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In next-generation ultra-large-scale MHD simulations, some numerical problems that have been disregarded in the presel
low-resolution simulations will arise. One of the important issues in the global magnetospheric simulation is to reduce the sever
time step limitation with an increase of the resolution. Particularly, numerical techniques to reduce its limit is necessary for
real-time space weather prediction.

Although an implicit time integration method is unconditionally stable in principle, it is difficult to apply it to the realistic
simulation because of the nonlinearity of the MHD equations and the divergence-free condition of the magnetic field. Moreover,
there are many unsettled problems in connection with the application to next-generation grid models such as a nested grid,
adaptive mesh refinement grid, an overset grid and so on.

On the other hand, correcting the MHD equations appropriately, it may allow a large time step even for an explicit time
integration method. Especially in the global magnetospheric simulation, the time step is limited by the Alfven speed at the innel
boundary. However, since the Alfven speed in the near-Earth region becomes of the order of the speed of light, the classical MHI
equations are not appropriate any longer. Therefore, in order to limit the wave speeds lower than the speed of light, Boris [197C
introduced the semirelativistic MHD equations and its simplification. In particular, he proposed that by artificailly lowering the
speed of light a large time step can be realized for an explicit method.

In this study, the HLLD Riemann solver [Miyoshi and Kusano, 2005] for the conservative Boris-corrected MHD equations
[Gombosi et al., 2002] is newly proposed. Under the assumption that the normal velocity and the total pressure are constant in tt
Riemann fan, we successfully derive the jump conditions for the Boris-corrected MHD equations and those algebraic solutions
The new solver can be constructed with a minimum correction of the original HLLD solver. The effectiveness of the solver will
be shown theoretically and numerically.
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