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Numerical simulation for the fully compressible two-fluid plasma model
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The rapid development of computer power and numerical techniques for the magnetohydrodynamic (MHD) equations have
enabled us to realize high-accuracy large-scale MHD simulations of various space plasmas. On the other hand, it has recent
been discussed that the importance of linkages between macro- and micro-processes in complex plasma phenomena. Since
MHD model is scale-free, MHD may be inadequate as a first approximation model of complex plasmas.

In recent years, some numerical methods for extended MHD which includes particle-scale effects as the Hall term in a genera
ized Ohm’s law have been actively developed. However, high-accuracy numerical simulations for extended MHD may essentially
be difficult from the viewpoint of numerical techniques. Therefore, in this study, we investigate the feasibility of the numerical
simulation for the fully compressible two-fluid plasma model with local charge separation. Since the fully compressible two-fluid
equations can be described as conservation laws with stiff source terms, state-of-the-art techniques for the neutral fluid mod
may be applied straightforwardly. In particular, a preliminary simulation test of the fully compressible two-fluid equations using
typical upwind numerical methods is reported.
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