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Dynamics of trapped electrons in the inner magnetosphere during substorm accompanie
by explosive growth phase

# Yusuke Ebihara[1]; Takashi Tanaka[2]
[1] RISH, Kyoto Univ.; [2] SERC, Kyushu Univ.

Energetic particles are abruptly increased near geosynchronous orbit in the course of a substorm. This is referred to as
substorm injection event, which is traditionally thought to play an important role in the redistribution of the ring current and
the outer radiation belt. We investigated global evolution of the energetic electrons trapped in the inner magnetosphere during
substorm. We performed the newly developed simulation that solves bounce-averaged kinetic equation of electrons in terms ¢
radial distance, azimuthal angle (magnetic local time), kinetic energy and pitch angle. Electric and magnetic fields are provided b
the recent result of the global magneto-hydro-dynamic (MHD) simulation developed by Tanaka et al. (2010). As is described by
Tanaka et al. (2010) in detail, the result of the global MHD simulation demonstrates well-known phenomena, such as formatior
of a near-Earth neutral line, explosive growth phase (Ohtani et al., 1992), dipolarization, fast earthward flow in the plasma shee
and electrojets in the auroral ionosphere. Thus, the combined model enables us to associate the substorm injection event direc
with the other substorm-associated phenomena. Based on an initial run with a fixed kappa distribution as a boundary conditio
(density of 0.57/cc, temperature of 1 keV and kappa parameter of 5.4), we found that the evolution of energetic electrons depenc
entirely on their kinetic energy and pitch angle. (1) Electrons with energy less than a few tens of keV show a gradual increast
during the growth phase, followed by abrupt increase during the explosive growth phase due to strong westward electric field
After an onset, the low-energy electrons propagate earthward. (2) Electrons with energy around a few hundreds of keV sho
an immediate dropout during the explosive growth phase due to adiabatic deceleration. After the onset, the electrons propags
earthward. (3) Electrons with energy around "MeV with large pitch angle (near 90 deg) show the negative excursion during the
explosive growth phase, but those with small pitch angle (near 0 deg) do not. They propagate gradually into the inner regior
during the recovery phase. All these results may depend more or less on the initial and boundary conditions. We will discuss th
results in comparison with in-situ satellite observations as well as dependence of initial and boundary conditions.
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