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Non-equilibrium dynamics of integrable quantum many-body systems and their
correlation functions: exact study of recurrence and quantum ergodicity
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Non-equilibrium dynamics of isolated quantum many-body systems has recently
attracted much attention. Collective oscillation of bunches of bosons was observed in the one-dimensional
(1D) isolated guantum many-body systems of bosons thanks to the development of cold atomic experiments in
the last decade. In the present research, we have studied how thermalization or more precisely
equilibration occurs and shown recurrence phenomena in the dynamics of the 1D Bose gas with repulsive
delta-function interaction. We also studied equilibration in the 1D quantum Heisenberg model, i.e., the
XXX spin chain. For the 1D Bose gas, we constructed a quantum state with a localized density profile very
close to that of a dark soliton of the GP equation, by superposing one-hole excitations. For the XXX spin
chain, we derived some features of string solutions for the Bethe-ansatz equations. Furthermore, we
obtained an exact solution for the XXZ spin chain with an impurity and evaluated its Wilson ratio.
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