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Airglow and aurora observation by all-sky imagers onboard Antarctic research

vessel “Shirase”
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Satellites are widely used to observe the ionospheric structures [1]. However, low orbit satellites have the disadvantage
that it is difficult to separate temporal and spatial changes because their positions of the observations are variable, and geo-
stationary satellites have the disadvantage of low spatial resolutions and limited observational areas. Wide-area observations
have been conducted with grand-based all-sky imagers networks which can measure horizontal two-dimensional structures.
Although the number of ground-based observational stations with imagers is increasing, they are limited to land, and the
ionosphere over the ocean has not been sufficiently observed. In order to fill these observational gaps, we developed vessel-
borne all-sky imagers that cancel the vibration of the vessel, and mounted them on the Antarctic research vessel ”Shirase”
to conduct ionospheric observations on its routes between Japan and Antarctica. The small imagers (ZWO: ASI 183 mm
Pro, approx. 410 g) were mounted on a 3-axis attitude-stabilized gimbal, and observations were conducted on three round
trips between Tokyo and Syowa station over three years. A short wavelength observation (630.0 nm) was conducted with an
exposure time of 19 seconds in the first year, a multi-wavelength observation (630.0 nm and 670.0 nm) with an exposure time
of 8 seconds in the second year, and a multi-wavelength observation (630.0 nm and 760.0 nm) with an exposure time of 18
seconds in the third year. 630.0 nm emission corresponds to atomic oxygen airglow and F-region aurora, while both 670.0 nm
and 760.0 nm emissions correspond to OH airglow and E-region aurora. Since the positions and directions of observations
by the vessel-borne imagers differ from image to image, these were determined from the Shirase’ position/attitude data and
the Shirase’s structures captured in the images. To identify the observed phenomena, emission altitudes were assumed (250
km for 630.0 nm emission and 100 km for 670.0 nm and 760.0 nm emissions), images were calibrated and converted into
geographical images. During the three years of observations, OI 630.0nm airglow, OH airglow and aurora were successfully
observed, and then we will report the results of these observations in this presentation. The observed phenomena will also be
compared with data of total electron content observed by the GNSS receiver, which was installed on “Shirase” in the second
and third year cruises, and with other spacecraft-borne and ground-based observation data.
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