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(p,n') SPECTROSCOPY i n  the  sd  SHELL 
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The p o t e n t i a l  u se fu lness  of t he  (p ,n-) r e a c t i o n  

f o r  nuc lea r  spect roscopy r e s u l t s  from two f e a t u r e s  of 

t h e  r e a c t i o n  t h a t  have been i n f e r r e d  from recent  IUCF 

experiments : 1 3 2 

1 )  the  dominance of a twonuc leon  r e a c t i o n  

mechanism ( a t  l e a s t  f o r  c e r t a i n  

t r a n s i t i o n s ) ,  and 

2) the  p r e f e r e n t i a l  popula t ion of high-spin 

f i n a l  s t a t e s  (because of t he  l a r g e  

momentum t r a n s f e r ) .  

Consequently, t he  r eac t ion  should be u s e f u l  i n  

i d e n t i f y i n g  high-spin s t a t e s  having a simple 2p-lh 

conf igu ra t ion  wi th  r e spec t  t o  the  t a r g e t  nucleus,  which 

may not  be e a s i l y  seen o r  i d e n t i f i e d  by o the r  means. 

The s t r i k i n g  s e l e c t i v i t y  of t he  (p ,n-) r e a c t i o n  

f o r  high-spin 2p-lh s t a t e s  was f i r s t  observed f o r  a 

number of t a r g e t s  i n  the  C, Ca and Z r  mass regi0ns . l  

Recently,  Brown e t  a1. have shown t h a t  t he  main 

f e a t u r e s  of t he  r e l a t i v e  c ross  s e c t i o n s  i n  the  Ca 

region can be q u a l i t a t i v e l y  understood wi th in  the  

context  of t he  ( I f  7/2) s h e l l  model, t oge the r  wi th  only  

gene ra l  assumptions about the  r e a c t i o n  mechanism. The 

s p e c t r a  a r e  dominated by an "A-window" c rea ted  on t h e  

lower s i d e  by the  momentum mismatch i n  the  r e a c t i o n  and 

on the  higher  s i d e  by the  maximum angular  momentum 

t r a n s f e r  a v a i l a b l e  f o r  t h r e e  p a r t i c l e s  i n  the  fp-shel l .  

A s i m i l a r  s e l e c t i v i t y  of t he  (pyx') r e a c t i o n  has 

been observed4 f o r  sd-shel l  t a r g e t s :  180 and 2 6 ~ g .  

The q u a l i t a t i v e  correspondence between some of the  main 

f e a t u r e s  of t he  180(p,n-)19~e and 2 6 ~ g ( p , n - ) 2 7 ~ i  

s p e c t r a  and the  f u l l  sd-shel l  model c a l c u l a t i o n s  of 

wildentha15 i s  encouraging evidence t h a t  t he  (p  , n-) 

r e a c t i o n  can provide u s e f u l  spec t roscop ic  informat ion,  

and t h a t  f u r t h e r  s t u d i e s  of t he  (p,n-) r e a c t i o n  on 

o the r  sd-shel l  n u c l e i  would be t imely.  

Fig. 1 shows the  r e s u l t s  of a pre l iminary  survey 

of (p,n') s p e c t r a  from s e v e r a l  Mg and S i  i so topes .  

Fu r the r  s t u d i e s  i n  the  sd-shel l  a r e  planned. 






