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What is shape coexistence?
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The first era-16O
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The second era, μ moments

Particle excitations from the 8-20 harmonic oscillator 
shell to the 6-14 spin-orbit like shell, cause the 

inversion of states, or breaking of the magic number 
N=20
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Shape Coexistence in light 
nuclei = Inversion of states

Harmonic Oscillator Shell 
“Elliott SU(3) symmetry”

Spin-orbit like shell 
“proxy-SU(3) symmetry”

particle-hole 
excitations
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Heyde and Wood
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Conclusion:

Shape coexistence 
appears in certain islands 
on the nuclear chart
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The Hamiltonian

harmonic 
oscillator

quadrupole 
interaction

Condition within the islands 
of shape coexistence
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How we calculate the QQ

(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.

Πέμπτη, 13 Μαΐου 2021



Parity inversion in the 
11Be
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Island of inversion in the Mg 
isotopes
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Island of inversion in the Ni 
isotopes
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The dissolution of the spin-
orbit like magic numbers

energy density functional calculations
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Why shell 
merging 
becomes 
possible?

Deformed 
nuclei have 
no major 
magic 
numbers!
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The islands of shape 
coexistence in heavy nuclei
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The 60-70 island of shape coexistence
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The shades of shape 
coexistence

parity inversion

inversion of 
states

shape 
coexistence

fission isomers
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Thank you
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