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Direct impact of substorm on outer radiation belt
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According to Akebono satellite observations, substorms may have a direct impact on relativistic electrons in the heart of
the outer radiation belt, but its underlying mechanism is unknown. The difficulties arise from uncertainty in identifying and
modeling the electric field associated with substorms. We performed a 4-D drift kinetic simulation for trapped electrons in the
inner magnetosphere under the electric and magnetic fields provided by a global magnetohydrodynamics (MHD) simulation. W
found that relativistic electrons are effectively redistributed by two types of electric fields that are self-consistently induced. The
first is a large-amplitude, highly fluctuating electric field (type-1 electric field) caused by imbalance between the JxB force and
the grad-P force. The other is a large-amplitude, fairly stable electric field (type-2 electric field) associated with a localized flow
propagating earthward. The relativistic electrons are effectively transported inward by the type-2 electric field because it persist
for several drift periods of the electrons. The transport process is different from radial diffusion because its direction is primarily
earthward. Our simulations suggest that the force-induced processes, which are self-consistently coupled to the electromagne
processes, play an essential role in the substorm-associated redistribution of particles in the inner magnetosphere.
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