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Figure from S.K. Bogner et al.  
(Prog.Part.Nucl.Phys.65:94-147,2010 ) 

•  Self-consistent mean field model is best suited to achieve a universal description of the whole 
nuclear chart 
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  Spin-orbit potential emerges naturally with the empirical strenght 

  Time-odd fields = space-like component of 4-potential  

  Empirical pseudospin symmetry in nuclear spectroscopy 

  Saturation mechanism of nuclear matter 



•   Relativistic mean field models (RMF) treat implicitly Fock terms through fit of 
model parameters to data 

•  Relativistic Hartree-Fock models (RHF): more involved approaches which take 
explicitly into account the Fock contributions 

    Description of nuclear matter in better agreement with DBHF calculations 

   Tensor contribution to the NN force (pion + ρ) : better description of shell structure 

   Fully self-consistent beyond mean-field models 
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•  Relevant degrees of freedom for nuclear structure : nucleons + mesons 

•  Self-consistent mean field formalism : in-medium effective interaction designed to be 
use together with a ground-state approximated by a Slater determinent  

  Mesons = effective degrees of freedom which generate the NN in-medium 
interaction :  π(JΠ,T = 0‐,1 )   σ(0+,0)    ω(1‐,0)    ρ(1‐,1)   
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Lagrangian 

Hamiltonian  

EDF 

•  Characterized by 8 free parameters fitted on the 
mass of 12 spherical nuclei + nuclear matter 
saturation point 

•  Legendre transformation 

RHFB equa@ons 

Observables 

•  Minimization 

•  Resolution in a deformed harmonic oscillator basis 

•  Quantization 

•  Mean-field approximation : expectation value in the 
HFB ground state  
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the 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•  Good agreement between RHFB calcula@ons  and experiment 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and 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chain, 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and 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from PKO2 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beQer agreement with data than DDME2. 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B) Shell structure
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     PKO3 masses not as good as PKO2 ones 

     PKO3 deformations in better agreement with DDME2 and Gogny D1S. Qualitative isotopic 
variation of β changes around the N=20 magic number. 
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  PKO3 charge radii in the Z=12 isotopic chain systematically greater than PKO2 ones  
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