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ABSTRACT
In recent years, the development of coarse-grained models for studying large-scale
physicochemical processes that cannot be practically studied with atomically detailed molecular
dynamics simulations is an active research field. Defining the new effective coarse-grained system,
which reduces the dimensionality, means finding the model which best represents the reference
system both in structure and dynamic properties. In the present work, we estimate the dynamics
of coarse-grained models at non-equilibrium conditions. The non-equilibrium systems considered
are generated by applying a constant external driving field to a classical fluid initially at equilibrium.
We propose parametrized stochastic dynamics for non-equilibrium. We infer the model
parameters based on applying a path-space variational inference method to systems with non-
equilibrium steady-states. In practice, we approximate dynamical observables, i.e., quantities that
are averaged over the path distribution, and obtain optimized coarse-grained models for non-
equilibrium systems. Towards this end, we implement non-equilibrium molecular dynamics
simulations at the atomistic scale. By extracting the data from the detailed atomistic simulations
corresponding to a non-equilibrium steady-state of the systems, we calculate transport
coefficients of interest. The methodology is illustrated for water molecular system.
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