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Particle simulation on the dayside perturbation of the Hermean magnetosphere
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Satellite observations have shown that Mercury’s magnetosphere is smaller and more dynamically fluctuating than Earth’s
magnetosphere because Mercury’s intrinsic magnetic field is smaller and more affected by the stronger solar wind than
Earth. Since the inertial length and cyclotron radius of solar wind ions are not negligible to the size of each region of the
magnetosphere, we need to consider the plasma kinetic effect to investigate Mercury’s magnetosphere. In this study, we have
started particle simulations of Mercury’s magnetosphere, mainly focusing on the daytime side region. We will present some
of the simulation results obtained in this study.

We analyze Mercury’s magnetosphere using a three-dimensional hybrid simulation in which ions are treated mainly as
particles and electrons as fluids. First, we focus on the variation and cross-correlation of the current and magnetic field in the
magnetosheath. In the case of Earth’s magnetosheath, density and magnetic field variations due to mirror mode instability and
competitive excitation of ion cyclotron waves have been studied in detail by satellite observations and numerical simulations.
In Mercury’s magnetosheath, disturbances in density and magnetic field strength due to mirror mode instability have also been
studied. In the hybrid simulation of this study, we also found similar magnetic field strength and plasma density fluctuations
in the magnetosheath. In the current flow analysis, we found a complex structure consisting of multiple vortexes in the
equatorial plane. In three-dimensional space, we will investigate the relationship between magnetic field strength and current
in detail. We will also examine the dynamics of ion particles and check the growth conditions of mirror mode instability by
velocity distribution functions and particle trajectories. We also plan to study the ring current near the surface of Mercury’s
magnetosphere and the ion dynamics at the cusp region.
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