
THE (p  ,nk) REACTIONS ON l2  3 3~ AT 200 MeV 

B.  Hijistad 
Los AZamos Sc ient i f ic  Laboratory, Los AZamos, New Mexico 87545 

P.H. P i l e ,  T.P. S joreen ,  R.D. Bent, M.C. Green, and F. Soga 
Indiana University Cyc Zotron Faci Z i t  y ,  BZoomington, Indiana 4 7405 

Angular d i s t r i b u t i o n s  from t h e  (p ,IT+) and (p , T') understood q u a l i t a t i v e l y  i n  terms of a  two-step reac-  

r e a c t i o n s  on 12c and 13c  l e a d i n g  t o  s e v e r a l  d i s c r e t e  t i o n  process  i n  which IT' emiss ion  from t h e  i n c i d e n t  

s t a t e s  i n  t h e  r e s i d u a l  n u c l e i  have been measured a t  p ro ton  i s  fol lowed by p i o n  charge  exchange (IT' ,IT-) 

200 MeV bombarding energy.  The experiment  was per-  on a  bound neu t ron .  When 13c is t h e  t a r g e t  nuc leus ,  

formed u s i n g  t h e  QDDM spec t rograph .  t h e  p ion  charge exchange can occur  on t h e  va lence  

The 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  f o r  t h e  t r a n s i -  neu t ron ,  which becomes a  p r o t o n  occupying t h e  same 

t i o n s  t o  t h e  ground s t a t e  o f  t h e  r e s i d u a l  nuc leus  a r e  lplI2 s u b s h e l l .  For 12c ,  t h e  charge  exchange occurs  

p l o t t e d  i n  Fig.  1 v e r s u s  t h e  center-of-mass momentum mainly on a  c o r e  neu t ron ,  which must be  e x c i t e d  t o  

t r a n s f e r  q. The s t r i k i n g  f e a t u r e  of t h e s e  d a t a  i s  t h e  l p  s h e l l .  The  IT-) produc t ion  on 12c thus  
112 

t h a t  t h e  r a t i o  of t h e   IT+) t o    IT-) c r o s s  s e c t i o n s  involves  a  rearrangement  o f  t h e  t a r g e t  nuc leus  which 

is  much l a r g e r  f o r  12c than  f o r  13c. The r e l a t i v e l y  is  n o t  necessary  f o r  3 ~ .  This  might e x p l a i n  t h e  

s m a l l   IT-) c r o s s  s e c t i o n  f o r  12c cannot be exp la ined  suppress ion  of t h e   IT-) c r o s s  s e c t i o n  on 12c. 

by t h e  d i f f e r e n c e s  i n  s p i n s  and Q-values, bu t  can be 
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Figure I .  Differential cross sections vs momentum transfer for the (p,af)  and  IT-) reactions on 12c and 13c. 


