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1. Abstract

We proposed accurate calculation method called ‘Gaussian Expansion Method using infinitesimally shifted Gaussian lobe basis
function.” When one proceeds to four-body systems, calculation of the Hamiltonian matrix elements becomes much laborious. In order
to make the four-body calculation tractable even for complicated interactions, the infinitesimally-shifted Gaussian lobe basis function
has been proposed. The GEM with the technique of infinitesimally-shifted Gaussians has been applied to various three-, four- and
five-body calculations in hypernuclei, the four-nucleon systems, and cold-atom systems. As results, we succeeded in extracting new
understandings in various fields.

2. Major Research Subjects
(1) Structure of Hypernuclei and neutron-rich nuclei from the view point of few-body problem
(2) Structure of exotic hadron system
(3) Quantum atomic systems and ultra-cold atomic systems
(4) Equation of state for neutron star

3. Summary of Research Activity

Motivaed by observation of = hyperuclei, IBUKI, KINKA and IRRAWADDY events, to study Z N interaction, we study *N+Z
hyperncleus withing the framework of relativistic mean field theory. We found that the s-wave interaction deduced from the HAL
LQCD results is rather weak to obtain the energy difference between IRRAWADDY and KINKA events. The p-wave interaction is
added and fitted to reproduce the energy difference. The resulting interaction together with the s-wave one gives a reasonable energy
simultaneously for the IBUKI event as an excited Z p state.

(1) We investigate the role of interaction in the p-wave channel in a mixture of two kinds of fermions. We find that three-body
bound states of 2+1 fermions which were known to exist only when the two kinds of fermions have very different masses,
can in fact exist for any mass of the fermions when their interaction is taken into account in the p-wave channel.

(2) We predict a possible bound state of exotic titanium isotopes using the nuclear shell model based on the modern nuclear
force. In addition, we study nucleon-Z interaction in nucleon-Z scattering and deuteron-E scattering. For the former, we find
that nucleon-Z interaction induces small coupling to deuteron continuum states, while, for the latter, the system shows small
contribution of the coupling between nucleon-= and A-A channels.
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E. Itou, “Negative string tension of a higher-charge Schwinger model via digital quantum simulation,” RIKEN Inter-
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