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Rapid acceleration of outer radiation belt electrons associated with solar wind pressure
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Relativistic electron fluxes of the outer radiation belt dynamically change in response to solar wind variations. There are
several time scales for the particle acceleration in MeV energy range. One of the shortest acceleration processes is wave-parti
interactions between drifting electrons and fast-mode waves induced by compression of the dayside magnetopause throu
interplanetary shocks (e.g., Li et al., 1993). In order to investigate how relativistic electrons are accelerated by fast-mode wave
induced by solar wind pressure pulse, we perform a code-coupling simulation using the GEMSIS-RB test particle simulation
(Saito et al., 2010) and the GEMSIS-GM global MHD magnetosphere simulation (Matsumoto et al., 2010). As a case study, the
interplanetary pressure pulse with a dynamic pressure of "5 nPa is used as an up-stream condition. In the magnetosphere, the
mode waves with the azimuthal electric field ( negatiyg;E |E,; |"10 mV/m) is launched around the subsolar point and then
extends to the entire dayside magnetosphere from 0600 to 1800 MLT. The azimuthal mode number at each MLT and L-shell i
derived using the Hilbert transformation, and waves due to the pressure pulse with small mode number (m™2) are observed. Usir
the electric/magnetic fields simulated by the GEMSIS-GM, we calculate electron motion with different initial conditions (energy,
L value and pitch angle). As a result, some of electrons are accelerated through the resonance with the pgg&tiediid that
electrons whose initial energy is higher than a critical energy are strongly accelerated by seeing nggadime&d from 0600
to 1800MLT along the electron drift orbits. We also derive theoretically the critical energy for the possible acceleration due to
the earthward propagation of the fast mode waves, and confirm that this acceleration condition is consistent with the simulatio
results. It has been suggested by the previous studies that electrons are selectively accelerated at the resonance energy thrc
the drift-resonance. In contrast, the present result indicates that wide energy electrons can be accelerated through the interactic
with propagating fast mode waves.
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