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MDC-CDFT (b20, b22, b30, b32, b40, …)

 Axially deformed harmonic oscillator (ADHO) basis

 Fourier expansion for densities & potentials

 A modified linear constraint method
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MDC-CDFT (b20, b22, b30, b32, b40, …)

ph channel Non-linear Density-dependent

Meson exchange NL3, NL3*, PK1, ... DD-ME1, DD-ME2, ...

Point Coupling PC-F1, PC-PK1, ... DD-PC1, ...

pp channel BCS Bogoliubov

Constant gap  -

Constant strength  -

Delta force  

Separable force  

MDC-RMF MDC-RHB
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Applications of MDC-CDFTs

 Potential energy surface, ground state & fission properties

 (b20, b22, b30, b32): 1-, 2- & 3-dim PES of 240Pu & Bf’s of actinides

 (b20, b22, b30, b32): Shape polarization effect of L

 (b20, b22, b30, b32): Superdeformed shapes in L hypernuclei

 (b20, b22, b30, b32): Third barriers in light actinides

 (b20, b22, b30, b32): Octupole correlations & shape transitions

 (b20, b22, b30, b32): Octupole correlations in MD

 (b20, b22, b30, b32): Nuclear Tetrahedral shapes

 (b20, b22, b30, b32): 1-, 2-, & 3-dim PES of 270Hs

 (blm,                R ): Clustering, bubble & toroidal structure; GMR

 Fission dynamics based on PES from MDC-CDFTs

 Spontaneous fission

 Induced fission

 Angular momentum & parity projected MDC-CDFTs

 Clustering & exotic shapes

MultiDimensionally-

Constrained

Covariant Density 

Functional Theories



MDC-CDFT (b20, b22, b30, b32, b40, …)

 Motivation of the present work

 Not many effective DD interactions for hypernuclei

 Spherical shapes assumed when these effective interactions were obtained though 

most observed hypernuclei are deformed

 Aim of the present work

 New effective DD interactions for hypernuclei with deformation effects considered in 

fitting

ph channel Non-linear Density-dependent

Meson exchange NL3, NL3*, PK1, ... DD-ME1, DD-ME2, ...

Point Coupling PC-F1, PC-PK1, ... DD-PC1, ...



Density dependent (DD) coupling constants
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Ground state properties
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Linear relation between Rs & Rw
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Single L states
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Neutron (hyperon) stars: Hyperon puzzle
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An attempt toward solving hyperon puzzle
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