
n a t u r a l  p a r i t y  and u n n a t u r a l  p a r i t y  s t r e n g t h  seen  a t  

160 MeV a r e  no longer  ev iden t  a t  120 MeV. It i s  not 

y e t  c l e a r  whether t h i s  d i f f e r e n c e  can be a t t r i b u t e d  t o  

changes i n  t h e  e f f e c t i v e  i n t e r a c t i o n  a s  a  func t ion  of 

energy and momentum t r a n s f e r  o r  whether i t  i s  evidence 

f o r  o t h e r  r e a c t i o n  mechanisms becoming impor tant  a t  t h e  

lower ene rg i e s .  For example, a t  120 MeV t h e  amount of 

m u l t i s t e p  c o n t r i b u t i o n s  might be l a r g e r  than  a t  160 

MeV. Recent c a l c u l a t i o n s  by Esbensen and Ber tsch7 have 

poin ted  ou t  t h e  pos s ib l e  importance of mu l t i p l e  

s c a t t e r i n g  even a t  200 MeV. Note, however, t h a t  

randomization of t h e  neut ron  s p i n ,  a s  might be expected 

from a  simple mu l t i p l e  s c a t t e r i n g  model, would r e s u l t  

i n  Dm = 0. I f  t h i s  e f f e c t  i s  indeed impor tant ,  then  

comparison of Dm measurements t o  t h e o r e t i c a l  DWIA 

p r e d i c t i o n s  w i l l  be v a l i d  f o r  spec t ro scop ic  purposes 

only  f o r  t h e  h i g h e s t  bombarding energy. 

The observed r eg ion  of p o s i t i v e  Dm nea r  

Ex 40 MeV i n  t h e  120-MeV spectrum must s t i l l  be 

exp l a ined ,  e s p e c i a l l y  s i n c e  p o s i t i v e  Dm i s  t h e  

s i g n a t u r e  f o r  AS = 0 i n  a  s i n g l e  s t e p  t r a n s i t i o n  and 

such t r a n s i t i o n s  should  be enhanced a t  t h e  lower 

bombarding energy r e l a t i v e  t o  AS = 1 t r a n s i t i o n s .  
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STRETCHED STATE EXCITATIONS I N  THE 2 6 ~ g ( p , n ) 2 6 ~ 1  REACTION AT 134 MeV 

B.D. Anderson, C. Lebo, T. C h i t t r a k a r n ,  A.R. Baldwin, J.W. Watson, and R. Madey 
Kent S t a t e  Un ive r s i t y ,  Kent, Ohio 44242 

C.C. F o s t e r  
I nd i ana  Un ive r s i t y  Cyclo t ron  F a c i l i t y ,  Bloomington, Indiana  47405 

For a  t a r g e t  wi th  a  neut ron  excess ,  t he  (p ,n)  

r e a c t i o n  (with AT = 1 )  can e x c i t e  s t r e n g t h  i n  t h e  f i n a l  

nucleus  wi th  i s o s p i n  T - 1, T, o r  T  + 1, where T is the  

i s o s p i n  of t he  t a r g e t .  By c o n t r a s t ,  i n e l a s t i c  e l e c t r o n  

and proton  s c a t t e r i n g  a r e  r e s t r i c t e d  t o  t h e  two h ighes t  

i s o s p i n  components. Because t h e  lower i s o s p i n  

component is u s u a l l y  found a t  lower e x c i t a t i o n  

ene rg i e s ,  it u s u a l l y  is fragmented l e s s  by 

c o n f i g u r a t i o n  mixing. The '0 6 w 1  s t r e t c h e d  s t a t e s  

observed i n  t h e  (p ,n )  r eac t i on1  a r e  good examples of 

T  - 1 s t r e t c h e d  s t a t e s .  I n  some ca se s ,  u s u a l l y  f o r  

l i g h t e r  n u c l e i ,  it is pos s ib l e  a l s o  t o  s ee  T - 1 

components of '1 6 w 1  s t r e t c h e d  s t a t e s ;  t h e  

2 6 ~ g ( p , n ) 2 6 ~ 1  r e a c t i o n  i s  a  good example. Because 2 6 ~ g  

is  a  T = 1 nucleus ,  t h e  (p ,n )  r e a c t i o n  can e x c i t e  

T  = 0, 1, and 2  i s o s p i n  components i n  t h e  2 6 ~ 1  r e s i d u a l  

nucleus .  The (p,p') and (e,e ' )  i n e l a s t i c  s c a t t e r i n g  

r e a c t i o n s  (wi th  both AT = 1 and AT = O), can e x c i t e  

only  s t a t e s  i n  2 6 ~ g ,  which has T, = 1; thus ,  t h e s e  

r e a c t i o n s  e x c i t e  only  T = 1 and T = 2 components i n  t h e  

f i n a l  nucleus.  Both t he  (p,p') and ( e , e M )   reaction^^,^ 

have been used t o  s tudy t h e  i s o v e c t o r  6' s t r e t c h e d  



- 1 
s t a t e  wi th  t he  p r i n c i p a l  con f igu ra t i on  ( f 7 / 2 ,  d5/2).  

