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Abstract

We developed a hybrid test particle simulation code to
examine particle dynamics during three dipolarization
events detected by the THEMIS mission during substorm
time in 2008 and 2009. We evaluated the trajectories of
electrons, protons, and oxygen ions within an energy
range from 0.1 keV to 1 MeV, considering various initial
pitch angles and L-shells. Our code incorporates two
particle tracing methods: the Tao-Chan-Brizard guiding
center model and the full Lorentz particle motion, with
an assessment of the adiabaticity criterion. We applied
the Tsyganenko TS05 model and the IGRF-12 model to
reproduce the time-varying magnetic field, including the
corresponding inductive and polarized electric fields.
Our preliminary simulation results confirmed that
particle energies were enhanced in the nighttime
magnetosphere during dipolarization events. We suggest
that the increase in magnetic field strength during
dipolarization events, along with the corresponding
induced and polarized electric fields, energizes and
transports particles earthward. This process may explain
the mechanism behind the enhanced particle flux in the
inner magnetosphere.
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Fig. 1: Electron distribution of the energy gain from the
magnetotail region to the Earth’s vicinity by test particle

simulations [Girgis et al., JpGU (2020)].
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