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§ 1. Introduction
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One can get useful information about
nuclear structure and the origin of heavy
elements by studying unstable nuclei
around A=130.




§2. Shell Model Calculations

§ 2.1 Model Space and Single Particle Energies

126
f5/2 _
82 0112 Single Particle Energy (SPE)
h1 1.'[2 |"IQ.-"2
4312 3o —— -1.518MeV
51/2 f7/2
133 |==—— -2.372MeV
d5/2 =— — <<

Cross-shell orbits o, ___ 1335b|

4|_ sy —— -1.354MeV
—h112 —— .7.422MeV

— 131
g9/2 In s1/2
. 1/2 =
Major shell pm — d5/2
1?5{2 9712
Neutron

Proton
Frozen core @ "Oni



§ 2.2 The Interaction
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§ 2.3 Monopole corrections

— Mcl

Mc4

Mcl= (v h11/2,v{7/2)=0.52 [1]

Mc2= (rig9/2, v h11/2)=-0.4 [2]
Mc3= (rg9/2, v h11/2)=-1.0 [3,4]
Mc4=(vd3/2,v h11/2)=-0.4 [5]
Mc = (n d5/2,vf7/2) =-0.7 [6]
Mc = (ng9/2, v h11/2)=-0.23 [7]
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§ 3.1 Inversions in Experimental Data

Based on the available experimental data, the ground state and the first excited state are
inverted from 128In to 13°In. A similar inversion also occurs from 2’Cd to '#°Cd.
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Questions:

1. What is the physical mechanism behind this ground-state inversion?
2. Are there any more similar inversions?
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§3.2 The Physical Mechanism

§3.2.1 Cluesin 128|n

2.0f

Wio

0.5F

By analyzing the configuration structure of 128In,
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it is found that the monopole interaction Mc (vd_3/2, vh_11/2) between the neutron
orbitals vd_3/2 and vh_11/2 is able to reproduce the ground-state inversion in ?In.




§3.2.2 The competition in configurations
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The Competition in Configurations provides the structural explanation for the ground-state
inversion. Upon inclusion of the monopole interaction between the neutron orbitals vh_11/2
and vd_3/2, the summed weight of configurations involving these two orbitals increases,
whereas the weight of the only h_11/2 configuration simultaneously decreases.




§3. 3 Validation along the N = 80 isotonic chain
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To further assess the validity of Mc4 term, three known isomeric states
were chosen along the N = 80 isotonic chain, corresponding to three
different nuclei: '#°In, ?6Cd, and 1%°Pd.



§3. 4 The similarity between 126Ag and 128In
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This obtained theoretical result likewise provides a basis for systematic experimental
comparison between *2Ag and 28In [1].

126Ag and 28In both lie on the N = 79 isotonic chain and display similar ground-state
inversion phenomena [2].
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§3.5 Predictions
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Using the regularities induced by the monopole interaction found along the
N=79 isotonic chain, one can predict the ground-state spin-parities of
1287¢, 127Pd, and *°Pd [1] .
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§4. Conclusions

(1) Areasonable theoretical explanation is provided for the experimentally
observed ground-state inversion from 3%In to *28In, as well as from 12°Cd to
127Cd, based on the monopole interaction between neutron orbitals.

(2) This provides a reliable theoretical basis for the systematic experimental
analysis of 126Ag and 28In.

(3) It also provides reliable theoretical predictions for the ground-state spin-
parities of 128Ag, ?7Pd, and %°Pd.
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