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GAMOW-TELLER RESONANCES OBSERVED I N  9 Q , 9 2 , 9 4 ~ r ~ p , n )  a t  120 and 160 MeV 

W. Sterrenburg, S.M. Austin, and A. Galonsky 
Michigan State mivers i ty ,  East Lansing, Michigan 48823 

D.E. Bainum and J. Rapaport 
Ohio University, Athens, Ohio 45 701 

C.C. Foster 
I n d h  University Cyclotron Facility,  Bloomington, I d a n a  47405 

C.D. Goodman and D . J .  Horen 
Oak Ridge National Laboratory, Oak Ridge, Tennessee 37830 

C.A. Goulding and M.B. Greenfield 
Florida A&M University, Tallahussee, Florida 32387 

E . Sugarbaker 
University of Co Zomdo, Boulder, Co Zomdo 80309 

Because the  6-decay and nucleon charge exchange the  t r a n s i t i o n  t o  the  IAS exhausts the  E-spin-flip 

operators a r e  iden t i ca l  i n  the  sp in  isospin  space of L=O s t rength ,  the  1' i d e n t i f i c a t i o n  follows. The 

the  t a rge t  (decaying) nucleus, s t rong Gamow-Teller stronger 1' s t a t e  is assigned T=4 and the  weaker T=5 

t r ans i t ions  should be seen s t rongly  i n  charge exchange based on in tens i ty  r a t i o s  expected from the  isospin  

react ions .  Searches with the  (p,n) react ion a t  Ep= geometry. Final ly ,  the  s t a t e  l abe l l ed  1- has been so 

45 MeV indicate  t h a t  Gamow-Teller s t rength  is concen- assigned because of i t s  L=l angular d i s t r ibu t ion .  

t r a t ed  j u s t  above the  i sobar ic  analog s t a t e  (IAS) .' Two q u a l i t a t i v e  conclusions follow immediately 

But the  enhancement i n  the  continuum is r e l a t i v e l y  from t h i s  data.  F i r s t ,  a subs tan t i a l  f r a c t i o n  of the  

weak, making quan t i t a t ive  conclusions uncertain.  The Gamow-Teller s t rength  has been seen. The r e l a t i v e  areas  

s i t u a t i o n  a t  Ep= 120 MeV is much l e s s  ambiguous because of the  1' and IAS s t a t e s ,  combined with a knowledge of 

of the  dominance of the  spin-f l ip  p a r t  of the  e f f e c t i v e  the r a t i o  of spin-f l ip  t o  non-spin-flip s t rengths  f o r  

two-nucleon in te rac t ion  above 100 MeV. the  e f f e c t i v e  in te rac t ion  leads t o  the  conclusion t h a t  

The 9 4 ~ r ( p , n )  spect ra  shown i n  Fig. 1 were the  Gamow-Teller matrix element f o r  the  1' t r a n s i t i o n  

obtained with the  beam swinger time of f l i g h t  system is  comparable t o  the  Fermi matrix element f o r  the  IAS 

a t  Indiana University. The IAS (o', T=5) and the  t r ans i t ion .  And second, the  Gamow-Teller s t rength  

s t a t e s  label led  1' a l l  have strongly forward peaked moves toward the IAS a s  N increases .  The width of 

angular d i s t r ibu t ions  c h a r a c t e r i s t i c  of L=O. Since the  1' s t rength  remains about constant a t  % 4.5 MeV 
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Preliminary d a t a  a t  Ep= 160 MeV appears t o  indi -  
IAS 

c a t e  t h a t  t he  r a t i o  of sp in - f l i p  t o  non-spin-flip 

s t r eng th  is l a r g e r  than a t  120 MeV, but  t he  r e so lu t ion  

is s u f f i c i e n t l y  worse t h a t  t he  i n t e r p r e t a t i o n  is l e s s  1000 - 
c l e a r  c u t .  
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F i v e  2. Neutron spectra incZuding f i t s  t o  peak 
shapes for the 03 23 (p,n) reactions a t  120 MeV 
proton bombarding energy. 

NEUTRON MATTER DISTRIBUTIONS FROM QUASI-ELASTIC (p,n) REACTIONS 
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Runs made e a r l y  i n  t h e  year on Z r ,  Sn and Pb t o  r e n t l y  of i n t e r e s t  a r e  gound s t a t e  IAS t r a n s i t i o n  

look a t  (p,n) neutron spec t r a  a t  angles much l a r g e r  s t r eng ths  and t h e  g i a n t  resonance s t r eng ths ,  For both 

than 15' indica ted  t h a t  t h e  genera l  background, mainly problems improved signal-to-background was needed. 

cosmic ray  neutron and muon events,  was so  l a r g e  t h a t  it I n  t he  pas t  year very s u b s t a n t i a l  improvements i n  

was not  pos s ib l e  t o  t ake  angular  d i s t r i b u t i o n s  on l a r g e  t h e  chopped beam cu r ren t  a t  t h e  TOF t a r g e t s  has occurred. 

A t a r g e t s  a t  angles beyond 20'. The two f e a t u r e s  cur- The o the r  improvement made was t h e  i n s t a l l a t i o n  of l a r g e  


