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In our work, we propose and construct the theoretical framework for nonadiabatic dynamics
under general non-equilibrium conditions based on the stochastic hierarchy of equations of
motion (EoM) for various dynamical moments, combinations of positions and momenta. In
principle, it unifies the thermalization and real-time evolution for finite atomic systems along
the Konstantinov-Perel’s contour, i.e. both electrons and nuclei are tackled under the same
quantum-mechanical footing.
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