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Observational study of atmospheric change in the polar mesosphere due to energetic
particle precipitation during the solar maximum
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Temporal variation of nitric oxide (NO) in the mesosphere and the
lower-thermosphere related to solar activities has been studied by using a superconducting
millimeter-wave spectrometer at Syowa Station. Two types of time variations are identified; one is
short-term variation lasting for several days and the other is seasonal variation occurring for about
four months around the polar-night period. We revealed that the short-term variations are caused mainly
by the energetic electrons precipitation from the radiation belt after the geomagnetic storm rather than
solar proton events based on the comparison with the proton- and electron-flux data obtained by POSE
satellite. On the other hand, the seasonal variations are related to both photochemistry and energetic
electron precipitation; the time variation pattern is determined by the UV photo-dissociation of NO, and
the amplitude of the variation is determined by the total flux of energetic electrons.
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