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Merging nonequilibrium statistical mechanics and nonlinear dynamics: energetics
of synchronization
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Dynamics of self-sustained oscillators and periodically driven systems found

in natural and artificial systems are described by nonlinear dynamics. These systems can also be
regarded as nonequilibrium dissipative systems accompanied by energy inflow and dissipation. In this
study, we modeled phenomena that can be appropriately described by merging ideas from nonlinear
dynamics and nonequilibrium statistical mechanics and constructed energetics of these systems.
Specifically, we have obtained achievements such as derivation of formula that connects
synchronization and energy dissipation rate of coupled oscillators on circular trajectories and its
application to coupled Stokes spheres, construction of nonequilibrium statistical mechanics and
thermodynamic efficiency of a local equilibrium Carnot cycle, and construction of a dynamical model

of a low-temperature-differential Stirling engine and elucidation of its rotational mechanism by a

bifurcation analysis.
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