Moment models for rarefied gas dynamics at high
temperatures

Julien Mathiaud
May 2019

In this talk we will present some new models to better capture the physics of rarefied
supersonic high-enthalpy flows (flows at high Mach number with temperatures of several
thousands of degrees) without having the complexity of Boltzmann kernel of collisions. We
first present recent works on BGK (P.L. Bhatnagar, E.P. Gross, M. Krook) models to increase
the domain of validity of the BGK equation. We also study another simple approach: new
Fokker-Planck models which are able to capture correct hydrodynamic limits for low tem-
peratures as well as vibration phenomena. We present the results from ([M M 16][MM17])
and works in progress ([M M18]).
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