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Particle-based stochastic approximations of the Boltzmann equation are pop-
ular tools for simulations of non-equilibrium gas flows. However, they be-
come computationally demanding in near-continuum regime. Fokker–Planck
kinetic models offer an efficient alternative, as they approximate the collisions
with a diffusive process. Despite the intuitive advantage, rigorous and efficient
Fokker–Planck approximations of the Boltzmann equation remain an open prob-
lem. To this end, we present a flexible and tractable Fokker-Planck framework
which fulfills two fundamental and categorically different constraints, i.e. consis-
tent moment projection with that of the Boltzmann operator, and satisfaction
of the H-theorem. Additionally, we present preliminary research in which we
tackle the open problem of designing a high-order integration scheme for the
stochastic particle dynamics generated by the Fokker-Planck equation.
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