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Study of spatial structure of the omega-band aurora using ground-based multi-
wave length cameras and magnetospheric satellites
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The omega band aurora is an aurora that appears from the late expansion phase to the recovery phase of a substorm. It is
known to have a latitudinal auroral structure with a discrete auroral feature on the poleward side and a pulsating auroral struc-
ture on the equatorial side. The omega band typically drifts eastward from midnight to dawn-side. Previous ground-based
studies indicated that there are strong upward and downward Field Aligned Currents (FACs) embedded in the omega band
aurora. While several characteristics of the omega band aurora have been reported, the flux and characteristic energy of pre-
cipitating electrons that cause the aurora and the relationship between them, and the FACs are not yet clear. In this study, we
have analyzed the optical emission at 427.8 nm and 844.6 nm of the omega band aurora with an EMCCD camera located in
Tromso (69.6N degree: geographic latitude, 66.7N degree: magnetic latitude), and we have derived the spatial structure of the
characteristic energy and downward energy flux of the precipitating electrons from the ratio of intensities of these emissions
at the two wavelengths. As a result, no significant differences are found in the characteristic energy in the east-west direction,
while the downward energy flux on the western side of the omega band is larger than that on the eastern side. In addition,
during an omega band aurora event on March 2, 2017, the MMS satellites carried out a conjugate observation with the all-sky
camera in Tromso on the magnetospheric side of the omega band. The satellites observed upward and downward FACs near
the equatorial plane when their footprint was located within the omega band. The horizontal structure of the observed FACs
is spatially smaller than that of previous studies based on ground-based observations, and we suggest that the spatial structure
of FAC embedded in the omega band is smaller than previously thought.
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