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Abstract

Magnetic reconnection drives the fast release of magnetic energy in explosive events
such as magnetic substorms in the Earth’s magnetosphere and flares in the solar corona.
The Magnetohydrodynamics(MHD) simulations are useful methods to learn macroscopic
phenomenon. Recently, Kawai[2013] has proposed that the high-order MHD scheme that
combined the compact differencing scheme and the localized artificial diffusivity(LAD)
method. This scheme is originally proposed for the hydrodynamics(HD) simulations
to resolve turbulence and capture the numerical discontinuities and then applied to the
MHD. The LAD method add the artificial diffusivity to capture the numerical discon-
tinuities. The hydrodynamic discontinuities are numerically captured by an additional
artificial viscosity in contrast the magnetic discontinuities are captured by an additional
artificial resistivity that is modeled on the basis of viscosity. However, magnetic reconnec-
tion is not just dissipative phenomena that diffuse the thin current sheet by the magnetic
resistivity but the magnetic lines are reconnected at the magnetic discontinuities. This
dissipation is a unique process in the MHD. Therefore, it is not clear whether this newly
high-order MHD scheme can be applied to magnetic reconnection or not. In this study, I
investigate the characteristics of magnetic reconnection by using this new MHD scheme
on the several initial conditions.

Magnetic reconnection is triggered by the artificial magnetic resistivity in the diffusion
region.The higher resolution is employed, the less effects of the resistivity to the recon-
nection process become. Hence, current sheets get thinner so that multiple X-lines are
generated. I show the reconnection rate at the major X-line reaches about 0.15;V4.0On
the condition where magnetic reconnection is initiated more naturally multiple X-lines,
plasmoids are merged. Furthermore, I consider the double current sheets. The X-lines
interact with the plasmoids. I show the reconnection rate at the X-line where the plas-
moid merging occur or the X-lines interact with the plasmoids is larger than 0.1 5,V and
more explosive magnetic reconnection occurs by interaction between the plasmoids and
the X-lines. Finally, I attempt to suppress magnetic reconnection, but I show it is difficult
to completely suppress even by this high-order MHD scheme. According to the above re-
sults, I discuss an issue on studying magnetohydrodynamics phenomenon in space plasma
physics by using MHD simulations.
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