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On variable interpolation for MHD schemes
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Modern high resolution numerical schemes like MUSCL (Monotone Upstream-centered Scheme of Conservation Laws) anc
PPM (Piecewise Parabolic Method) are constructed based on mathematical properties of hyperbolic conservation laws. In tf
scalar advection equation, numerical fluxes of the high resolution schemes are evaluated by introducing variable interpolatio
with a flux limiter function. Here, the scalar variable corresponds to a conservative variable as well as a characteristic variable
On the other hand, for nonlinear systems of hyperbolic conservation laws such as the Euler equations and the MHD equations,
can be possible to interpolate any variables including conservative variables, characteristic variables, and primitive variables.

In high resolution schemes, calculations of the variable interpolation are highly time-consuming in the entire simulation code.
Therefore, in this study, we reconsider the variable interpolation for MHD schemes. While characteristic variables have been of
ten used as interpolating variables in the viewpoint of numerical stability particularly for studies of numerical schemes, primitive
variables have been utilized in the viewpoint of efficiency for studies of practical large-scale simulations. However, it is found
that the interpolation by primitive variables cannot be well stabilized with a high resolution flux limiter function. Then, approxi-
mate characteristic variables with high stability and high efficiency are newly developed, and those effectiveness is confirmed b
numerical experiments.
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