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STUDIES OF THE 180(p, x') 9 ~ e *  AND 2 6 ~ g ( p ,  n') 27~i*  REACTIONS WITH 200 MeV POLARIZED PROTONS 
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Indiana Univers i ty  Cyclotron F a c i l i t y ,  Bloomington, Indiana 47405 

One of the  e x c i t i n g  developments a t  IUCF during 

1982 was the  discovery of a s t r i k i n g  and systemat ic  

s e l e c t i v i t y  i n  the  (p,x') react ion.  For a number of 

t a r g e t s  i n  the  C, Ca and Zr mass regions, i t  was found V) E 240 
3 

t h a t  the  r eac t ion  s t r e n g t h  is concentrated i n  a small  0 
0 

1 60 
e x c i t a t i o n  region of the  r e s idua l  nucleus. It was 

conjectured t h a t  these  s t rong ly  exc i t ed  s t a t e s  have a 80 

s t r e t c h e d  two-par t i c l e  one-hole conf igurat ion with 0 . . . . . . . . . 
15 1 0  5 0 

r e spec t  t o  the  t a r g e t  nucleus and t h a t  t h e i r  prominence 

i s  a "s ignature"  of a two-nucleon reac t ion  ~nechanism.~ 

To f u r t h e r  e l u c i d a t e  the  nature  of the  (p,x') 

r eac t ion ,  we have c a r r i e d  out s i m i l a r  experiments f o r  a 

Excitation Energy (MeV) 

L 

number of sd-shell  t a r g e t s ;  173180, 2 4 , 2 5 , 2 6 ~ g ,  and V) 5 240 
28*29 ,30~ i .  The sd-shel l  was chosen f o r  study because 

0 
0 

1 60 
i n  t h i s  mass region the  low l e v e l  d e n s i t i e s  allow 

s e v e r a l  l e v e l s  t o  be resolved, many sp in  and p a r i t y  

assignments a r e  known from o the r  experiments, and f u l l  

s h e l l  model c a l c u l a t i o n s  a r e  poss ible .  Excitation Energy (MeV) 

The two t a r g e t s  which showed t h e  most pronounced 
F i  u r e  1. 180(p,n')19~e and 26 ( ~ , n ' ) ~ ~ s i  s p e c t r a  

concentra t ion of r eac t ion  s t r e n g t h  were 180 and 26Mg. bofh a t  T ~ L ~ ~  = 201 MeV and ena = No. 

Spectra  f o r  these  two cases  a r e  shown i n  Fig. 1. 

Complete angular  d i s t r i b u t i o n s  of the  d i f f e r e n t i a l  The da ta  a r e  p a r t i a l l y  analyzed, and r e s u l t s  f o r  t h e  

c ross  sec t ions  and analyzing powers were measured f o r  4.6 MeV peak i n  t h e  180(p,n')19~e spectrum and t h e  9.5 

these  two reac t ions  wi th  201 MeV polar ized protons. MeV peak i n  the  26Mg(p,n-)27~i spectrum a r e  shown i n  



Fig. 2. The e r r o r  bars  include only the  s t a t i s t i c a l  

unce r t a in t i e s .  The s i m i l a r i t i e s  between the  angular 

d i s t r i b u t i o n s  f o r  these  two reac t ions  a r e  immediately 

evident.  

Figure 2. Center-ofmass  d i f f e r e n t i a l  cross  sec t ion  
and analyzing power angular d i s t r i b u t i o n s  f o r  the  
r eac t ions  l80(p ,x - ) l9~e  (4.6 MeV) and 26Mg(p,n')27~i 
(9.5 M ~ V )  both a t  ~ ~ ~ a b  - 201 M ~ V .  
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I n  the  two-nucleon model the  ~ ( p , x - ) ~ ' ~ e  
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r eac t ion  is expected1 t o  populate s t rong ly  s t r e t c h e d  

2p-lh f i n a l  s t a t e s  having the  conf igurat ion 

I(nd512nd312)4+ ( ~ d ~ ~ ~ ) - ~ 1 ~ ~ ~ ~ +  with  respect  t o  the  

t a r g e t  nucleus. There is a known 13/2+ s t a t e 2  i n  1 9 ~ e  

a t  4.64 Mev which agrees  i n  energy t o  wi th in  50 keV 

with t h a t  of the  s t ronges t  peak i n  t h e  180(p,n-)19~e 

spectrum. A second 13/2+ s t a t e  is known3 i n  t h e  mirror  

nucleus 1 9 ~  a t  10.42 MeV, which may correspond t o  the  

9.8 MeV peak i n  the  180(p,n')19~e spectrum. We 

would expect the  s t ronges t  peaks i n  the  2 6 ~ g ( p , n - ) 2 7 ~ i  

spectrum t o  correspond t o  s i m i l a r  s t r e t c h e d  2p-lh 

s t a t e s  i n  27~i .  
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