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Mesoscopic systems offer us an ideal unique opportunity to explorer
non-equilibrium quantum many-body effects in a tunable and precise way, as we can continuously tune
them from equilibrium to out-of-equilibrium. We ﬁerformed experimental and theoretical study for
mesoscopic systems in order to construct new methods to deal with their non-equilibrium dynamics.
Last five years, we have experimentally clarified the universality of non-equilibrium fluctuations
in strongly correlated quantum liquids and the current fluctuations induced by nonequilibrium spin
accumulation. Theoretically, we successfully addressed the energy absorption and generic relaxation
in periodically driven quantum systems, the universal trade-off relation between power and
efficiency for heat engines, fluctuation theorem for many-body pure quantum states, and so on. Our
achievements will contribute to deepen our understanding on non-equilibrium dynamics of quantum
many-body systems through quantification of them.
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