©
2015 2017

Aspects in the non-equilibrium dynamics of integrable quantum systems: quantum
quench and exact solutions of the Kondo problem
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Lieb-Liniger

Recently, relaxation behaviors of isolated quantum systems were observed in
cold atomic experiments. It is conjecture that in non-integrable systems expectation values of
localized physical quantities approach values associated with the micro-canonical ensemble
(thermalization), while in integrable systems values associated with the generalized Gibbs ensemble.

In this research we studied aspects of non-eguilibrium dynamics for integrable systems. For the
one-dimensional Bose gas (the Lieb-Liniger model), some superposition of one-hole states shows a
density profile consistent with a classical dark soliton in the weak coupling case. We call it a
guantum dark soliton state. In the one-dimensional Heisenberg model we constructed a quantum state
that has a localized magnetization profile, and derived its time evolution with the Bethe ansatz. We

have observed that it relaxes very slowly almost proportional to some power of time variable.
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