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                2-body Valence Cluster
                approximation for A=6  
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 2-body Valence Cluster
 approximation for A=7  
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With effective interaction for A=7 !!!

SSM with A-dependent core

SSM with inert core 

Exact NCSM



 2-body Valence Cluster
 approximation for A=7  
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Testing effective interactions for the F isotopes 
                              in 2hΩ space



 Testing effective interaction for F isotopes in    
            2hΩ space (+mass dependence)



 3-body Valence Cluster 
approximation for A>6  
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With effective interaction for A !!!

 Construct 3-body interaction in terms of 3-body matrix elements: Yes









 3-body Valence Cluster
 approximation for p-shell  
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Step 1: Determine three-body matrix elements employing three-body
 
             valence cluster approximation

Step 2: Calculate monopole part of the three-body effective Hamiltonian 



 3-body Valence Cluster
    approximation for p-shell  
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Step 3: Calculate average three-body monopole, diagonal terms only 

A=7:   W
1/2

 = 0.814 MeV               W
3/2 

=  - 0.213 MeV

          Three-body valence cluster approximation  



3-body monopole, diagonal terms only



 3-body Valence Cluster
    approximation for p-shell  
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Step 3: Calculate average three-body monopole, exact for A=7

A=7:   W
1/2

 = 0.402 MeV               W
3/2 

=  - 0.400 MeV

          Three-body valence cluster approximation  



Global three-body monopole,   
exact for A=7







Summary

3-step  technique to construct effective Hamiltonian for SSM with a core :

      #1  2-body UT of bare NN Hamiltonian  (2-body cluster approximation)

      #2  NCSM diagonalization in large N
max

 space for  A = 4,5,6,7

      #3   many-body UT of NCSM Hamiltonian (up to 3-body valence cluster  approximation)

Results:

 1)  strong mass dependence of core &  one-body  parts of  Heff.

 

 2)  3-body effective interaction plays crucial role, its A-dependence is important

 3) negligible role of 4-body and higher-order interactions for identical nucleons (for CD Bonn).

 4) need to do SSM calculations with full 3-body effective interactions

 5) It is always best to include the full 3-body effective/”real” interaction whenever possible!  
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 3BME with T=3/2 & 2BME  with T=1
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     Non-diagonal 3BME with T=3/2 & 2BME  with T=1
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,
where





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 





 3-body Valence Cluster 
approximation for A>6  
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 2-body       3-body    
       effective V



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