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Targeting the non-equilibrium dynamics in cold atomic gases, we have tackled
various problems of many-body quantum dynamics by adjusting the degree of quantum fluctuation, from
the mean-field approximations to the analyses that accurately incorporate quantum fluctuations. In

the case of strong quantum fluctuations, we clarified a phenomenon called quasi many-body
localization exhibited by polar gases with long-range interactions in an optical lattice. In the
case of weak quantum fluctuations, we studied the motion of dark solitons in Bose-Einstein
condensates in an optical lattice, showing that there is the classical-quantum crossover. In the
two-component Bose gas in an optical lattice, we showed that the quantum droplet can be induced by
strong quantum fluctuations.
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