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Hybrid particle simulation for ions dynamics in Mercury’s inner magnetosphere
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Mercury, like Earth, has an intrinsic magnetic field. However, because it is the innermost planet of the Solar System and its
magnetic field is weak, it responds sensitively to solar wind fluctuations, creating a unique magnetospheric environment with
characteristics similar to but distinct from Earth’s magnetosphere. Due to the harsh environment, past in situ observations
have been limited to Mariner 10 and MESSENGER. Much remains unknown about the plasma environment of Mercury’s
magnetosphere, particularly its internal current structure and associated particle dynamics. The ongoing BepiColombo in-
ternational mission is expected to provide more detailed observational data, and advance prediction of the physical picture
through simulation studies is crucial. In this study, we employ a three-dimensional hybrid code, which treats ions as particles
and electrons as fluids, focusing particularly on the solar wind condition during the BepiColombo flyby. In addition to plasma
structures derived from the hybrid runs, we also track ion trajectories using test particle simulations using electromagnetic
field data obtained from the hybrid simulations and analyze their dynamics in detail.
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