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In artificial quantum systems such as cold-atomic systems and
superconducting qubits, non-equilibrium states of quantum many-body systems are controlled with
state-of-the-art techniques. In this research, we have studied non-equilibrium dynamics of
thermalization and quantum information in isolated quantum many-body systems in order to construct a

theory useful for its control.

We have mainly focused on the ETH (eigenstate thermalization hypothesis). We proved the weak ETH,
which is a variant of the ETH. Based on the weak ETH, we proved the second law of thermodynamics and
the fluctuation theorem in the early time regime when the initial state of bath is a single energy
eigenstate. In addition, we investigated finite size effects of the ETH in detail with numerical

exact diagonalization method. We also investigated applications of ETH and its higher-order
extension. Also, we have numerically investigated dynamics of quantum information such as
delocalization of quantum information.
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