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Optical and radio observations of a midnight brightness wave at low-latitude
geomagnetic conjugate stations
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We have been observing nighttime airglow by using highly-sensitive all-sky airglow imagers at Kototabang, Indonesia (0.2S;
100.3E; and geomagnetic latitude (MLAT): 10.0S) and Chiang Mai, Thailand (18.8N; 98.9E; and MLAT: 10.0S), which are
geomagnetic conjugate stations. After 2010, we have been also observing thermospheric neutral winds by using Fabry-Per
interferometers (FPIs) at both stations. The combined observations between nighttime airglow and thermospheric neutral winc
have carried out for the first time at geomagnetic conjugate stations. From our previous study, we found medium-scale travelin
ionospheric disturbances (MSTIDs) and plasma bubbles in the 630-nm airglow images. Our results suggested that plasma-neut
coupling in the ionosphere/thermosphere played a major role for equatorial ionospheric disturbances.

In this presentation, we report a wave event propagating south-southwestward (poleward) with a velocity of 340 m/s, which wa:
observed on 7 February, 2011 from 1600 to 1730 UT (from 2300 to 0030 LT) in the 630-nm airglow images at Kototabang. This
wave has an amplitude of 20-30% and propagates poleward once at midnight. From these observed characteristics, this obsen
wave seems to be different from the equatorial MSTIDs. Meridional thermospheric neutral winds simultaneously observed by ar
FPI at Kototabang turned from northward (equatorward) to southward (poleward) just before the wave was observed. This fac
is consistent with the idea that the observed wave is a midnight brightness wave (MBW) generated from a midnight temperatur
maximum in the thermosphere, as reported by previous studies (e.g., Colerico and Mendillo, 2002). However, similar wave wa
not simultaneously observed in the airglow images at Chiang Mai at the geomagnetic conjugate point. Eastward and southwal
thermospheric neutral winds observed by the FPI at Kototabang were 50-80 m/s and 10-50 m/s, respectively, when the MBV
was observed. The bottomside heights of the F layer at a frequency of 2 MHz observed by ionosondes decreased from 230
190 km at Kototabang and increased from 260 to 280 km at Chiang Mai when the MBW was observed.

Pedersen conductivities in the F layer inside the MBW structure would be larger than those outside the MBW, because th
airglow intensity is proportional to the Pedersen conductivity. If the ionospheric currents flow in the ionosphere under spa-
tially non-uniform Pedersen conductivities, polarization electric fields would be generated. During the present MBW event, the
Pedersen currents caused by the neutral winds are southwestward (towaBlvector), since the winds at Kototabang were
southeastward. Then, a north-northeastward polarization electric field would be generated inside the MBW region where th
airglow intensity was enhanced. This polarization electric field is projected onto the northern hemisphere along the geomagneti
field line. TheE x B drift caused by the eastward component of this projected electric field is upward. As a result, the iono-
spheric height would rise up in the northern hemisphere, suggesting that the wave would not be observed as the enhancement
the 630-nm airglow in the northern hemisphere. This upward motion of the ionospheric heights was observed as a 20-km heigt
rise of the F layer at Chiang Mai, as mentioned above. In the presentation, we discuss the ionospheric variation during the MBV
event by using the data from the all-sky imagers, FPIs, and ionosondes at geomagnetic conjugate stations at low latitudes.
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