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Abstract:

The topic of the lecture are surprising connections between statistical physics on mesoscopic
scales and a nonlinear extension of fluctuating hydrodynamics elevated to a stochastic PDE,
which is then identified as the famous Kardar-Parisi-Zhang (KPZ) equation. Specifically, the
framework starts from a microscopic (Fermi-Pasta-Ulam type) model of interacting particles in
one dimension, and then uses the microscopic conservation laws to arrive at a stochastic
description on a mesoscopic scale. Intuitively, one assumes that local regions of the system are
close to thermal equilibrium. The stochastic description predicts dynamical correlation functions
in the long-time limit, which are of large interest since they determine (heat) transport properties,
for example. We find good agreement between the prediction and microscopic molecular
dynamics simulations. Furthermore, the framework reveals how the Tracy-Widom distribution
emerges from the microscopic dynamics with carefully prepared domain-wall initial conditions.
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