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Abstract:

Model reduction of kinetic equation turns a high dimensional

problem to a low dimensional quasi-linear system, which not only
provides further understanding of the problem, but also essentially
improves the efficiency of the numerical simulation. As a quasi-linear
system with Cauchy data, the well-posedness of the model deduced is
required to be hyperbolic. In the existed models, some of them are
hyperbolic, and some of them may be regularized to be hyperbolic,

while there are seldom progress on the else models.

In this talk, I will start from Grad’'s moment method, and point out
that all Grad's moment system are not hyperbolic even around the
thermodynamic equilbrium, and then proposed a globally hyperbolic
regularization for Grad's moment system to obtain the globally
hyperbolic moment system. By exploring the essential of the
regularization, we extend the regularization to a generic framework
to moment model reduction for kinetic equation. The fascinating
point is, with only routine calculation, symmetric hyperbolic models
can always be deduced with any ansatz for generic kinetic equation
by the framework we proposed. By this framework, existing models

are re-presented and brand new models are discovered.
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