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Nuclear chart region

Shape coexistence in nuclei

Pt Au Hg Tl Pb

Z = 78 79 80 81 82

Z = 82 proton closure shell
N near 104 neutron midshell
Near Bound-nuclei limit

2



Shape coexistence: Hg case
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Shape-Coexistence in Odd-Even Au
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Experimental situation
nowadays: Negative Parity
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    A         year      
  175      2004
  179      2009
  181      2006
  185      2006
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Experimental situation
nowadays: Negative Parity



Boson-Fermion Interaction

The IBFM-CM Hamiltonian
(Single-orbit squematic

calculation)
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1p - 1h
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IBFM - CM Pt Au Hg
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82 82

Regular Intruder

7

1h 9/2

1h 11/2

1h 9/2

1h 11/2

1p - 1h
Au



Regular Negative Parity Band

Far from Midshell
No mixing with the intruder configuration

Preliminary result!
8



Next steps

Conclusions

More experimental data available in the lead-region midshell would help to do the shown
analysis and understand the phenomenology.

It seems to be possible describing shape coexistence in Au within the IBFM-CM framework by
coupling a proton hole to even-even Hg.

Regular (N) and intruder (N+2) bands come from 
       different single particle levels. 9

New in
IBFM-CM!



THANKS FOR 
YOU ATTENTION!

THAT’S ALL



ANEXOS



Boson-core
IBM-CM Fermion

Odd Nuclei Even Nuclei Unpaired Nucleon 
(particle or hole)

IBFM-CM

The Interacting Boson-Fermion Model with Configuration-Mixing

Pt Au Hg

78 79 80

Intruder boson
w.f. described by
2p-2h

The fermion
determinates g.s.
angular momentum

7



5

The Interacting Boson-Fermion Model - CM

Boson 
Hamiltonian (EQC)

IBM 
Configuration Mixing

Fermion 
Hamiltonian
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1 particle - 1 hole
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Pt x particleAu

IBFM - CM

Band-head Spin Unpaired Proton Band-head Spin Coupled Fermion



 Valence particles

     Correlated System
     Pairing Energy
     Deformation


