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W e  p l a n  t o  s t u d y  n e u t r o n  knockout r e a c t i o n s  a t  s t u d i e s  of t o t a l  r e a c t i o n  c r o s s  s e c t i o n s  and through 

medium e n e r g i e s  t o  i n v e s t i g a t e  t h e  r a d i a l  d i s t r i b u t i o n s  s t u d i e s  of Coulomb energy s h i f t s .  Many c o n f l i c t i n g  

of neu t rons  i n  n u c l e i .  Knockout r e a c t i o n s  a r e  wel l -  answers have been ob ta ined ;  b u t  t o  d a t e ,  no one h a s  been 

s u i t e d  t o  such s t u d i e s  because a l l  v a l u e s  of momentum a b l e  t o  i s o l a t e  s p e c i f i c a l l y  t h e  behavior  of t h e  n e u t r o n s  

t r a n s f e r  ( i n c l u d i n g  zero)  a r e  k i n e m a t i c a l l y  a c c e s s i b l e .  i n  t h e  f,,? o r b i t .  Because knockout r e a c t i o n s  can i s o -  

By c o n t r a s t ,  t h e  momentum t r a n s f e r s  a c c e s s i b l e  w i t h  l a t e  v a r i o u s  o r b i t s  i n  n u c l e i  by t h e i r  s e p a r a t i o n  

pickup r e a c t i o n s  such a s  (p,d)  o r  ( d , t )  a r e  l a r g e r  than  e n e r g i e s ,  we should b e  a b l e  t o  de te rmine  t h e  r a d i a l  

momenta t y p i c a l l y  found i n  n u c l e i .  We p l a n  t o  u s e  bo th  d i s t r i b u t i o n s  of bo th  t h e  I f  s h e l l  n e u t r o n s  and 
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(p,pn) and (ct,an) knockout r e a c t i o n s  because t h e  r a d i a l  t h e  2s-ld s h e l l  neu t rons  i n  48ca and compare t h i s  w i t h  

l o c a l i z a t i o n  of t h e s e  r e a c t i o n s  (due t o  a b s o r p t i o n )  t h e  2s-ld s h e l l  n e u t r o n s  i n  4 0 ~ a .  Also we w i l l  b e  

should be  q u i t e  d i f f e r e n t , '  and a  c o n s i s t e n t  t rea tment  a b l e  t o  compare our  (p,pn) r e s u l t s  w i t h  work a t  t h e  

of t h e  two r e a c t i o n s  should be  s e n s i t i v e  t o  an  a c c u r a t e  IUCF by Roos et a l e 6  on t h e  4 0 ~ a ( p , 2 p )  3 9 ~  r e a c t i o n  a t  

d e s c r i p t i o n  of t h e  r a d i a l  e x t e n t  of t h e  wavefunct ions 150 MeV. 

of t h e  knocked-out neu t rons .  A s c a t t e r i n g  chamber designed s p e c i f i c a l l y  f o r  

I n i t i a l  work w i l l  be  a  s t u d y  of t h e  (p,pn) r e a c t i o n  t h i s  work was i n s t a l l e d  i n  t h e  QDDM spec t rometer  h a l l  

40 4 8  
a t  150 MeV on Ca and Ca. The m a t t e r  r a d i i  of t h e  a t  an  i n t e r m e d i a t e  focus  on t h e  beam l i n e  t h a t  p a s s e s  

calcium i s o t o p e s  have been t h e  s u b j e c t  of c o n s i d e r a b l e  through i n t o  t h e  beam swinger a r e a .  From t h i s  loca-  

i n t e r e s t  f o r  some t ime.  E l e c t r o n  s c a t t e r i n g  s t u d i e s  2 9 3  t i o n  neu t ron  f l i g h t  p a t h s  of about  20 m a r e  a v a i l a b l e  

and p-mesic atom s t u d i e s 4  show t h a t  t h e  r . m . s .  charge  w i t h i n  t h e  QDDM h a l l .  With a  20 m f l i g h t  p a t h ,  we 
4 0 4 8  

r a d i i  of Ca and Ca a r e  e s s e n t i a l l y  i d e n t i c a l .  By expec t  t o  o b t a i n  neu t ron  energy and s e p a r a t i o n  energy 

c o n t r a s t ,  o t h e r  s e r i e s  of i s o t o p e s  such a s  n i c k e l  o r  t i n  r e s o l u t i o n s  b e t t e r  than  1 MeV. Pro ton  e n e r g i e s  w i l l  

show5 a s t e a d y  i n c r e a s e  of t h e  r . m . s .  charge  r a d i u s  w i t h  be  measured w i t h  an  i n t r i n s i c  germanium c o u n t e r  t e l e -  

mass number A. This  anomaly h a s  s t i m u l a t e d  c o n s i d e r a b l e  scope.  

i n t e r e s t  i n  de te rmin ing  t h e  neu t ron  d i s t r i b u t i o n  of 1 )  A.  Nadasen e t  a l . ,  Phys. Rev. C B ,  2099 (1979).  
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Ca; more s p e c i f i c a l l y ,  where do t h e  f  neu t rons  l i e ?  2) R.F. Frosch e t  a l . ,  Phys. Rev. 174, 1380 (1968). 
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de te rmine  r . m . s .  m a t t e r  r a d i i  and/or  neu t ron  r a d i i  f o r  4) H.D. Wohlfahrt et  a l . ,  Phys. L e t t .  =By 1 3 1  (1978). 

t h e  calcium i s o t o p e s  through s t u d i e s  of e l a s t i c  s c a t t e r -  5) Roger C *  B a r r e t t  and Daphne F. Jackson, Nuclear 
S i z e s  and S t r u c t u r e  (Clarendon, Oxford, 1977). 

ing  of v a r i o u s  s t r o n g l y  i n t e r a c t i n g  p r o j e c t i l e s ,  through 
6) P.G. Roos e t  a l . ,  Phys. Rev. L e t t .  3, 1439 (1978). 


