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Nonlinear effect of nonequilibrium fluctuations and mesoscopic models
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First, we derive coarse-grained dynamics in nonequilibrium steady states for

a model defined in a microscopic description. It is shown that the dynamics after coarse-graining
does not provide the true amount of energy dissipation. Second, we identify that a new type of the
Langevin equation which reproduces a directional Brownian motion in a Rayleigh piston driven by a
temperature difference.
Third, numerical measurements of non-equilibrium entropy are performed for heat conduction systems,
where the additivity undoes the extensivity in entropy. Then, we propose global temperature for the
whole heat conduction system, which leads to thermodynamic frameworks and variational principle for
heat conduction systems. It is Bredicted that the supercooled states, which are unstable in
equilibrium, become stabilized by the heat flow.
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