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In this study, we aimed to explore phenomena in doped Mott insulators and
tackled the calculation of the ground state and finite-temperature properties of quantum many-body
systems. Specifically, we calculated the ground state phase diagram of the Hubbard-Holstein model
using the quantum Monte Carlo method and calculated the finite-temperature properties of the
Heisenberg model with ring exchange interactions.

Furthermore, along with the rapid advancement of quantum computing devices, we focused on the
potential applications of quantum computers to quantum many-body system calculations. Specifically,

we proposed methods for constructing a type of resonating-valence-bond (RVB) variational wave

function, useful for analyzing quantum spin models, on quantum circuits and proposed several quantum
algorithms for the study of quantum many-body systems.
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