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It is known that proton is main contributor of the ring current and oxygen ions can make significant contribution during major
magnetic storms. Ions are supplied to the ring current by radial transport from the plasma sheet. Convective transport of lower-
energy protons and diffusive transport of higher-energy protons were reported to contribute to the storm-time and quiet-time ring
current respectively [e.g., Gkioulidou et al., 2016]. However, supply mechanisms of the oxygen ions are not clear. To characterize
the supply of oxygen ions to the ring current during magnetic storms, we studied the properties of energetic proton and oxygen
ion phase space densities (PSDs) for specific magnetic moment (mu) during the April 23-25, 2013, geomagnetic storm observed
by the Van Allen Probes mission. We here report on radial transport of high-energy (mu is over 0.5 keV/nT) oxygen ions into the
deep inner magnetosphere during the late main phase of the magnetic storm. Since protons show little change during this period,
this oxygen radial transport is inferred to cause the development of the late main phase. Enhancement of poloidal magnetic
fluctuations is simultaneously observed. We estimated azimuthal mode number less than 5 by using cross wavelet analysis with
ground-based observation of IMAGE ground magnetometers. The fluctuations can resonate with drift and bounce motions of the
oxygen ions. The results suggest that combination of the drift and drift-bounce resonances is responsible for the radial transport
of high-energy oxygen ions into the deep inner magnetosphere. We also report on the radial transport of the high-energy oxygen
ions into the deep inner magnetosphere during other magnetic storms.
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