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Relationship between the isolated proton aurora and the IPDP type Pcl pulsation observed at
subauroral latitudes on March 15, 2017
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Isolated Proton Aurora (IPA) is the spot-like aurora extending east and west at subauroral latitudes and is produced by
energetic proton precipitation. From previous studies, the one-to-one correspondence between IPAs and Pcl
geomagnetic pulsations which corresponds to the electromagnetic ion cyclotron (EMIC) waves in the magnetosphere,
have been reported. However, studies which show the relationship between IPAs and intervals of pulsations of
diminishing periods (IPDP) type Pcl pulsations have not been well investigated except for that using satellite IPA
images by Yahnin et al. (JGR, 2009). Because EMIC waves are a key component contributing to the rapid loss of
radiation-belt particles into the atmosphere, it is important to understand the mechanisms of EMIC wave-particle
interaction. In the present study, we studied an IPA event associated with the IPDP-type Pcl pulsation by using a
ground-based all-sky imager and an induction magnetometer at Gakona, Alaska. An IPDP type Pcl pulsations at a
frequency range of 0.2-0.4 Hz was observed at 06:20-06:40 UT on March 15, 2017. This IPA moved from east to west
associated increase of the frequency of the IPDP-type Pcl pulsation. The magnetic local time of Gakona was at ~20
MLT in this event. We considered that this westward motion of the IPA is consistent with the westward ion drift. The
Van Allen Probes satellite (Probe B) was near the conjugate magnetosphere to Gakona. The enhancement of 20-40
keV ion flux was observed by the HOPE instrument onboard the satellite. We will discuss these observations in relation
to the characteristics of IPAs and IPDP-type Pc1 pulsations.
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