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Magnetohydrodynamic simulations of density-asymmetric plasmoid-type magnetic

reconnection
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Magnetic reconnection is thought to play an important role in space and solar plasmas. According to magnetohydrody-
namic (MHD) simulation studies, it is known that a large number of plasmoids are generated in the magnetic reconnection
region and develop turbulently. In previous research, initial conditions were used in which the density and magnetic field
of the inflow region were symmetrical, but in actual space, magnetic reconnection often occurs at boundaries with different
plasma densities and magnetic fields. Therefore, basic research on plasmoid-type magnetic reconnection under such asym-
metric conditions is required.

In this study, we focus on the density asymmetry in plasmoid magnetic reconnection. We carried out large-scale magneto-
hydrodynamic (MHD) simulations in which the density ratio of the inflow region was changed. Using Cassak & Shay (2007)
theory, we predict the reconnection rate as a function of the density ratio. This prediction was verified by simulations. In
addition, new properties such as the spiraling of plasmoids were confirmed.
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