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Development of new auroral imaging system for simultaneous multi-wavelength

observations at the Amundsen-Scott South Pole station.
#Hiroyasu Kondo!), Takeshi Sakanoi?), Yusuke Ebihara®), Ryuho Kataoka®), Saki Yamashina®, Yuta Hozumi®
(IPPARC, Tohoku Univ.,(?PPARC, Tohoku Univ.,®RISH, Kyoto Univ.,(*NIPR,°Kyoto Univ.,SNICT

We are developing camera system to observe the aurora in the polar cap region because the number of auroral events will in-
crease during the solar maximum period, which will provide the best opportunity for observation. In this presentation, we will
report the latest status of the development of the all-sky monochromatic imager system to be installed at the South Pole. The
polar cap region is the area where the Earth’s magnetic field lines are directly connected to the solar wind and Interplanetary
Magnetic Field and is open to space. Particularly during solar proton events(SEPs), the high energy particles directly precip-
itate along the magnetic field lines in the polar cap region and enter deep regions of the Earth’s atmosphere. The precipitated
particles cause changes in molecules such as SOx and HOx that make up the mesosphere. The phase X Priority Research
Program of the National Institute of Polar Research, which began in FY2022, the purpose is to understand how the Earth’s
environment is an open system to space. So far, there have been few observations in the polar cap region because of limited
observational places, and only a limited number of large space weather events such as solar proton events have been reported.
During this Priority Research Program period, it comes the solar maximum, and we will require sufficient instruments not to
miss this opportunity. Our group has continued auroral imaging since 2008 at the Amundsen-Scott Station at the South Pole.
The current imaging system uses filters of five wavelengths(427.8nm, 557.7nm, 630.0nm, 486.1nm, and 589.0nm)alternately.
However, the motor for rotating the filters has broken down, making it impossible to exchange wavelengths. Additionally, the
CCD camera and its peripheral equipment are aging, so we needed a drastic update of the observation system. For this reason,
we are planning to install several all-sky monochromatic imagers, combining an ASI183MM Pro CMOS camera(ZWO)and
a FUJINON LENS FE185C086HA-1(Fujifilm, focal length 2.7 mm, F value 1.8for simultaneous multi-wavelength imaging.
This all-sky imager observation system is based on the one used on the Antarctic research vessel Shirase until last year. We
will develop 5 camera, each of which will use 391.4nm, 557.7nm, 630.0nm, 670.0nm: N2 First Positive Band, 844.6nm
filters(Andover)to simultaneously image the entire sky with five wavelengths.

The cameras will be controlled by a small PCs(ESC LIVA-Q2, OS: Linux Ubuntu); one LIVA-Q?2 is designed to control
one camera, and five cameras will be operated in parallel. The imaging schedule is based on a program whose start and end
times are automatically generated each day. This program determines the nighttime based on the time series of solar zenith
angles and automatically determines the schedule. The imaging program uses a part of ZWO’s “ASIStudio” library as a
module, and automatic operation is performed based on the imaging schedule. This automatic operation uses “cron”. The
exposure time is set to 18 seconds and the interval to 20 seconds, but you can freely change this parameters according to the
scientific purpose.

The imaged data is stored on a NAS(Synology DS918+)via network. The storage mode is RAID 1, and data is constantly
mirrored and backed up to prevent data loss in the event of HDD failure. The NAS can be equipped with four HDDs. There-
fore, if one 12TB HDD is used, the total capacity is 48TB, which means that NAS can store the observational data of 24TB.

The LIVA-Q2 and NAS are powered by an Internet switch(Watchboot by Meikyo Denki); Watchboot is capable of ping
monitoring via the Internet, and when there is no response from the PC, it determines that the device has frozen and turns the
power off and on. Continuous observation in the Shirase has proven that this method can recover the equipment and achieve
stable automatic operation over a long period of time.

As for handling the data, the HDDs can be picked up only about once a year. Therefore, as with the Shirase observations, a
Quick Look(QL)of the acquired data will be automatically generated and sent to Japan via e-mail every day to check whether
the observation system is available.

The observation system is originally planned to be installed at the South Pole Station in November 2022, but due to COVID-
19, the plan has not yet been decided officially. Therefore, in order to confirm the continuous operation of the observation
system, we will have the 63rd Antarctic Research Expedition, which will depart this year, transport the equipment and install
it at Showa Station in parallel with the plan.
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