
    

, 

  

TRIUMF Workshop              February 21-23, 2013

                                        Bruce R. Barrett                                           
                         University of Arizona, Tucson

          The No Core Shell Model for        
Bound, Resonant and Scattering States



                  COLLABORATORS

 Christian Forssen, Chalmers U. of Tech., Goteborg, Sweden  

      Nicolas Michel, NSCL, Michigan State University

            George Papadimitriou, University of Arizona

              Marek Ploszajczak, GANIL, Caen, France

  Jimmy Rotureau, Chalmers U. of Tech., Goteborg, Sweden
            



 OUTLINE

I. Introduction: No Core Gamow Shell Model (NCGSM)

II. NCGSM Formalism

III. NCGSM: Applications to Light Nuclei

IV. Summary and Outlook



  I. Introduction: No Core Gamow Shell Model





Closed Quantum System Open quantum system
scattering continuum
resonance
bound states
discrete states only
(low lying states near the valley
of stability)
infinite well
(weakly bound nuclei far away
from stability)
(HO) basis
nice mathematical properties:
analytical solution… etc

Closed Quantum System Open quantum system
scattering continuum
resonance
bound states
discrete states only
(low lying states near the valley
of stability)
infinite well
(weakly bound nuclei far away
from stability)
(HO) basis
nice mathematical properties:
analytical solution… etc







               II. NCGSM Formalism



               Some selected references for the 

              Complex Energy Gamow Shell Model

1. N. Michel, et al., Phys. Rev. C 67, 054311 (2003)

2. G. Hagen, et al., Phys. Rev. C 71, 044314 (2005)

3. J. Rotureau, et al., PRL 97, 110603 (2006)

4. M. Michel, et al., J. Phys. G: Nucl. Part. Phys. 36,    
    013101 (2009)

5. G. Papadimitriou, et al., PRC(R) 84, 051304 (2011)

  



Closed Quantum System Open quantum system
scattering continuum
resonance
bound states
discrete states only
(low lying states near the valley
of stability)
infinite well
(weakly bound nuclei far away
from stability)
(HO) basis
nice mathematical properties:
analytical solution… etc

Closed Quantum System Open quantum system
scattering continuum
resonance
bound states
discrete states only
(low lying states near the valley
of stability)
infinite well
(weakly bound nuclei far away
from stability)
(HO) basis
nice mathematical properties:
analytical solution… etc



Closed Quantum System Open quantum system
scattering continuum
resonance
bound states
discrete states only
(low lying states near the valley
of stability)
infinite well
(weakly bound nuclei far away
from stability)
(HO) basis
nice mathematical properties:
analytical solution… etc

Closed Quantum System Open quantum system
scattering continuum
resonance
bound states
discrete states only
(low lying states near the valley
of stability)
infinite well
(weakly bound nuclei far away
from stability)
(HO) basis
nice mathematical properties:
analytical solution… etc













 III. NCGSM: Applications to Light Nuclei
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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.













A. Schwenk


	Slide 1
	Slide 2
	Slide 3
	Slide 4
	Slide 5
	Slide 6
	Slide 7
	Slide 8
	Slide 9
	Slide 10
	Slide 11
	Slide 12
	Slide 13
	Slide 14
	Slide 15
	Slide 16
	Slide 17
	Slide 18
	Slide 19
	Slide 20
	Slide 21
	Slide 22
	Slide 23
	Slide 24
	Slide 25
	Slide 26
	Slide 27
	Slide 28
	Slide 29
	Slide 30
	Slide 31
	Slide 32
	Slide 33

