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Previous research

Proton-neutron Interacting Boson Model (IBM2) : one of successful nuclear collective models [1] 

U(5), SU(3), O(6) and SU(3)* symmetry limits in the extended symmetry triangle in IBM2

SU(3)* was discussed in [2] (1982) : triaxial nature

In 2004, renewed interests have been paid to symmetry triangle in IBM2: New symmetry limits are proposed. [4,5]

Present research

Phase diagram of IBM-2 Taken from reference [5]

Prolate deformation

Prolate and oblate 

deformation

Example of energy level for SU(3)* Taken from reference [2]

This spectrum is unlikely in realistic nuclei but shows triaxial nature [2] below.

Revisit of SU(3)* limit in IBM-2 (present poster) and Nuclear shell model (near future presentation [6])

Method : Diagonalization, Mean-field, PES, Variation-Before-Projection, Variation-After-Projection

Taken from reference [2]
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𝛽𝜋 , 𝛾𝜋 , 𝛽𝜈 , 𝛾𝜈 are variational parameters in the wavefunction but are not 𝛽, 𝛾 of proton-neutron system.  We define                                         . 𝑄 = 𝑄𝜋 𝜒𝜋 + 𝑄𝜈 𝜒𝜈
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gamma unstable

deformation

We can define 𝛽, 𝛾 of proton-neutron system [7] like shell model [8].

Prolate 𝛾𝜋= 0 and oblate 𝛾𝜈= 𝜋

3
 yields triaxial 𝛾 = 𝜋

6.
 

We introduce Variation-before-projection and Variation-after-projection beyond mean-field approximation [8]. 
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For example, SU(3)* states are projected out from prolate and oblate intrinsic state as below.

Summary 
Characteristic feature of  SU(3)* limit in IBM2 including energy levels is clarified by Mean field, PES, VBP and VAP.

In IBM2, triaxial deformation with proton prolate and neutron oblate is confirmed to be realized in the SU(3)* limit.

Perspective   What are the implications when protons and neutrons favor different nuclear shapes?

Proton prolate and neutron oblate:  (1) Triaxial deformation ?  (2) Shape coexistence and shape driving effect ?

In nuclear shell model, we may expect exotic state.
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However, IBM has no geometrical 

interpretation.
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