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Introduction

* Schematic diagram of various aspects of physics important in
neutron-rich nuclei
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Gamow shell model (GSM) Fig.1

: a particular realization of the continuum shell model (CSM) on the Berggren ensemble.




Gamow states and Berggren Completeness
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Resonant state in GSM
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* The divergence of the resonance wavefunction assures that the
particle number is conserved.



Capture process
& resonance in unbound nucleus



Hamiltonian of the GSM
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Radiative proton & neutron capture process
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Cross-sections of radiative capture using GSM
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Channel states expansion in the Berggren basis
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Astrophysical factor for ’Be(p,y)B

* Two peaks: 1*; and 3*; unbound excited states of ®B.

fully antisymmetrized CC GSM calculation
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Cross sections for ’Li(n,y)3Li

* The peak: 3*; resonance of 8Li.
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Resonance in 1°F .
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Resonance in 1°F : 4O(p,p’)**O*
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Summary
« Gamow shell model (GSM)

* Introduce complex-energy eigenstates to treat antibound, bound, resonant,
and scattering states on the same footing.

» All states belong to Berggren completeness relation, so we can write GSM
formulism in rigged Hilbert space.

* We used the GSM to explain ’Be(p,y)2B and ’Li(n,y)3Li, and
140(p,p)1*0 reaction cross sections and our results reproduce the
peaks of the experimental data overall well.

* The GSM explains not only nuclear reactions but also nuclear
structures, simultaneously.
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Abstract

This work reviews foundations and applications of the complex-energy
continuum shell model that provides a consistent many-body description of
bound states, resonances and scattering states. The model can be considered a
quasi-stationary open quantum system extension of the standard configuration
interaction approach for well-bound (closed) systems.
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