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Searching for auroral periodic variations of extremely short duration
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Auroral microphysics still remains unexplored. Cutting-edge ground-based optical observations using scientific
complementary metal-oxide semiconductor (sCMOS) cameras recently enabled us to observe the fine-scale morphology
of bright aurora at magnetic zenith for a variety of rapidly varying features for long uninterrupted periods. Several
interesting examples of combinations of fine-scale rapidly varying auroral features are observed by the sSCMOS camera
installed at Poker Flat Research Range (PFRR), Alaska, since February 2014. In Kataoka et al. (2015), the first example
shows that flickering rays and pulsating modulation simultaneously appeared at the middle of a surge in the
pre-midnight sector. The second example shows localized flickering aurora associated with growing eddies at the
poleward edge of an arc in the midnight sector. We further developed a new observations system, applying standard
Support Vector Machine technique to automatically judge the existence of aurora to turn on and off the burst mode
imaging observations of sSCMOS camera. The new observation system reduces the total data size down to 25%, and the
statistical analysis of the whole data set is still ongoing. The fastest flickering aurora so far observed is 45 Hz, and the
fastest pulsating aurora is 23 Hz. Leakage of energy is the united hypothesis to explain the generation mechanisms of

the rapidly varying aurora, and further analysis and simulation works are needed to test the hypothesis.
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Figure 1: Example of obtained images of aurora.
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Figure 2: Automatic of burst—mode aurora imaging

system assisted by all-sky DSLR camera.
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