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Test particle simulation of the electron acceleration process by kinetic Alfven
waves around the magnetic equator
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Observation from the FAST satellite revealed the downward electrons in the energy range from tens eV to a few keV in the
terrestrial high latitude region [Chaston et al., 2002], suggesting ti#fvenic acceleration” process by dispersive Alfven
waves is responsible for the auroral electron precipitation. Alfvenic acceleration has also been studied around the magnetic
equator [Artemyev et al., 2015] and in Jupiter [Mauk et al., 2017; Saur et al., 2018]. While these previous studies suggested
the critical roles of Alfvenic acceleration in magnetized planets, physical processes controlling the characteristic energy and
pitch angle distributions have been still unclear. In this study, to consider the contribution of electron acceleration by kinetic
Alfven waves, we develop a test particle code based on the method of Kitahara and Katoh (2019).

First, we perform simulations for "500 eV electrons to reproduce the contribution of electron acceleration due to the par-
allel electric field of kinetic Alfven waves in the terrestrial magnetosphere at L=9, considered by Artemyev et al. (2015).
Artemyev et al. (2015) discussed the contribution of the electrostatic component of kinetic Alfvenic waves to electron ac-
celeration and found that electrons of "500 eV and equatorial pitch amgle “80 degrees are accelerated to a few keV.
Based on the simulation results obtained in the same initial condition, we discuss the validity of the developed simulation
code. Second, we perform simulations incorporating the electromagnetic components of kinetic Alfven waves, neglected in
Artemyev et al. (2015). In addition, we carry out simulations under the background condition of the magnetospheric plasma
obtained by Plasma Distribution Solver (PDS) [Saito et al., P-EM09-P12, JpGU Meeting, 2021]. The PDS enables us to
obtain plasma distribution precisely satisfying boundary conditions of the magnetosphere/ionosphere, which is essentially
important in determining the properties of kinetic Alfven waves along a field line. Based on the simulation results, we study
the fundamental physics governing Alfvenic acceleration in the magnetosphere.
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