R005-P20
RZXZ2—3 1 11/25 PM1/PM2 (13:15-18:15)

B 32 % U TIMED 2 TORMEAICED < PiEE - ARRBAKCOES
BRI T RIS DIHZE

R HESE D, B Figk D, KR fE— D, 2 o7 2

(g R I, 2 o % — R TR > & —

Study of the airglow responses to geomagnetic storms based on long-term obser-
vations in Japan and by the TIMED satellite
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(Institute for Space-Earth Environmental Research, Nagoya University, ?°NASA Goddard Space Flight Center

We investigated responses of six mesospheric and thermospheric nocturnal airglow intensities (OH, 02, O(557.7nm),
Na(589.3nm), O(630.0nm), O(777.4nm)) and OH and O2 rotational temperatures to geomagnetic storms based on super-
posed epoch analysis using long-term data obtained over Japan. We used airglow data obtained by the Airglow Temperature
Photometers (ATPs) of Optical Mesosphere Thermosphere Imagers (OMTIs) at Rikubetsu (RIK) (43.5° N, 143.8° E,
2004.3.15-2023.10.31), Shigaraki (SGK) (34.8° N, 136.1° E, 2010.7.5-2023.10.31), and Sata (STA) (31.0° N, 130.7° E,
2004.1.1-2023.10.31). The responses to 46 storms with minimum Dst values below -100 nT were investigated. We found
that the intensity of O2 and O(557.7nm) in the mesosphere and O(630.0nm) and O(777.4nm) in the thermosphere increased
within a few days after the start of the storms. No noticeable variations were seen for the OH and O2 rotational temperatures
in the mesopause region. One possible reason for the increase of the mesospheric airglow intensity is that the atomic oxygen
produced by the dissociation of O2 molecules at high latitude auroral zone are transported to lower latitudes. To confirm this
hypothesis, we analyzed data from the Sounding of the Atmosphere using Broadband Emission Radiometry (SABER) for
the TIMED satellite and investigated changes in O mixing ratios before and after these storms. As a result, the increase in
O mixing ratio was partially observed by the satellite. However, we could not identify propagation of the oxygen atom from
high latitudes. We also investigated the OH and O2 volume emission rates and temperature variations obtained from SABER.
The lack of noticeable response in OH volume emission rate and temperature in the Japanese latitudes was consistent with
the ground-based observations, but the volume emission rate of O2 showed a decreasing trend after storms, which was the
opposite of the ground-based observation.
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