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A s tudy  of 1 2 ~ ( 7 ~ i , t ) 1 6 0  a t  E ( ~ L ~ )  = 101 MeV was h ighe r  e n e r g i e s  a t  IUCF us ing  t h e  new k = 600 

completed a t  IUCF us ing  two S i  AE d e t e c t o r s  backed by spec t rome te r .  

t h i c k  i n t r i n s i c  Ge E d e t e c t o r s .  Also,  a - p a r t i c l e s  were The h igh  energy 1 2 ~ ( 7 ~ i , t ) 1 6 0  d a t a  should  provide  

observed i n  co inc idence  a t  back ang l e s  t o  i d e n t i f y  new in fo rma t ion  on high-spin a - c l u s t e r  l e v e l s  i n  160,  

decay from high  s p i n  s t a t e s  i n  160. Th i s  u t i l i z e d  a Ex > 10 MeV. It w i l l  a l s o  permit  comparisons w i th  our  

600 mm2 S i  E d e t e c t o r  w i th  t ime-of - f l igh t  used f o r  e a r l i e r 1  d a t a  and a n a l y s i s  of 1 2 ~ ( 6 ~ i , d ) 1 6 0  done a t  

i d e n t i f i c a t i o n .  IUCF wi th  E ( ~ L I )  = 90 MeV. These d a t a  can be used t o  

I n  a d d i t i o n  t o  t h e  well-known l e v e l s  a t  Ex < 20 

E, (MeV) 
MeV, we may have observed new l e v e l s  a t  Ex > 20 MeV t o  

30 MeV and p o s s i b l y  some at Ex > 30 MeV ( s e e  Figure 1 ) .  

The a n a l y s i s  of t h e  co inc idence  a-par t  i c l e  decay d a t a  

from s p e c i f i c  l e v e l s  has j u s t  begun. 

A r e l a t e d  h igh - r e so lu t i on  s t udy  of 1 2 ~ ( 7 ~ i , t )  f o r  

t h e  r eg ion  i n  160,  Ex < 10 MeV was s t a r t e d  a t  NSCL 

(MSU) u s ing  E ( ~ L ~ )  = 80 MeV wi th  t h e  k = 320 

spec t rometer .  An i n i t i a l  run  r e so lved  both t h e  

7.12/6.92 MeV 1-/2+ doub l e t  and t h e  9.6 MeV 1 - l eve l  i n  

160  which a r e  of i n t e r e s t  i n  a s t r o p h y s i c s  (he l ium 

A 

E = 101 MeV - 

- 

- 

- - 
CHANNEL 

burning) .  A second run  is scheduled  f o r  Sp r ing  1986. F igu re  1. A t r i t o n  energy spec t rum and cor responding  
l e v e l s  i n  160 observed  i n  1 2 ~ ( 7 ~ i ,  t )  a t  E ( ~ L ~ )  = 101 

This  work w i l l  be cont inued  and may be extended t o  MeV. 



t e s t  va r i ous  a - c l u s t e r  models2 of 160  and provide  

a d d i t i o n a l  measurements of a-widths needed f o r  

a s t r o p h y s i c a l  c a l c u l a t i o n s .  
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Previous  s t u d i e s 1  of t h e  A(p,x')A+l r e a c t i o n  have s e v e r a l  h igh  s p i n  s t a t e s  around 10 MeV e x c i t a t i o n  

demonst ra ted  t h e  h igh  s e l e c t i v i t y  of t h e  r e a c t  i on  f o r  energy.  

s t a t e s  i n  t h e  r e s i d u a l  nuc l eus  which a r e  presumed t o  To d a t e  t h e r e  is l i t t l e  expe r imen t a l  ev idence  f o r  

have a  s t r e t c h e d  o r  n e a r l y  s t r e t c h e d  two-part i c l e  h igh  s p i n  s t a t e s  i n  2 7 ~ i  bes ide s  t h a t  provided  by t h e  

one-hole c o n f i g u r a t i o n  wi th  r e s p e c t  t o  t h e  t a r g e t  (p,n-)  r e a c t i o n .  The 2 7 ~ 1 ( 3 ~ e , t ) 2 7 ~ i  r e a c t i o n  is 

