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Islands of coexistence
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 Hg isotopes

Ν=96 Ν=110

Why?
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Sn isotopes
Ν=60 Ν=70

Why?
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Lowering of major energy 
gaps
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One super 
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50
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The collective quadrupole 
interaction

(λ,μ) are the quantum numbers of SU(3). They depend 
on the choice of magic numbers. β is the deformation 
and γ is the angle which distinguishes prolate from 
oblate.
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no 
coupling 

needed here
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Z or N for shape 
coexistence

34-40

60-70

96-112

210-240
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The 0+ states
no particle 
excitations
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Before the coupling of 40-70, 50-82 shells
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Below 28
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no coupling 
needed here

sd 

sdf 

Inversion 
at N=18
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Conclusions
The mechanism involves no particle excitations.

The 02+ state is always the less deformed, coupled configuration.

The 01+ state comes from the uncoupled nuclear shell, except 
from the island of inversion, where the 01+ state comes from the 
uncoupled harmonic oscillator shell.

In nuclei with C2proxy≃C2ho  ,χ/2Δ(QQ)≃02+. In the rest nuclei 
coupling of the two shells has to be done.

Inversion of states occurs in nuclei which traditionally follow the 
harmonic oscillator magic numbers and they exhibit shape 
coexistence. The inversion is presented in the isotopes with 
shape coexistence.
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Done

The mechanism predicts that shape coexistence 
occurs in islands.

The candidate nuclei for shape coexistence are 
predicted without parameters.
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Have to be done

Pairing interaction has to be introduced in the Proxy SU(3) 
symmetry. Pairing acquires a 9-(λ,μ) symbol. 

The coupling of the shells acquires a 9-(λ,μ) symbol. A 
code has to be constructed for large SU(3) irreps.

The islands of coexistence have to be predicted after the 
9-(λ,μ) symbol.

The 02+ states have to be predicted after the 9-(λ,μ) 
symbol.
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Thank you
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