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In this research project, we have done theoretical studies on guantum
simulators using Rydberg atoms, which have attracted much attention in recent years an
non-equilibrium dynamics in the cold atoms. First, we have evaluated the performance of
approximation methods for quantum spin systems with Rydberg atoms, and applied them to actual
experimental systems. Then, we have analyzed the properties of the nonergodic dynamics of
one-dimensional Bose gases in optical lattices. Moreover, we have proposed a method to realize a
quantum spin system with Dzyaloshinskii-Moriya type interaction in Rydberg atoms.
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