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I. Brief Overview of the No Core Shell Model (NCSM)



P. Navratil, et al., J. Phys. G: Nucl. Part. Phys. 36, 083101 
(2009)

                                                                                                                               
                                                                                                                    

BRB, P. Navratil, J.P. Vary, Prog.Part.Nucl.Phys. 69, 131 (2013).





No-Core Shell-Model Approach

 Start with the purely intrinsic HamiltonianStart with the purely intrinsic Hamiltonian

NoteNote: There are: There are  nono  phenomenological s.p. energiesphenomenological s.p. energies!!  

Can useCan use  anyany
NN potentialsNN potentials

CoordinateCoordinate  space:space:

MomentumMomentum space: space:

 Argonne V8’, AV18Argonne V8’, AV18
  Nijmegen I, IINijmegen I, II    

  CD Bonn, EFT IdahoCD Bonn, EFT Idaho



No-Core Shell-Model Approach

 Next, add CM harmonic-oscillator HamiltonianNext, add CM harmonic-oscillator Hamiltonian

To H  , yieldingTo H  , yieldingAA

Defines a basis (Defines a basis (i.e.i.e.  HOHO) ) for evaluatingfor evaluating              V         V          ijij





,
where







 2-body       3-body   
        effective V



         P. Navrátil and E. Caurier, Phys. Rev. C 69, 014311 (2004)    





      II. Ab Initio Shell Model with a Core Approach



   





NCSM results for 6Li with CD-Bonn NN potential 

Dimensions    p-space:  10;    N
max

=12:   48  887 665;  N
max

 = 14:   211 286 096 

ac
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where









                III. Results: Study of A-dependence 
                                a) 0p-shell nuclei
                                b) sd-shell nuclei





                2-body Valence Cluster
                approximation for A=6  
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With effective interaction for A !!!

Core 2-body1-body

N
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= 6

CD-Bonn potential



INOY NN potential
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No-Core Shell-Model Approach

 Next, add CM harmonic-oscillator HamiltonianNext, add CM harmonic-oscillator Hamiltonian

To H  , yieldingTo H  , yieldingAA

Defines a basis (Defines a basis (i.e.i.e.  HOHO) ) for evaluatingfor evaluating              V         V          ijij





 





                                IV. Summary

The separation of the doubly truncated 2-body matrix elements into a 
core energy, s.p. energies, and residual 2-body effective interactions is 
not unique.

A new procedure for performing this separation yields results that are 
closer to the usual input for Standard Shell Model calculations and 
have a much weaker A-dependence. 

Additional calculations are being performed to further investigate this 
new procedure, especially for sd-shell nuclei.
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