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Supply of relativistic electrons to the outer radiation belt during storm-time substorms
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Rebuilding of the outer radiation belt electrons is one of the unsolved issues in the inner magnetospheric physics. For th
rebuild of the radiation belt, two mechanisms have competed. The first one is inward transport of fresh electrons (so-called th
external source acceleration mechanism), and the other one is local acceleration of pre-existing electrons (so-called the interr
acceleration mechanism). The external source acceleration mechanism has relied on radial diffusion under the condition that t
first two adiabatic invariants are conserved in the course of the inward transport. Recent THEMIS satellite observations hav
shown that the phase space density of equatorially mirroring electrons in the near-Earth plasma sheet is well above the heart
the outer radiation belt (Lui, 2013). This supports the external source acceleration mechanism in part, but the problem is th
transport of the energetic electrons from the near-Earth plasma sheet to the inner magnetosphere. The energetic electrons te
to drift azimuthally because of grad-B and curvature drifts, and encounter the magnetopause before they proceed to the inn
magnetosphere (trapping region). The traditionally thought diffusion process is too slow to overcome the subsequent loss to tt
magnetopause. We evaluated the capability of substorm-time electric field to transport the electrons from the near-Earth plasn
sheet to the trapping region by solving a 4D drift advection equation for relativistic electrons under the electric and magnetic
fields given by the recently developed global MHD simulation. The electric field associated with an isolated substorm under
weak southward IMF and slow solar wind is too weak to transport the electrons to the inner magnetosphere. However, substorn
driven under the fast solar wind and/or strong southward IMF conditions induce the strong electric field that reaches an amplitud
of a few tens of mV/m, which is sufficient to transport energetic electrons from the near-Earth plasma sheet to the heart of the
outer belt (L"4). We will discuss the generation mechanism of the large-amplitude, impulsive electric fields and their dependenct
on the solar wind and magnetospheric conditions, as well as the rebuilding process of the outer radiation belt during magneti
storms.
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