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Shape coexistence in N~Z~40 region
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Questions:

Along which degrees of freedom  do the oblate and prolate 

shapes mix?

Axial symmetric deformation?

Triaxial deformation?

Need to determine the essential 

degrees of freedom of the collective 

dynamics without assumption

How strong do the oblate and prolate shapes mix?

Local minimum on the potential energy surface



Recently, Hinohara et al. extracted the one-dimensional collective degree of freedom 

(collective path )  for the shape mixing in 68Se and 72Kr and evaluated  energy 

spectra, B(E2) values, and  spectroscopic quadrupole moments by means of the 

Adiabatic SCC (ASCC) method.

Collective paths obtained by means of the ASCC method

The result indicates that the oblate and prolate shapes

are strongly mixed at I=0, but the mixing rapidly 

decreases with increasing angular momentum. 



Excitation spectra of 68Se

 two rotational bands
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EXP：Fischer et al., Phys.Rev.C67 (2003) 064318.





What causes this rapid decrease in the mixing?

In this study, we investigate the low-lying states in 68Se  by use of a simple 

model based on Bohr’s Hamiltonian to understand what is essential for the 

rotational hindrance to shape mixing.

Bohr Hamiltonian

with

Moment of inertiaCollective potential



Bohr Hamiltonian

with

We assume that the w. f. is localized around 0 
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ASCC

Collective potential

Moment of Inertia



(A) Symmetric case

Collective potential Moment of inertia
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(B) Asymmetric potential
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(C) Asymmetric MoI
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(D) Asymmetric potential & MoI 

Collective potential Moment of inertia

Oblate and Prolate 

probabilities

lo
c

a
li
z
a

ti
o

n

localized



Summary

Either  the collective potential or the moments of inertia can localize the 

wave functions. 

The asymmetry in the moment of inertia is essential for the rotational 

hindrance to shape mixing

The results for 68Se by the ASCC are reproduced qualitatively by a 

simple model based on Bohr’s Hamiltonian.


