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Development of a high-order divergence-free shock capturing scheme for plasma
fluid equations
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Development of hi?hly accurate numerical methods for plasma fluid equations,
which describe the interaction between flows of matter and electromagnetic fields, is one of the
most important and common tasks in space physics and astrophysics. The purpose of this study is to
develop a robust and highly accurate multidimensional numerical method for plasma fluid equations.

In particular, this study succeeded in developing a high-order divergence-free shock capturing
scheme for magnetohydrodynamics, in which discretized Gauss’ law for magnetic fields is strictly
satisfied. Moreover, for full compressible two-fluid equations, where a full set of electron fluid,
ion fluid, and Maxwell’ s equations is taken into consideration, elements of the divergence-free
shock capturing schemes were researched and developed.
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