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Angular d i s t r i b u t i o n s  i n  t h e  range 4' 5 81ab 5 and 2.32 MeV i n  2 0 9 ~ b  a r e  populated very weakly over 

65' have been measured f o r  t he  r eac t ions  208~b(d ,p )  t h e  whole angular  range. I n  add i t i on ,  a s  i l l u s t r a t -  

and 2 8 ~ i ( d , p )  a t  Ed = 75 MeV, with a proton energy ed i n  Fig. 2,  t he  angular  d i s t r i b u t i o n s  f o r  s t a t e s  

r e so lu t ion  of 60-90 keV. The aim is  t o  determine of t h e  same s p i n  and p a r i t y ,  bu t  of q u i t e  d i f f e r e n t  

whether a DWBA a n a l y s i s  of these  r e s u l t s  can y i e l d  s t r u c t u r e ,  a r e  very  s imi l a r .  According t o  Kovar e t  

meaningful information on t h e  shape and s t r eng th  of a1 . l )  t h e  1512- s t a t e s  of 2 0 9 ~ b  a t  Ex = 1.42 MeV 

t he  bound-neutron wave funct ions  i n  a reg ion  of  and Ex = 3.05 MeV account,  r e spec t ive ly ,  f o r  160-75% 

high  momentum t r a n s f e r  (up t o  =500 M e ~ / c )  which is  and 17-92 of t h e  lj15/2 s ing le -pa r t i c l e  s t r eng th ;  

a l s o  sampled i n  near-threshold (p, IT+) r eac t ions .  t he  dominant conf igura t ion  i n  t h e  3.05-MeV s t a t e  

The measurements were made using t h e  QDDM 

spectrograph and se l f -suppor t ing  t a r g e t s  5-10 

is  expected t o  c o n s i s t  of a gg/2 neutron added t o  

t h e  3' f i r s t - e x c i t e d  s t a t e  of  2 0 8 ~ b .  As can be 

mg/cm2 th ick .  Representat ive energy spec t r a  a r e  seen from Fig. 2a, n o t  only  a r e  t h e  measured 

shown i n  Fig. 1. W e  observe s e l e c t i v e  populat ion angular  d i s t r i b u t i o n s  f o r  these  two s t a t e s  n e a r l y  

of sharp s t a t e s  i n  2 9 ~ i  up t o  Ex 1 12 MeV, we l l  i d e n t i c a l  over t h e  whole angular  range s tud ied ,  bu t  

above the  e x c i t a t i o n  a t  which t h e  s t a t e s  become t h e i r  r e l a t i v e  s t r eng ths  a r e  i n  e x c e l l e n t  agreement 

neutron-unbound; on t h e  o t h e r  hand, l i t t l e  w i th  those measured by Kovar e t  a l . l ) a t  Ed = 20 MeV. 

s t r u c t u r e  i s  seen i n  t h e  continuum region of t h e  This c lo se  correspondence sugges ts  t h a t  t h e  two- 

Pb spectrum. I n  add i t i on  t o  t h e  seven well-known 

s ing le -pa r t i c l e  s t a t e s  a t  Ex 5 2.5 MeV i n  2 0 9 ~ b ,  we 

observe s e v e r a l  s t a t e s  between 3 and 4 MeV 

e x c i t a t i o n  which a r e  believed t o  correspond1) t o  

fragments of  lj1512 o r  2hllI2 s t rength .  

One p o t e n t i a l  obs t ac l e  t o  t he  e x t r a c t i o n  of 

spec t roscopic  information is  the  poss ib l e  r o l e  of  

mult i-step r eac t ion  mechanisms a t  high momentum 

s t e p  mechanism proceeding v i a  i n e l a s t i c  e x c i t a t i o n  

of t h e  3' s t a t e  cannot be too  important .  

Perhaps an even more s t r i k i n g  i n d i c a t i o n  

t h a t  t h e  (d,p) r eac t ion  a t  75 MeV is  s e n s i t i v e  

p r imar i ly  t o  t he  s ing l e -pa r t i c l e  components of  even 

weakly exc i t ed  s t a t e s  is  af forded by comparison of 

r e s u l t s  f o r  t h e  312' s t a t e s  a t  Ex = 1.27 and 2.43 

MeV i n  29~i .  The p re sen t  measurements (Fig. 2c) 

t r a n s f e r .  Several  f e a t u r e s  of t h e  present  d a t a  r evea l  a s i m i l a r  s t r i p p i n g  angular  d i s t r i b u t i o n  f o r  

suggest  t h a t  this r o l e  is  no more important  both s t a t e s ,  de sp i t e  a f a c t o r  of  30 d i f f e r e n c e  i n  

than a t  low bombarding energies .  For example, t h e  the magnitude of  t h e  c r o s s  s ec t ion .  This is  i n  

known1) two-part icle one-hole s t a t e s  a t  Ex = 2.15 marked c o n t r a s t  t o  t h e  low-energy r e s u l t s  of  Mermaz 



Figure 1. Representative energy spectra acquired for a) 2 0 8 ~ b  (d, p) 2 0 9 ~ b  and b) 2 8 ~ i ( d  ,p) 2 9 ~ i .  In the 
latter spectrum, peaks attributable to 2 9 ~ i ,  3 0 ~ i  or contaminants present in the target are 
sliaded. Excitation energies are indicated for peaks whose identification i s  clear from 
previous work. 
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Figure 2. Comparison of measured angular distributions for states of the same spin and parity, but widely 
different spectroscopic factors. In (a) the solid curve represents the data for the 1.42-MeV 
1512- state in 209~b, renormalized by the ratio of the spectroscopic factors determined in Ref.1 
for this state and the 1512- state at Ex = 3.05 MeV. Attention should be directed in (b) to 
the measurements at Ed = 18.0 MeV (Ref. 2) for the 3/2+ levels of 29~i at Ex = 1.27 and 2.43 
MeV, which are in contrast to the present results shown in (c). The solid curves in (c) are 
intended to guide the eye, while those in (b) represent DWBA calculations reported in ref. 2. 

et a1. 2, (Fig. 2b), where the weakly excited yield only qualitative agreement with the measured 

2.43-MeV level exhibits a nearly flat non-stripping angular distributions. 

distribution. In attempting to understand the source of the 

Conventional DWBA calculations have been large-!In discrepancies in fig. 3, we are in the 

performed for the 208~b (d,p) and 28~i (d,p) process of investigating the sensitivity of the 

transitions using the code DWUCK4, including calculations to bound-state versus scattering 

relativistic kinematics, non-locality corrections, parameters. Of particular interest are the 

finite-range corrections in the local-energy effects of (1) replacing the deuteron potential 

approximation, and only the S-state of the deuteron. with one based on the adiabatic model of Johnson 

The measured angular distributions for the and ~ o ~ e r , ~ )  (2) changing the bound-state spin- 

low-lying single-particle states of 209~b are orbit potential, and (3) using alternate (e.g., 

compared in fig. 3 with the results of calculations Hartree-Fock) prescriptions for the bound-state 

using bound-state parameters and spectroscopic wavefunction. 

factors from ref. 1, and optical model parameters 
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Figure 3. Measured angular  d i s t r i b u t i o n s  and DWBA 
ca l cu l a t i ons  f o r  s t a t e s  i n  2 0 9 ~ b .  
Spectroscopic f a c t o r s  from Ref. 1 were 
used t o  s c a l e  t h e  DWBA predic t ions .  


