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Spatio-temporal analysis of flash aurora using a fast EMCCD imager
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High-energy electrons are accelerated and precipitated by resonant interactions with whistler mode waves in the magnett
sphere. These electrons travel along the geomagnetic field lines and some of these precipitate into the atmosphere. Then, aurc
phenomena are happened. We can investigate indirectly the behavior of electrons in the magnetosphere by observing aurol
on the ground. We focus on flash auroras, which illuminate suddenly at less than 1 s, taken by an EMCCD camera (100 H
sampling). Flash auroras can be a manifestation of resonant interactions with one packet of whistler mode waves and show tt
spatial evolution of wave-patrticle interaction regions. Since the luminous time of flash aurora is much shorter than that of discrete
auroras, statistical analysis of flash aurora has not been performed. In this study, we have performed statistical analysis of tt
spatio-temporal variations of flash aurora taken by an EMCCD camera. We used the flash aurora data (about 100 events) tak
at Gakona (Alaska) on March 30th, 2017. In order to extract the spatial information on the flash auroras, we used Otsu’s methoc
which is a basic method of contour extraction. Based on the extraction results of spatial shape, we analyzed the spatial size
flash aurora, the total counts in a flash auroral region, luminous time, and spatial extent. The total counts in a flash auroral regio
is equivalent to the total amount of precipitated electron flux along the geomagnetic field lines connected to each pixel of the
image. We found that the spatial size of flash aurora has a strong correlation with the total counts in a flash auroral region. |
suggests that precipitating electrons saturate with a certain threshold value at the wave-particle interaction region, and the tot
amount of precipitating electron flux increases with the spatial size of flash aurora. We also found that the luminous time did not
depend on the magnetic longitudes and latitudes in the field-of-view of camera and the average luminous time was@17
s. By projecting flash auroras onto the magnetic equator, we confirmed that most events (about 80%) expand the earthward at t
magnetic equator with an average spatial difference of 0.04 Re. We think that this result can be caused by wave normal angles
whistler mode waves and/or the nonuniformity of spatial distribution of loss cones in the magnetosphere.

In this presentation, we will report on the results of spatio-temporal analysis of flash aurora in detail.
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