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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 system and ultra cold atomic system
(4) Equation of state for neutron star

3. Summary of Research Activity

(1) We study A hypernuclei of C and B isotopes. We calculated A binding energies of these A hypernuclei and found halo
structure in the A 1p state with extended wave functions. In addition, we propose to measure electric-dipole transition
between A 1p and 15 states to see evidence for this hyperon halo structure.

(2) Bound states of double-heavy tetraquark systems are studied in a constituent quark model. We have two bound states for
T =0, J" = 17 in bbu-bar u-bar system. One is deeply bound state and the other is a shallow bound state. The former state is
in good agreement with the result by lattice QCD.

(3) We investigate the miscibility of two kinds of bosons with repulsive interactions. In addition to the known miscible and
immiscible phases, we predict a partially miscible phase due to quantum fluctuations. It leads to the formation of mixed
bubbles that are similar to quantum liquid droplets found in attractive mixtures and could be observed in experiments.
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