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single-particle occupation probability and as a systematics of the quenching of the spin-flip strength 
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the s-d shell seem to be excellent candidates for such should provide important insight into the underlying 
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Measurements of the energy dependence of proton An investigation of the energy dependence of 

inelastic scattering are expected to provide a new **~i(~,~') is in progress at IUCF, utilizing polarized 

means of testing predictions inherent in the proton beams at 80, 100 and 180 MeV, together with our 

microscopic distortedrave impulse approximation earlier published results1 at 135 MeV. Differential 

(DWIA). In this description, the overall energy cross-section and analyzing-power data have been 

dependence for a particular transition arises from the measured at each of these energies for the elastic 

individual energy dependences of 1) the underlying free scattering, as well as for many of the inelastic 

nucleon-nucleon interaction, 2) the knockon exchange transitions. In particular, we have concentrated on 

amplitude, and 3) the effects of distortion in the the 5',T=O (9.70 MeV), 6',T=O (11.58 MeV) and 6',T=1 

entrance and exit channels. (14.35 MeV) states, which are the dominant transitions 



a t  l a r g e  momentum t r a n s f e r .  The i n t e r e s t  i n  these  f a c t o r  of 1.48 over the  energy range between 80 and 180 

high-spin s t a t e s  a r i s e s  both from t h e i r  r e l a t i v e l y  MeV, whereas the  peak c r o s s  s e c t i o n s  f o r  both the  

s imple  s t r u c t u r e  and from the  r e s u l t i n g  e x c i t a t i o n  of 5',T=O and 6',T=O s t a t e s  e x h i b i t  a  remarkably s i m i l a r  

t h e s e  s t a t e s  by s e l e c t e d ,  non-central  components of t he  energy dependence. 

e f f e c t i v e  i n t e r a c t i o n .  Over t h i s  energy range, t h e  components of t he  

Cross s e c t i o n s  a t  a  momentum t r a n s f e r  of 300 M ~ V / C  e f f e c t i v e  i n t e r a c t i o n  t h a t  a r e  r e spons ib le  f o r  t he  

(near  t h e  peak of the  angular  d i s t r i b u t i o n s )  a r e  e x c i t a t i o n  of these  s t a t e s  do not change a s  

d isplayed (on a  logar i thmic  s c a l e )  i n  Fig. 1 a s  a  d ramat i ca l ly  a s  t h e  observed c r o s s  sec t ions .  DWIA 

ana lyses  a r e  i n  progress  using t h e  e f f e c t i v e  
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i n t e r a c t i o n  der ived a t  s e v e r a l  i nc iden t  energies2 and 

o p t i c a l  model parameters t h a t  proper ly  account f o r  t h e  

energy dependence of the  observed e l a s t i c  s c a t t e r i n g .  

Pre l iminary  r e s u l t s  of these  analyses  i n d i c a t e  t h a t  t he  

e f f e c t s  of d i s t o r t i o n  a r e  an important source  of t he  

energy dependence f o r  t h e  i n e l a s t i c  t r a n s i t i o n s .  

The r a t i o  of t he  peak c r o s s  s e c t i o n  f o r  t he  

e x c i t a t i o n  of t h e  6',T=1 s t a t e  t o  t h a t  f o r  t he  5',T=O. 

s t a t e  is ind ica t ed  (on a  l i n e a r  s c a l e )  a t  t h e  bottom of 

Fig.  1. The s i g n i f i c a n c e  of t h i s  r a t i o  is t h a t  i t  

removes much of the  energy dependence t h a t  a r i s e s  from 

d i s t o r t i o n .  It thereby allows an empir ica l  observat ion 

of the  enhanced e x c i t a t i o n  of high-spin, unna tu ra l  

p a r i t y  s t a t e s  r e l a t i v e  t o  hidh-spin, n a t u r a l  p a r i t y  

s t a t e s  i n  t h e  range of bombarding ene rg ie s  between 100 

and 200 MeV. 

1 )  S. Yen e t  a l . ,  Phys. Le t t .  105B, 421 (1981). 
Figure  1. Energy dependence of t h e  c r o s s  s e c t i o n s  f o r  
t h e  i n e l a s t i c  e x c i t a t i o n  of high-spin s t a t e s  i n  28~ i .  2) kl. Franey and W.G. Love, Phys. Rev. C 24, 1073 

(1981); W.G. Love, i n  The (p,n) Reaction and the  
Nucleon-Nucleon Force, C. Goodman e t  a l . ,  eds.  

func t ion  of bombarding energy. For the  6',T=l s t a t e ,  (Plenum, New York, 1980), p. 23. 

t h e  peak c r o s s  s e c t i o n  is observed t o  inc rease  by a  


