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Hypernuclei in Gamow Shell Model
One of goals of hypernuclear physics is to obtain information on baryon-baryon interaction in a unified way.
Especially, it becomes an important issue to obtain information on hyperon(Y)-nucleon(N) interaction. For
this purpose, hyperon-nucleon scattering experiments are planned at JLab and J-PARC facilities [1].

The physics of strangeness S = −1 hypernuclei bears a fundamental difference from nucleonic systems: the
number of protons, neutrons, Λ, and Σ−,0,+ particles is not conserved, as only total charge, strangeness, and
baryon number are good quantumnumbers [2]. Concerning the YN interactions, one can have the directΛN−
ΛN part and theΛN−ΣN conversion couplings. The conversion couplings are expected to play an important
role in the structure of heavier neutron-rich Λ-hypernuclei [3]. In fact, ΛN −ΣN conversions are necessary
to understand the binding energies of known hypernuclei [4,5], and is also important for understanding the
equation of state that governs the size and mass of neutron stars [6].

Description of an hyperon in the nuclear medium is a many-body problem, and therefore, hypernuclei have to
be treated usingmicroscopic nuclear theorymodels. An extension of the Gamow shell model (GSM) formalism
[7,8] has been done to the study of hypernuclei (GSM-H), extending the nucleon space to a more general
baryon space, with applications for the structure of single-strangeness hypernuclei. The GSM makes use of
Slater determinants defined in the Berggren [9] ensemble of single-particle (s.p.) states, which includes bound
states, resonances, and (complex-energy) scattering states, to define the many-body basis in which the GSM
Hamiltonian is diagonalized. In this way, one obtains the theory which preserves unitarity in all regimes of
binding energy, since bound, resonance, and scattering states are treated on equal footing [7,8].

Motivated by the proposed and approved experiment at JLab to investigate the isospin dependence of medium-
heavy hypernuclei 40,48Λ K (39,47K+Λ), we have applied the GSM-H to determine the binding energies of the
Λ hyperon and excited spectra of 40,48

Λ Ca (39,47Ca + Λ) and 40,48
Λ K isotopes. Moreover, a careful analysis of

the ΛN −ΣN coupling and its effects on spectra and binding energy has been done. Finally, we determined
the nucleon number dependence of the YN effective interaction and the differences between neutron-Λ and
proton-Λ interactions when increasing the number of valence neutrons.
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