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By analyzing in situ observation data by Van Allen Probes, we study the spatial and temporal evolution of the flux of radiation
belt electrons, the plasma environment, and plasma wave activities during moderate geomagnetic storms. It has been wide
recognized that the radial distribution of the flux of electron radiation belts generally show two belt structures.. In September
2012, it was revealed that radiation belt electrons show three belt structures by observation of Van Allen Probes [Baker et al
2013]. The formation process of three belt structures can be explained by considering loss processes of relativistic electror
when they are located outside the plasmapause. In general, when plasmapause moves inward during a magnetic storm, the f
of outer radiation belt electrons decreases during the main phase in the region outside of the plasmapause and increases ac
during the recovery phase. In the September 2012 event, since the variation of the plasmapause location is small, the regic
where the electron flux is strong remains inside the plasmashere and relativistic electrons are generated outside the plasmapat
resulting in the observed three belt structures. Since this three belt structure was observed during a moderate magnetic sto
(Dst™-70 nT), we expect that the structures are often formed during a similar storm and that the role of the plasmapause locatio
can be clearly identified by analyzing the formation process of the three belt structures.

In the present study, we analyze Van Allen Probes observation data measured during two storm events: 23 April 2013 and 2
May 2013 storms (hereafter we refer the former and latter events as event A and event B, respectively). The minimum Dst inde
is similar in both events; -49 nT for event A and -55nT for event B. We use the flux of relativistic electrons of 2.3 MeV, 3.6
MeV, and 4.5 MeV measured by the Relativistic Electron-Proton Telescope (REPT) [Baker et al., 2012]. We also analyze plasm:
wave and background magnetic field data measured by Electric and Magnetic Field Instrument Suite and Integrated Scienc
(EMFISIS) [Kletzing et al., 2012].

During the both analyzed storm events, we find the flux decrease of outer radiation belt electrons in the region outside o

the plasmapause, while we identify the location of plasmapause by analyzing the upper-hybrid resonance frequency from th
wave electric field spectra of EMFISIS. In the recovery phase, we find the presence of the three belt structures in the event /
but the usual two belt structures in the event B. During both events, the flux increases occur during both events in the regio
outside the plasmapause, while the location of the plasmapause is relatively closer to the Earth in the eléfbiBélent A,
L«"3 for event B). We also analyze wave electromagnetic field spectra and identify the enhancement of whistler-mode choru
emissions in the region outside the plasmapause. We find that the activities of chorus emissions enhance concurrent with tt
timing of the flux increase of relativistic electrons, suggesting a close relationship between them. We also identified two-stef
enhancements of relativistic electrons during the event A. We find at the first step during the early recovery phase that the flu;
enhancement is measured only in 2.3 MeV and that the flux of 2.3-4.5 MeV increases simultaneously at the second step durir
the late recovery phase. To understand the identified energy dependence in detail, we analyze the correspondence between
flux enhancements and spectral characteristics of whistler-mode chorus by examining the cyclotron resonance condition und
the observed plasma environment during the event. Furthermore, we analyze the phase space density of relativistic electrons
the inner magnetosphere so as to reveal whether the inward transport from outside or the acceleration process occurring in t
inner magnetosphere is dominant as the mechanism of the observed flux enhancement.
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