec t ion  is observed i n  t h e  (2p4n) e x i t  channel. phenomenon p lays  i n  6~ i - induced  r eac t ions .  

I n  t h i s  p a r t i c u l a r  case,  t he  (d,yn) and the  
1 )  M. Blann, Ann. Rev. Nucl. Sc i .  25, 123 (1975). 

(a,pzn) r eac t ions ,  where t he  a and the  d a r e  in-  

c ident  wi th  t he  54-MeV 6 ~ i  beam ve loc i ty ,  a r e  pre- 

d i c t ed  by the  GDHM ca l cu l a t i ons  t o  e x h i b i t  c ross  

s ec t ions  which peak s t rong ly  i n  t he  (d,2n) and 

(a,p3n) channels. This is  depic ted  by the  dot ted  

curves i n  Figure 3. Such a ca l cu l a t i on  can be 

i n t e r p r e t e d  a s  a t h e o r e t i c a l  s imula t ion  of  t he  

absorpt ion  by the  t a r g e t  nucleus of one of  t he  

6 ~ i  fragments, accompanied by the  (d, yn) o r  

(a,zpyn) r eac t ions .  Thus our  da ta ,  i n t e r p r e t e d  i n  


