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Understanding Nonlinear Acceleration and Scattering Processes of Radiation Belt
Electrons through Arase Satellite Observations and Simulations
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This study utilized observational data from the Arase satellite and
numerical simulations to investigate the nonlinear acceleration and scattering processes of
radiation belt electrons via wave-particle interactions. We studied the mechanism by which
low-frequency chorus (LBC) waves rapidly change the energy and pitch angles of electrons, forming a
characteristic butterfly distribution. Additionally, we demonstrated the relationship between
pulsating auroras caused by keV electrons and relativistic electron microbursts exceeding MeV,
showing the consistency between observations of inverse energy dispersion structures and
simulations. These findings confirm that nonlinear wave-particle interactions play a crucial role in

the dynamics of radiation belt and plasma sheet electrons. The results have been reported in
peer-reviewed papers in academic journals and at conferences.
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