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Numerical modeling of particle dynamics in the near-Mercury space environment:
Initial results

#Kirolosse GIRGISY, Go MURAKAMI?), Akimasa YOSHIKAWA®), Léa GRITON®

(International Research Center for Space and Planetary Environmental Science, Kyushu University, (?Japan Aerospace
Exploration Agency (JAXA), (*International Research Center for Space and Planetary Environmental Science, Kyushu Uni-
versity, (*Observatoire de Paris

Mercury, the closest planet to the Sun, possesses a weak dipole-shaped magnetic field. It is generally assumed that such a
weak field cannot sustain long-term particle trapping. Nevertheless, the extent to which particles may experience trapping or
quasi-trapping remains an open question.

To investigate particle dynamics in Mercury’s space environment, we developed a three-dimensional relativistic test parti-
cle simulation code. This code computes particle trajectories across a wide range of energies, pitch angles, and L-shells. It
incorporates two tracing approaches: the Tao — Chan - Brizard guiding center model and full Lorentz motion, with transi-
tions between the two determined through evaluation of the adiabaticity condition. In the current research phase, Mercury’s
magnetic field is represented using the KT17 model. In particular, we are investigating the initial pitch angle distribution on
particle dynamics.

In this presentation, we will report the initial results of numerical results, which will clarify the fundamental aspects of
particle dynamics in Mercury’s magnetosphere and provide a comparative planetary study by comparing the dynamics on
Earth.
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