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Rapid loss of outer belt electrons during the March 17, 2015 large magnetic storm
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Although the loss mechanism of radiation belt electrons has been studied more than a few decades, many of processes are
fully understood. Right now, there are several candidate mechanisms such as 1) pitch angle scattering of radiation belt electrol
and its precipitation into the atmosphere, 2) adiabatic declaration of radiation belt electrons and 3) magnetopause shadowing
radiation belt electrons. However, they can not remove electrons near Earth region (L=374).

In this paper, we like to consider betatron drift effect which is caused by the rapid decrease in the intensity of the magnetic
field. During the main phase of the March 17, 2015 large magnetic storm, the intensity of the magnetic field decreased by 30 n’
every hour, and the decrease lasted more than a half day. We have calculated azimuthal electric field, and the obtained intens
is about 0.1 mV/m at L=4. Assuming the background magnetic field intensity of 400 nT, the estimated outward drift speed is
about 250m/sec. This means that the radiation belt electrons move outward by 1 Re within several hours.

Chiba et al. (2015) confirmed that electrons in regions where L is greater than 5 could be removed by the magnetopaus
shadowing mechanism. When we accommodate betatron drift effect for the loss mechanism, we may remove outer radiation be
electrons completely.
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