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Non-equilibrium transport relaxation process in 1D polaron :

Emergence of macroscopic quantum sound mode
Taku Nakajima,? Satoshi Tanaka,? Kazuki Kanki,* and Tomio Petrosky?
Department of Physical Science, Osaka Prefecture University?
Center for Complex Quantum System, The University of Texas at Austin®

Dynamical relaxation process of one-dimensional polaron system weakly coupled with a thermal
phonon field is theoretically investigated. In addition to the diffusion relaxation, we have found
that there appears a new macroscopic quantum sound mode which stabilizes the wave packet of
the quantum particle even under the random collision with the thermal phonon. The coherent
sound mode leads to a macroscopic linear wave equation for the probability distribution of the
polaron, in addition to the Schrédinger equation for the probability amplitude.
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