
A few thoughts about configuration mixing calculations

• The general framework
• Particle number symmetry
• Approximations to configuration mixing
• Choice of basis and accuracy
• Octupoles: - first applications

- fission barriers and odd nuclei
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• Most calculations by W. Ryssens (PhD in ULB and IPNL post doc)
• And by Michael Bender
• V. Hellemans for some octupole applications
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Symmetry restoration + configuration mixing on HFB wave functions

(i) First step: vacuum or “false vacuum” 

Constraint on N and Z but no qp excitation. 
Put the Fermi energy at the right place.

(ii) Second step: several 1qp or 2qp states are calculated self-consistently
for each (q1,q2) or (q1,q3)

(iii) For each state, restoration of symmetry and K-mixing (or parity)

The coefficients f are determined by the HWG equation: 
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It requires to calculate the overlap and Hamiltonian kernels:

(iiii) Last step: configuration mixing on the quadrupole deformation (q1 q2)
of all the states projected on (JM, N, Z). Several states for each
deformation!

At steps 3 and 4, removal of states corresponding to small values of the norm
or to non-accurate values of  <J2>
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D. Vretenar and P. Ring

Approximate pn correction

projection
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Yao Bender and PHH unpublished
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5D or 2D collective Hamiltonian based on RMF surface
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GCM replaced by a 5D collective Hamiltonian
ESNT workshop  28/02/2017 9



Axial basis
Choice of the oscillator length?
Optimization? 
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The numerical technique: discretization on a 3-dimensional mesh

Lagrange derivatives (J. Phys. A 19 2041 (1986))
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Why octupoles? 
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64Ge,  SLy4, HFB and projection on N, Z and J

Min of Q2 for each Q3 (nearly constant)

Preliminary
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