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We consider the problem within the DFT framework

K.N., J. Jolie, arXiv:1802.02348

• Deviation from vibrational 
picture, due to additional 
0+ and 2+ states —> 
intruder?


• Experimental evidence:

Even-even 106-116Cd

P. E. Garrett (2016), etc. and refs therein



Self-consistent mean-field potential energy surface

spectroscopic properties → calculated by the IBM Hamiltonian

HFBCS with Skyrme SLy6 + 
δ-type pairing force



SCMF-to-IBM mapping

SCMF IBM

3. energies and electromagnetic transition rates —> 
diagonalization in lab frame

1. SCMF calculation 
of energy surface

2. … mapped to config. mix IBM 
surface —> strength parameters 
of the IBM Hamiltonian

K.N., N. Shimizu, T. Otsuka, Phys. Rev. Lett. 101, 142501 (2008)



IBM with configuration mixing

Duval-Barrett (1981)

Normal (π(0p-0h)) config: 
prolate global minimum

Intruder (π(2p-2h)) config: 
oblate local “minimum”

energy needed to promote 
protons across Z=50
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Structures of 0+ and 2+ states





Summary

• overall good description of energies and transition 
rates without empirical fit


• predicts intruder states


• mixing between normal and intruder configs not 
correctly reproduced


• normal states predicted to be rotational like —> too 
deformed prolate minimum

Configuration-mixing IBM based on SCMF



Thank you



Geometrical Structure

Frank, Van Isacker, Vargas (2004)

IBM energy surface —> lower eigenvalue of the matrix

Coherent-state matrix

Boson coherent state



Construct config-mix IBM Hamiltonian

KN, R. Rodriguez-Guzman, L. M. Robledo, N. Shimizu, Phys. Rev. C 86, 034322 (2012)

1. associate unperturbed 0p-0h config (E11) to prolate global 
minimum and 2p-2h config (E33) to oblate local “minimum” 
 —> parameters for unperturbed IBM Hamiltonians

2. reproduce energy difference between the minima 
 —> Δ

3. mixing term introduced perturbatively to reproduce “barrier” 
 —> ω


