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Auroral signatures visualizing ion cyclotron wave and energetic ion interactions during
substorm observed by THEMIS ASI

# Kaori Sakaguchi[1]; Yoshizumi Miyoshi[2]; Kazuo Shiokawa[2]; Tsutomu Nagatsuma[3]
[1] NICT; [2] STEL, Nagoya Univ.; [3] NICT

The electromagnetic ion cyclotron waves scatter energetic protons and electrons consisting ring current and radiation belt i
the inner magnetosphere into the atmosphere due to resonant interactions. Previously, Sakaguchi et al., [2006,2007] and Miyos
et al., [2008] confirmed that a few ten keV ions and a few MeV electrons precipitated into the atmosphere accompanied by ior
cyclotron waves and such ions caused isolated proton aurora at lower latitudes from the equatorward boundary of general protc
auroras. Observations by one all-sky imager with a Hbeta; filter provided the size of the isolated proton aurora is less than 23
km in latitude and 250-800 km in longitude This suggests the wave-particle interaction was quite localized phenomena in space
However, one-site all-sky observation was limited to know whether localized auroral spots distributed out of the field of view.

In this presentation, we show THEMIS-ASIs (all-sky imagers) observations of isolated aurora related to EMIC waves over the
wide area of Canada during substorm expansion phase. Although the THEMIS-ASIs are white-light cameras, secondary electrot
created by precipitating energetic protons of which energy is a few ten keV because of the resonant condition with EMIC wave:
results in bright auroras detectable even by white-light observations. The isolated aurora separately distributed equatorward fro
the discrete auroral boundary over whole longitude of the north American continent ("4 hour in LT). Especially at Pinawa, the
NOAA/POES satellites passed over and detected proton precipitations of which latitudinal flux profile was exactly same as that o
brightness of proton aurora (Hbeta) observed by the meridian scanning photometer. In addition at Chibougamau, POES observ
ion precipitation and also 3 MeV electron precipitations into isolated aurora. Pc1/EMIC waves were simultaneously observec
by induction and fluxgate magnetometers at the site where isolated auroras were observed. The equatorward motions of isolat
aurora are related to frequency increase of Pcl wave and cross polar cap potential enhancements. From these observation
discuss relation of isolated aurora occurrences with substorm developments, difference of the resonant condition of ring curret
protons and radiation belt electrons to EMIC waves, and distributions and developments of isolated aurora obtained by hig|
spatial-temporal resolution THEMIS-ASIs.

#Eric Donovan and Emma Spanswick in University of Calgary, Canada, and Martin Connors in Athabasca University, Canade
are also coauthors of this presentation.
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