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Proxy-SU(3) scheme 

• Restoration of SU(3) symmetry of 3D-HO

• Approximation to the Nilsson model 

• Connection to spherical shell model 

• Highest weight irreps

• Prolate over oblate dominance

• Prolate to oblate shape transition 

• Islands of shape coexistence 

• Preponderance of triaxial shapes 



Restoration of 3D-HO SU(3) symmetry 
proxy-SU(3)        1h11/2->1g9/2 

PRC95 (2017) 064325           



Justification: Matrix of the Nilsson 
Hamiltonian for the 50-82 proton shell

PRC95 (2017) 064325 



Matrix of the proxy-SU(3) 
Hamiltonian for the sdg proton shell

PRC95 (2017) 064325 



Connection of proxy-SU(3) to the 
spherical shell model 

A. Martinou et al. EPJA 56 (2020) 239

Elliott to shell model basis

[Nz Nx Ny Ms] =  R  [n L M Ms]

R: unitary transformation

Davies and Krieger, Can. J. Phys. 69 (1991) 62

[n L M Ms] =  C  | n L J Mj>

C: Clebsch Gordan coefficients 

[Nz Nx Ny Ms] =   R C  | n L J Mj>

Elliott                 shell model  



unitary transformation
|0 1 1 0> pairs    |Δn ΛL ΔJ ΔMj>

A. Martinou et al. EPJA 56 (2020) 239



Dominance of highest weight 
(most symmetric) irreps

A. Martinou et al. EPJA 57 (2021) 83

• Pauli principle 

• Total wave function = antisymmetric 

• Total wave function= space x spin x isospin

• Experimentally known (S=0, T=1) or (S=1, T=0)

• Spin x isospin = antisymmetric

• Spatial part = symmetric 

• Short range of the nucleon-nucleon interaction



prolate over oblate dominance
PRC 95 (2017) 064326 



Prolate to oblate transition
PRC 95 (2017) 064326 



proxy-SU(3) symmetry dual shell mechanism
for shape coexistence 

A. Martinou et al. EPJA 57 (2021) 84



nuclei with shape coexistence
Atoms 11 (2023) 117 (cover story)





Preponderance of triaxial shapes 

• Monte Carlo shell model – tensor force 
Tsunoda and Otsuka PRC 103 (2021) L021303

Otsuka et al. arXiv: 2303.11299 [nucl-th]

• Triaxial Projected Shell Model 
Rouoof et al. EPJA 60 (2024) 40

• Empirical (consistent modelling)
Grosse and Junghans PLB 833 (2022) 137328 



Proxy-SU(3) predictions for triaxiality



Proxy-SU(3) predictions for high triaxiality