The obse rva t i on  t h a t  t he  T = 1 s t r e n g t h  i s  fragmented 

is  not s u r p r i s i n g  i n  t h i s  deformed nucleus.  A s t a t e  a t  

18.2 MeV was i d e n t i f i e d  t e n t a t i v e l y  a s  a  T  = 2 s t a t e . 3  

I n  our s t u d i e s  of t h e  6- s t r e n g t h  wi th  t he  (p ,n )  

r e a c t i o n ,  we s e e  (wi th  poorer r e s o l u t i o n )  t h e  gene ra l  

f ragmenta t ion  of t he  T = 1, 6-s t rength  and even t he  

T = 2 s t a t e  ( a t  Ex = 18.1 MeV i n  2 6 ~ 1 ) ,  a s  shown i n  

Fig .  1; however, because t h e  ( p , n )  r e a c t i o n  can 

e x c i t e  T  = 0 s t r e n g t h  a s  we l l ,  we s e e  t h e  T = 0 

component of t he  6 'stretched s t a t e  a l s o .  It is 

20 
Mg(p.n) "AI 134 MeV 

EXCITATION ENERGY , E x  (MeV) 

Figure  1. Exci ta t ion-energy spectrum f o r  t he  
2 b ~ g ( p , n ) 2 6  A1 r e a c t i o n  a t  134 MeV and 45'. 

observed t o  be a t  lower e x c i t a t i o n  energy and 

s i g n i f i c a n t l y  l e s s  fragmented than  t h e  T = 1 s t r e n g t h .  

Furthermore,  we e x c i t e  a l s o  t h e  (T = 0) 0  60, 5+ 

s t r e t c h e d  s t a t e  wi th  t he  c o n f i g u r a t i o n  (d5/2,  d5/2-1. 

(This  s t a t e  is known t o  be t he  ground s t a t e  of 2 6 ~ 1 . )  

We see  t he  0  & s t r e t c h e d - s t a t e  s t r e n g t h  t o  be h igh ly  

concen t r a t ed  i n t o  t h i s  s i n g l e  s t a t e .  The angu la r  

d i s t r i b u t i o n s  f o r  some of t he se  t r a n s i t i o n s  a r e  shown 

i n  Figure  2. Shown a l s o  a r e  ' s t anda rd '  DWIA 

c a l c u l a t i o n s  f o r  comparison.4 The nuc l ea r  s t r u c t u r e  

wave func t ions  assumed a r e  j u s t  t hose  expected i n  t h e  

s imple  s h e l l  model. C h a r a c t e r i s t i c a l l y ,  we s e e  a  

s i g n i f i c a n t l y  l a r g e r  no rma l i za t i on  f a c t o r  f o r  t h e  5+, 

'Odw'  s t r e t c h e d  s t a t e  than  f o r  any o t h e r  t r a n s i t i o n .  

The T = 0, 6' s t r e n g t h  i s  known from t r a n s f e r - r e a c t i o n  

s t u d i e s  t o  be concen t r a t ed  p r i m a r i l y  i n t o  two s t a t e s  a t  

E = 6.9 and 7.5 MeV. The s t r e n g t h  observed i n  t h e s e  

two s t a t e s  is about 30% of t h e  expected  l p  - l h  

s t r e n g t h  and is i n  reasonable  agreement wi th  t h a t  

observed r e c e n t l y  i n  (a ,  t )  t r a n s f  e r - r e a c t i o n  s t u d i e s .  

A t  h ighe r  e x c i t a t i o n  ene rg i e s  we s e e  t h e  analog  of 

T  = 1, 6' s t r e n g t h  i d e n t i f i e d  i n  (p,p ')  and (e ,e ' )  

~ t u d i e s , ~ , ~  and i n  t h e  (a ,  t )  ~ t u d i e s . ~  This  s t r e n g t h  

is  fragmented i n t o  a t  l e a s t  f i v e  d i f f e r e n t  s t a t e s .  The 

(p ,  n)  r e a c t i o n ,  with r e l a t i v e l y  poor energy r e s o l u t i o n ,  

is not t h e  r e a c t i o n  of choice  t o  s tudy such 

highly-fragmented s t r e n g t h .  F i n a l l y ,  near  Ex = 18.1 

MeV, we s e e  t h e  analog  of t h e  T = 2, 6- s t a t e .  

The important  informat ion  t h e  (p ,n )  r e a c t i o n  

provides  t o  t h e  s tudy of s t r e t c h e d - s t a t e  s t r e n g t h  i n  

t h e  A = 26 system is t h e  e x c i t a t i o n  of t h e  T = 0, 5+ 

and 6- s t r e n g t h s .  These s t r e n g t h s  a r e  s een  t o  be more 

concen t r a t ed  than  t h a t  f o r  t h e  h ighe r  i s o s p i n  

components. Thus, t h e  lower i s o s p i n  components provide  

b e t t e r  t e s t s  of t h e  r e a c t i o n  mechanisms and t h e  assumed 

s t r u c t u r e  of t h e  t a r g e t  nucleus.  The h ighe r  i s o s p i n  

components a r e  c l e a r l y  more s e n s i t i v e  t o  c o n f i g u r a t i o n  

mixing i n  t h e  f i n a l  nucleus  and provide  impor tant  t e s t s  

of s t r u c t u r e  c a l c u l a t i o n s  which t r y  t o  d e s c r i b e  such 

mixing. 
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Figure 2. Angular distributions for stretched-state excitations in the 26~g(p,n) 2 6 ~ 1  reaction at 134 MeV. 
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