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§１．Triaxially deformed odd-A nucleus and wobbling  motion

-- Application of particle-rotor model --

§２．Microscopic description of nuclear states near yrast region

-- Constrained Hartree-Fock-Bogoliubov（CHFB) approximation 

and Quantum number-projected HFB approach –

§３．Relation between Space-fixed and Body-fixed coordinates  

§４．Extension of the cranking model to triaxially deformed system



§１．Triaxially deformed odd-A nucleus and wobbling
motion   -- Application of particle-rotor model --

Scaling factor:



Moment of Inertia (MoI) vs γ (Lund Conv.)

Rigid- body MoI Hydro. MoI

Harmonic-oscillator strength Radius

β2=0.38



Theory:  

K.Tanabe and K.Sugawara-Tanabe,

Phys.Rev.C73(2006)034365;

Phys.Rev..C77(2008)064318.

Experiment:









B(E2)in                                              B(E2)out 



Alignment of total a.m. I,  rotor a.m. R  and  single particle j



K.Sugawara-Tanabe and K.Tanabe, Phys.Rev.C82(2010)051303(R).





K.Tanabe and K.Sugawara-Tanabe,PRC95,064315(2017)



(1) As for the particle-rotor Hamiltonian with triaxially deformed rotor core
interacting with single nuleon through Nilsson potential, diagonalization 
calculation within  single-j shell model well describes the wobbling motion 
and related physical contents.  

(2) Especially it reproduces well the electromagnetic transition rates like  B(E2), 
B(M1)-values and E2-M1 mixing ratios, provided that increase of MoI with 
a.m. I is taken into account due to CAP effect. 

(3) These suggest importance of microscopic formalism which describes

change of MoI by taking account  of pairing interaction and valence 

nucleons for odd A case .



Microscopic Formalism:

（１）Constrained-Hartree-Fock-Bogoliubov (CHFB) theory:

e.g. K.Tanabe and K.Sugawara-Tanabe,Phys.Lett.135B(1984)255.     158Er,160Yb

K.Sugawara-Tanabe and K.Tanabe,Phys.Lett.297B(1988)234.     g-factors

K.Tanabe and K.Sugawara,Tanabe, Prog.Theor.Phys.83(1990)1148.  132Ce

K.Tanabe and K.Sugawara-Tanabe, Phys.Lett.B259B(1991)2. 132Ce, 134,136Nd

（２）HFB theory with quantum number projection:

e.g. K.Enami,K.Tanabe and N.Yoshinaga,Phys.Rev.C59(199)135.

Phys.Rev.C61(2000)027301.  E2-transition

（３）Generator coordinate method:

e.g.K.Enami,K.Tanabe and N.Yoshinaga,Phys.Rev.C63(2001)044322.

Phys.Rev.C64(2001)044305, Phys.Rev.C65(2002)064308.







K.Enami,K.Tanabe and N.Yoshinaga,                        

PRC61,027301(1999).



Cranking model is certainly a method of calculating  

moment of inertia (MoI) within a microscopic formalism. 

However, the cranking model works only in the special 

situation, where the rotational axis is confined to a 

certain spatial direction.

Our interest is a method how to extend the basic idea of 

the cranking model to the case of triaxial deformation.





























In conclusion, I would stress importance of microscopic

theory to describe nuclear deformation mechanism:

Core polarization due to valence nucleon ?

We have to answer, Rigid-body , or hydrodynamical ?


