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Results frore elastic and inelastic proton scattering 
through isobaric analogue resonances (IAR) , as well as 
from neutron trans fer r�actions are consi s tent with a weak­
coupling idea of describing ground s tate and low-lying 
levels (Ex � 2 �1ev) in the � l= fJ l and r-�=83 nuclei. 

!!uclcn r  s tructure infor�ation concernin9 higher-
lyinc; levels in the dou�·,ly-evcn 1'�= 8 2  nuclei (3 .O :-�eif < E <

X 
< 5.0 · �ev) CRP be nJ� t:tine:H.� fro� i nelas tic  :rroton scatter­
ing through I�R , (� , t ) and (d , p ) reactions on the �=e3 and 
r:=3 1 nuclei , re spectively. The negative-parity levels thus 
obtained in the douhly-even N= 82  nuclei are fed selective­
ly in (p , p ') reactions en separate resonances , suggesting 
a weak-coupling description , in which neutron hole s tates 
are couple� to the low-lying N=33 levels (generalizerl 
neutron particle-hole basis : GNP-H ) . 

For the N= :3 nuclei , a unified-Model description is 
used , des cribing the low-lying levels j J

RMJ> with a wave 
function ; !-.:=83 , Z ; J P. � 1J>. �· 

Thus , the negative-parity levels in the doubly-even 
I 1= 8 2  nuclei can he expanc.�ed in the G:>r!?-fi basis ns  

'\, 
! �:=8 2 , I  " l> = l a (� ' , ,J 0; :r) [aJ

. , {v) ® ; N= 83 , 7. ; J0 > J il'-la ' ' J n  a. p ;.) 
J , ' i-' 

conFdc:ered - 1  - 1  -1  
'rhe neutron hole s tates arc 2c13/2 ' 3sl/2 ' 2d 5/ 2

- 1 and l g7/ 2 t,,.herca�  the low-lying !(= P. 3 levels with 
Jlf - -

definite as sign�ent ( i . e . 7 /2 , 3 / 2  , 1 / 2  , 9 / 2  and 

5/2  ) witr. F � 2 11 !eV.
The model t:amiltonian to be diagonalized in that 

basis , de� cribi n� these ne�ativc-parity levels in doubly-
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Fig. 1 

even N=82 nuclei, can be written as 

H = Heare + P.h +
HP

+ lip-core + Hh-core + Vp-h

Here H describes the collective excitations of the 
core 

N=82 core, H
P 

(Hh) the neutron single-particle ( hole) 
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states , t :p- "'orn. 0\ ... _ ) the  rc s inual interaction of the
.. -..;; . ,  core 

particle ( ho le ) mnt j on with the Rurface vibrations of 

the core anrl V
p

-h the res idua l two-hody intera ction

( Sus se:-� force ) . 

Leve l  sc� erres a s  wel l  n s  energy syste�ati cs for all
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N=82 nuclei are studied and compared with experimental 
data (fig. 1). Partial decay widths ana angular distribu­
tions of the inelastically scattered protons through IAR, 
to the final negative-parity levels are calculated and 
compared extensively with avai�able experimental informa­
tion (fig. 2). Also, spectroscopic factors can be obtain­
ed by analyzing the (p, p') reaction results. Thus, the 
possibility of experimentally determining wave-functions 

for some negative-parity levels in the doubly-even N=82 
nuclei is possible. For the heavier isotones 140ce, 
142Na and 144sm, it is also possible to locate uniquely 
the GNP-H multiplets based on the 7/2; and 3/2� parent 
states among the other , more complicated negative-
parity levels. 

This calculation scheme thus extends the possibility 
of describing higher-lying negative-parity levels in the 
energy region 3. 0 MeV<Ex<S. O  MeV, in a weak-coupling 
picture where neutron hole states are coupled to the low­
lying N=83 levels. 




