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NON-OSCILLATORY FINITE COMPACT SCHEME FOR THE EQUATIONS OF
IDEAL MAGNETOHYDRODYNAMICS

LIU Li, SHEN Yiqing

State Key Laboratory of High Temperature Gas Dynamics, Institute of Mechanics, C A S, No.15 Beisihuanxi Road, Beijing 100190, China

Abstract Although the equations of ideal Magnetohydrodynamics (MHD) is a non-strictly hyperbolic system,
they have a wave-like structure analogous to that of the hydrodynamics equations, various numerical schemes
for hydrodynamics equations have been extended to solve the MHD equations. The finite compact (FC) scheme
treats the discontinuity as the internal boundary and avoids the global dependence of the traditional compact
schemes. By using a parameter-free shock detecting method, the computational domain is divided into a series
of smooth regions and shock wave regions. In the shock wave regions, the shock capturing scheme is used to
construct the numerical flux, and in the smooth regions the compact scheme is used, the flux of shock wave
region is automatically the boundary formulation of the compact scheme. Hence, the FC scheme can resolve
shock essentially non-oscillatory and achieve high order of accuracy in smooth region. This paper develops

the non-oscillation finite compact scheme for the ideal MHD equations.

Key words Ideal magnetohydrodynamics, weighted essentially non-oscillatory scheme, finite compact

scheme

149



