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  I. Introduction: No Core Gamow Shell Model



 
 
 

No Core Shell Model

“Ab Initio” approach to microscopic nuclear structure
calculations, in which all A nucleons are treated as
being active.

Want to solve the A-body Schrödinger equation

H   =  E  A
A A

A

 R P. Navrátil, J.P. Vary, B.R.B., PRC 62, 054311 (2000) 

 
B.R.B., P. Navratil and J.P. Vary, PPNP 69, 131 (2013)

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











               II. NCGSM Formalism
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 III. NCGSM: Applications to Light Nuclei
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Comparison of Position and Width of the 5He Ground 
State:                                 Theory and Experiment 

 NCGSM/DMRG:                  1.17                               0.400

“Extended” R-matrix*:          0.798                             0.648

Conventional R-matrix*:       0.963                             0.985

Method               Energy (MeV)          Width (MeV)

*D. R. Tilley, et al., Nucl. Phys. A 708, 3 (2002)





           IV. Summary and Outlook



IV. Summary and Outlook  
1. The Berggren basis is appropriate for calculations 
of weakly bound/unbound nuclei.

2. Berggren basis has been applied successfully in an 
ab-initio GSM framework --> No Core Gamow Shell 
Model for weakly bound/unbound nuclei.

3. Diagonalization with DMRG makes calculations 
feasible for heavier nuclei using Gamow states.

4. Future applications to heavier nuclei and to 
nuclei near the driplines.
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