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Airglow and Total Electron Content observations on the Antarctic research vessel

"Shirase”

#Saki Yamashind,Akinori Saito"), Takeshi Sakandi, Takuo Tsud&, Takeshi Aok#) ,Mitsumu K Ejiri¥), Takanori Nishiyam#,
Takahiro Nacl),Masato Nagahara Yuta Hozum¢)

(IDept. of Geophysics, Kyoto Unit2PPARC, Grad. School of Science, Tohoku URNJEC (*NIPR®NICT

Optical observations of the ionosphere have been conducted by ground-based all-sky imagers, and the ionosphere located
over the ocean have not been observed sufficiently, so there are observational gaps over the ocean. In the southern hemisphere
where the ocean account for a large proportion, the gaps have been particularly large. We conducted optical observations of
the ionosphere from the ocean using vessels in order to eliminate these gaps and to evaluate the differences in phenomena
between the northern and southern hemispheres and the effects of land and ocean on the ionosphere. In the 61st and 62nd
Japanese Antarctic Research Expedition (JARE), the all-sky imagers were installed on the Antarctic research vessel "Shirase”,
and optical observations were conducted on its route. The observation period was from November 2019 to March 2020 for
the 61st JARE, and from November 2020 to February 2021 for the 62nd JARE. In the 61st JARE, one imager was installed to
capture the 630.0nm wavelength emission with an exposure time of 19 seconds, and in the 62nd JARE, two imagers were in-
stalled to capture the 630.0nm and 670.0nm wavelength emission with an exposure time of 9 seconds. These two wavelengths
respectively correspond to the atomic oxygen emission in the F-region of the ionosphere, and the aurora emission from nitro-
gen molecules and airglow emission from OH molecules in the E-region. In the 63rd JARE from November 2021 to March
2022, we plan to observe airglow and aurora with two imagers at 630.0nm and 760.0nm, using the same system as the 62nd
JARE, except for some improvements in the observation system. This 760.0nm wavelength emission also corresponds to
the emission from nitrogen molecules. "Shirase” makes a round trip once a year between Japan and the Syowa Station in
Antarctica, always passing through the equatorial anomaly zone at low latitudes and sailing under the southern auroral zone
for a long time. In the 61st JARE we succeeded in observing airglow in the low latitudes and aurora in the Antarctic Ocean.

In the 62nd JARE, however, Shirase” changed its route due to COVID-19 and hardly passed under the auroral zone, so
observations of aurora were not conducted. On the other hand, airglow was observed in the 62nd JARE as well as in the 61st
JARE. Although some route changes from previous years are planned for the 63rd JARE, it is expected that both of airglow
and aurora will be observed. A GNSS receiver was newly installed in our system in the 62nd JARE, so Total Electron Content
(TEC) observation was also carried out. The mesospheric gravity wave was observed from 670.0nm wavelength airglow, the
ionospheric electron density structure at 250km altitude was observed from 630.0nm wavelength airglow, and the ionospheric
electron density structure was observed from GNSS TEC. By comparing these observations with other satellite and ground
observations, we evaluated observations of the upper atmosphere from the vessel with our system and analyzed the changes
in the upper atmosphere over the ocean.
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