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1. Abstract
Unlike many-body systems, few-body systems can be described with microscopic theories that can be solved without approxima-

tions. To this end the laboratory uses numerical techniques to exactly solve the equations describing few-body quantum systems. In
particular, an accurate calculation method called the ‘Gaussian Expansion Method using infinitesimally shifted Gaussian lobe basis
function’ has been developed. This method makes calculations tractable up to five bodies even with complicated interactions. It has
been applied to various three-, four- and five-body calculations in hypernuclei, light nuclear systems, as well as cold-atom systems.
These calculations have provided new insights into these various fields of physics.

2. Major Research Subjects
(1) Structure of hypernuclei
(2) Neutron-rich nuclei
(3) Few-body universality in nuclear and atomic systems
(4) Structure of exotic hadron system

3. Summary of Research Activity
(1) Atomic system

A theoretical study of resonance lifetimes in a two-component three-body system, specifically examining the decay of three-body
resonances into a deep dimer and an unbound particle is performed. Utilising the Gaussian expansion method together with the
complex scaling method, we obtain the widths of these resonances from first principles. We focus on mass ratios in the typical range
for mixtures of ultracold atoms and reveal an intriguing dependence of the resonance widths on the mass ratio: as the mass ratio
increases, the widths exhibit oscillations on top of an overall decreasing trend.

(2) Few-nucleon system
The moments of the charge distributions obtained by the sum-of-Gaussians (SOG) analysis of electron-scattering data are exam-

ined in 3H and 3He, together with those obtained by the Fourier-Bessel (FB) analysis. The SOG and FB methods reproduce well the
experimental form factors available at present, but provide different charge distributions from each other. As a result, they do not yield
the same values of the moments of the charge distribution, although their analyses are called “model-independent.” The moments are
sensitive to the tail of the charge distribution. The present experimental data are not enough for SOG and FB analyses to determine
with reasonable accuracy the shape of the tails, in a quantum mechanical point of view. New, accurate experimental data at small
momentum transfer squared less than 0.1 fm-2 are desired.
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