nucleus .  This  f e a t u r e  of t h e  (p,x-) r e a c t i o n  has been expected  t o  popu l a t e  t h e  presumed s t r e t c h e d  

observed f o r  both l i g h t  and heavy nuc l e i1  and f o r  two two-pa r t i c l e  one-hole s t a t e s  s een  i n  t h e  2 6 ~ g ( p ,  x-) 2 7 ~ i  

c a s e s  i n  t h e  sd - she l l :  180(p,n-)19~e and r e a c t i o n ,  and t h e  2 4 ~ g ( a , p )  2 7 ~ 1  r e a c t i o n  can popu l a t e  

2 6 ~ g ( p , n - ) 2 7 ~ i . 2  S t u d i e s  throughout  t he  lower h a l f  of t h e  mi r ro r  s t a t e s  i n  2 7 ~ 1 .  We have s t u d i e d  t h e s e  two 

t h e  sd - she l l  a r e  i n  progress .3  To i n c r e a s e  t h e  r e a c t i o n s  i n  o rde r  t o  o b t a i n  s u p p o r t i n g  ev idence  f o r  

r e l i a b i l i t y  of t h e  (p,x') r e a c t i o n  a s  a  s p e c t r o s c o p i c  t h e  h igh  s p i n  ass ignments  i n f e r r e d  from t h e  (p ,  n-) 

t o o l  i n  t h e  sd - she l l ,  it is nece s sa ry  t o  o b t a i n ,  f o r  a t  r e a c t i o n .  

l e a s t  a  few ca se s ,  independent ev idence  r ega rd ing  t h e  We measured t h e  angu l a r  d i s t r i b u t i o n s  of t h e  

s p i n  s t r u c t u r e  of t h e  s t a t e s  p r e f e r e n t i a l l y  popula ted  2 4 ~ g ( a , p ) 2 7 ~ 1  and 2 7 ~ 1 ( 3 ~ e ,  t ) 2 7 ~ i  r e a c t  i ons  u s ing  t h e  

i n  t h e  (p,n') r e a c t i o n .  P r i n c e t o n  AVF (K=60) c y c l o t r o n  and Quadrupole-Three 

It has  been observed t h a t  t h e  2 6 ~ g ( p , n - ) 2 7 ~ i  Dipoles  (Q3D) magnetic spec t rog raph .  The angu l a r  

r e a c t i o n  popu l a t e s  s e l e c t i v e l y  and s t r o n g l y  two e x c i t e d  d i s t r i b u t i o n s  of t h e  r e a c t i o n  2 6 ~ g ( 3 ~ e , t ) 2 6 ~ 1  l e a d i n g  

s t a t e s  i n  2 7 ~ i  a t  e x c i t a t i o n  e n e r g i e s  of 7  MeV and 9.5 t o  t h e  known 5+ ( g . s . ) ,  0' (0.228 MeV), and 3+ (0.417 

MeV. These s t a t e s  have been t e n t a t i v e l y  a s s igned  13/2+ MeV) s t a t e s  were a l s o  measured i n  o rde r  t o  c a l i b r a t e  

s p i n  and p a r i t y .  Th i s  is t h e  h i g h e s t  s p i n  p o s s i b l e  i f  t h e  "L-signature" f o r  p o s s i b l e  h igh  s p i n  s t a t e  

a l l  t h e  a c t i v e  nucleons  a r e  r e s t r i c t e d  t o  t h e  sd - she l l .  t r a n s i t i o n s  i n  t h e  2 7 ~ 1 ( 3 ~ e , t ) 2 7 ~ i  r e a c t i o n .  

Recent s h e l l  model c a l c u l a t i o n s 4  p r e d i c t  a  13/2+ s t a t e  The s p e c t r a  ob t a ined  from t h e  2 4 ~ g ( a , p ) 2 7 ~ 1  and 

i n  2 7 ~ i  a t  an  e x c i t a t i o n  energy between 7  and 8  MeV and 2 7 ~ 1 ( 3 ~ e ,  t ) 2 7 ~ i  r e a c t i o n s  a t  bombarding e n e r g i e s  of 




