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In order to understand relaxation and thermodynamics from quantum mechanics,
we mainly studied the fluctuation theorem, which is an extension of the second law of
thermodynamics in isolated quantum many-body systems, and relaxation time. The former was shown in
our previous study in the short-time regime when the initial state of the heat bath is an energy
eigenstate and the time evolution obeys the Schroedinger equation. In the present study, we
theoretically and numerically showed that the fluctuation theorem holds also in the long-time
regime. We also studied the relaxation time of physical quantities to the long-time average. We have
shown that if the initial state of the heat bath is an energy eigenstate, and if the ETH of a
certain time-dependent nonlocal physical quantities holds, then the relaxation time is same as that
with the micro canonical heat bath.
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