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Optical observations of isolated proton aurora from low-altitude satellite during
magnetic storm
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Isolated proton aurora (IPA) is a localized region of proton precipitation observed well equatorward of the main auroral oval.
IPA is considered to be caused by precipitation of protons scattered by electromagnetic ion cyclotron (EMIC) waves near the
equatorial plane of the magnetosphere. EMIC waves are thought to be generated by the energetic ring current ions (10-100 ke
having temperature anisotropy near the magnetic equator. EMIC waves play a role in rapid removal of relativistic electrons fron
the radiation belts during magnetic storms; thus, it is important to understand the behavior of IPA during magnetic storms tc
understand the loss of radiation belt electrons. It has been known that IPA tends to appear during the late recovery phase
magnetic storms. However, it has been difficult to monitor the occurrence of IPA continuously from the beginning to the end of
a single magnetic storm mainly due to the limitation in the availability of ground-based optical observations.

In this study, we investigated auroral images taken by IMAP VISI on International Space Station (ISS) and SSUSI on DMSP
satellites (F16-F19) obtained during a magnetic storm from June 22 to 30, 2015 (minimum Dst was less than -200 nT). We hav
extracted 38 IPA events in total. Most of them were observed in the recovery phase, which is consistent with the previous results
It was also identified that IPAs tend to be observed in the dusk sector during the high Kp interval. This tendency is also consister
with the previous statistical analysis of ground-based optical observations. We identified 4 intervals of simultaneous occurrenc
of IPAs at the magnetic conjugate points in the northern and southern hemispheres in the DMSP/SUSSI data, which confirme
that IPAs are caused by a single source region (region of EMIC wave) near the equatorial plane of the magnetosphere. In tf
presentation, we also show the longitudinal extent of IPA/Pc1/EMIC inferred by combining satellite measurements of IPA with
Pc1 observations by 3 induction magnetometer data on the ground.
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