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A shock aurora and the delay of its three optical signatures observed at 21 MLT
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We report on the observation results of the interplanetary shock that reached Earth on 26 February 2023 and the resultant
shock aurora. A rapid increase in the solar wind dynamic pressure caused by CME or CIR is known to cause geomagnetic
activity called the geomagnetic sudden commencement (SC), and auroras called the shock aurora. Both propagate from the
midday, i.e., the arrival region, to the night side based on the observation by the magnetometer network and the satellite
imager. However, the night-side observation of the shock aurora is limited because the night-side-driven auroras, triggered
by the ring current and/or plasma sheet activities, often contaminate the shock aurora. In this study, we report the observation
results of the shock aurora associated with an SC detected at 19:24 UT on 26 February 2023, which happened when
geomagnetic activity was nearly quiet. We used three digital cameras located in Kiruna, Sweden, and Skibotn, Norway, at 21
MLT.

In this event, we identified three auroral signatures with clear time delay, while two forms are often reported in the
dayside cases. There was a brightening of the pre-existing weak arc (19:25 UT, poleward), a faint red emission (19:28 UT,
equatorward), and a green discrete aurora with a spiral structure (19:31 UT, in between them in all-sky images). Data from
the magnetometer network in Lapland suggested that the intensity of the upward field-aligned current (FAC) was strongest at
19:27 UT, three minutes after the onset. In the presentation, we discuss the relationship between the three types of signatures
and the SC, the difference in propagation speeds of aurora and FAC, and the spatiotemporal development of the ionospheric
current system estimated from the auroral morphology.
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