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The observation of the OH airglow in Syowa station. -The relationship between auroral
precipitation and OH rotational temperature.

# Hidehiko Suzuki[1]; Masaki Tsutsumi[2]; Makoto Taguchi[3]
[1] Sokendai; [2] NIPR; [3] Rikkyo Univ.

The OH Meinel band emissions are the brightest night airglow emissions in the near infrared regions, and peak in the altitude
of mesopause. Since the intensity distribution in these vibration-rotation bands is quickly equalized to that determined by loca
kinetic temperature, OH rotational temperature can be derived from the spectrum of OH airglow. This technique has been widel
used as a conventional and reliable method of temperature measurement in the mesopause region, especially in the middle ¢
low latitude regions. However, it has been regarded that this method is not valid in the polar regions, because auroral emissior
contaminate OH airglow spectra. There are only few examples of OH rotational temperatures derived in the Antarctica using
spatially or temporally selected spectra free from auroral emissions. However the high energetic auroral electron can reach |
the height below mesopause (90km) and can cause heating of the neutral temperature. There are no previous report that sh
guantitative relationship between the auroral precipitations and OH rotational temperature.

The fast spectrometer specified to observe spectrum of the OH vibrational-rotational band with high resolution in auroral
zone has been developed. The target band is selected as OH8-4 band existed around 950nmm wavelength region in a nightgl
spectrum. The OH (8-4) band was selected as the most suitable vibration-rotation band for observation in the polar region a
a result of survey observations in the Arctic. The new spectrograph has been developed consisting of a fast optical system,
transmission grating and a CCD camera. The operating spectral region just fits the OH (8-4) band (900-990 [nm]) and a modera
spectral resolution (0.27 [nm])) is realized. A back-illuminated CCD with an infrared enhanced QE is used as an imaging device
Sensitivity and spectral resolution of the spectrograph have been calibrated at NIPR. The instrument was installed in the Optic:
Building at Syowa Station in February, 2008 by the 49th Japanese Antarctic Research Expedition. The instrumental field-of-viev
(4.5x0.007 [deq]) is fixed at the local magnetic zenith. Nominal exposure time is 1 minute.

Totally, the dataset of 153 nights are acquired in austral winter season of 2008 in Syowa station. The dataset shows variot
variations in both short and long term scale. The typical trend of the temperature of the polar mesopause region, high in winte
and low in summer, is also shown. And the trend is very similar to those observed in the Davis station cited in nearly same latituds
of Syowa station. In addition to the typical seasonal trend, the large heating and cooling in period of few days are observed. Th
some cases of remarkable increasing of the rotational temperature in days of high auroral activity are also observed.

The fluctuations of the rotational temperature on 10 nights when auroral avtivity were high are analyzed by comparing with
simultaneous observed datasets by all sky imager and MF radar. In this paper the quantitative relationship between the O
rotational temperature and auroral precipitation observed in Syowa station, 2008 are presented.
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OH rotational temperature at Syowa station, 2008
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