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Results from elastic and inelastic proton scattering
through isoharic analogue resonahces (IAR) , as well as
from neutron transfer reactions are consistent with a weak-
coupling ideca of descriking ground state and low-lying
levels (E, ¢ 2 MeV) in the M=81 and N=83 nuclei.

Nuclear structurc information concernina higher-
lyinc levels in the doully-even M=22 nuclei (3.0 eV < Ex <
< 5.7 "aV) car he nltained from inelastic proton scatter-
ing through IR, (d,t) and (d,p) reactions on the =83 and
1'=81 nuclei, respectively. The negative-parity levels thus
oktained in the douklv-even N=822 nuclei are fecd selective-
ly in (p,p”) reactions orn separate resonances, suggesting
a weak-couplina description, in which neutron hole states
are couple¢ to the low-lving =33 levels (generalized
neutron particle-hole kasis: CNP-H).

For the ¥=73 nuclei, a unified-model description is
useé, describing the low-1lying levels jJBMJ> with a wave
function :N=83,Z;J8NJ>.

Thus, the negative-parity levels in the cdoubly-even

1'=82 nuclei can he expanded in the GMP-H basis as

}N=82,Iaﬂ> = j’ZJ . aa(j ,JB;T).a ,(v) ®!N=83,7; JB>4IH
’ I

The neutron hole states consicdered are 2d3/2, 391}2, 265/2

and 1g7/2 , whereas the low-lylni N= 93-leve1§ w1th_
definite J" assignrment (i.e. 7/2 , 3/2 , 1/2 , 9/2 and
5/27) with F T 2 Mev.

The model ¥Yamiltornian to be diagonalized in that

basis, descrikinc these necative-parity levels in doubly-
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Fig. 1
even N=82 nuclei, can be written as
] = 1. + H [ + H .
! Hoore * Bh Fp + IIp-core Ph-core * Vp—h
Here E describes the collective excitations of the

‘core
N=82 core, Hp (H,) the neutron single-particle ( hole)
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states, Lp—core ( h—core) the residual interaction of the
particle ( hole) motion w7ith the surface vihrations of

the core and V__, the residual two-hody interaction

(Ssussex force).
r,cvel schemes as well as energy systematics for all
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N=82 nuclei are studied and compared with experimental
data (fig. 1) . Partial decay widths and angular distribu-
tions of the inelastically scattered protons through IAR,
to the final negative-parity levels are calculated and
compared extensively with available experimental informa-
tion (fig. 2). Also, spectroscopic factors can be obtain-
ed by analyzing the (p,p”) reaction results. Thus, the
possibility of experimentally determinina wave-functions
for some negative-parity levels in the doubly-even N=82

nuclei is possible. For the heavier isotones 140Ce,

142Nd and 144Sm, it is also possible to locate uniquely
the GNP-H multiplets based on the 7/2; and 3/2; parent
states amonc 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<5.0 MeV, in a weak-couplina
picture where neutron hole states are coupled to the low-
lying N=83 levels.





