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Symmetry Breaking
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Nuclear Correlations

Pairing Vibrations Rotations

Bogoliubov basis

Particle number 
symmetry breaking

Dynamic and static deformation
symmetry breaking

RPA Constrained variation

Projection to restore “good” symmetries
of the Hamiltonian
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Generator Coordinate Method

generator Coordinate

weight function generating states

Generating states as constrained HFB 

In our case

Project to good number of particles and angular momentum
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Hill Wheeler Equation

Schroedinger Equation

However, are described in a non-orthogonal 

Hill-Wheeler
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Construction of the effective Hamiltonian

Single particle “mean field”

Quadrupole-Quadrupole

Seniority Pairing
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48Cr SLy4-H, Nmax=11
Construction of the basis states
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Excitation mixing

𝑧 “temperature like” 
random coefficient

𝜓′ ⋅ = e∑𝑧𝛽
+𝛽+ 𝜓 ⋅
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Results:
States and transitions

Backbanding
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4 × 2 particles 
in 𝑓7/2



14/06/2023 Andrea Idini

Conclusions & Outlook

• GCM can describe low energy states with a great degree of 
collectivity within a consistent elegant framework.

• Working towards:

• Generalizing the effective Hamiltonian

• Additional observables (e.g. scattering)

Phys. Rev. C 106, 014314 (2022)
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62Zn
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