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Initial report on ARASE/ground observations of pulsating aurora:Spatio-temporal
analysis of auroral patches related with chorus
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Pulsating aurora is a kind of aurora blinking at several tens of seconds period and having a patchy structure with several t
100 kilometers. Additionally, pulsating auroras have rapid luminous variations at a few Hz. The basic generation mechanisn
of pulsating aurora is the pitch angle scattering of high-energy electrons by chorus waves. However, the relationship betwee
pulsating aurora and chorus waves has not been well understood, because adjacent auroral patches occasionally show differ
spatio-temporal features. In this study, we have studied spatio-temporal variations of pulsating auroral patches related with chort
waves by using coordinated Arase satellite and ground-based observations at sub-auroral and auroral latitudes. We identifiec
pulsating auroral patch having a high correlation between the luminous variations taken by EMCCD camera and the choru
intensities observed by Arase satellite. We need to exactly extract the outer shape of pulsating auroral patch to analyze the spat
variations. However, it is not easy because the spatial form of pulsating auroral patch is complex. We used Level Set Metho
(LSM), which is an image processing technique for extracting of moving objects, to exactly detect the outer shape of pulsating
auroral patches. We confirmed that pulsating auroral patches frequently merge with adjacent auroral patches and split into a fe
distinct patches. We also analyzed fast modulations of the pulsating auroral patch by using a fast EMCCD camera (about 10
Hz sampling) images. Similarly to previous reports, the pulsating auroral patch related with chorus waves showed a fast (a fe\
Hz) modulation. These observation results indicate the spatial variations of wave-particle interaction regions and the tempore
characteristic of discrete chorus elements.

In this presentation, we will report on the initial results of the spatio-temporal analysis of pulsating auroral patches related with
chorus waves observed at sub-auroral and auroral latitudes in detail.
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