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Operational nonequilibrium statistical mechanics for isolated quantum systems
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We explored the construction of non-equilibrium statistical mechanics from
an operational perspective.
First, we investigated the relaxation to steady states in isolated quantum systems in terms of weak
convergence. Specifically, we showed that the relaxation to generalized Gibbs ensembles in quadratic

integrable systems as mixing of local operators. We also investigated a foundation for the

eigenstate thermalization hypothesis based on the uncertainty relation between energy and time.
Also, we showed an inequality that provides lower bound of the entanglement entropy.
Furthermore, we derived necessary and sufficient conditions from the perspective of fluctuation
theorems by extending thermodynamic uncertainty relations valid in many non-equilibrium systems to
qguantum systems in integrable models.
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