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A study on temporal variation of NO in the MLT region using a multi-
frequencymm-wave spectroradiometer at Syowa Station
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Energetic particle precipitation (EPP) onto the polar regions induced by the solar activity ionizes atmospheric molecules,
and the subsequent ion chemistry produces NO, and HO,, leading to depletion of ozone.

We developed a new multi-frequency spectroradiometer using a waveguide-type frequency multiplexer and broad-band
FFT spectrometer to make simultaneous observations of multi-spectral lines including NO and Og, and we started the routine
observation at Syowa Station in July 2022.

Frequency switching method was used for the observations, which is less sensitive to sky inhomogeneities due to cloudlets
and able to reduce dead time caused by rotational motion of the switching mirror to change the elevation angles. CO in
the 230 GHz band, two ozone spectra (J=71 7-6¢ ¢ and J=109 3-10; ) and six NO spectra (F=7/2-5/2, 5/2-3/2, 3/2-1/2 with
J=5/2-3/2 for each p,;=-— + and + — -) in the 250 GHz band have been observing routinely.

In this presentation, we report the data analysis results on temporal variations of NO.

From July 2022 to the end of 2023, there were five geomagnetic storms with Dst indices exceeding -100 nT, and significant
increases in NO were observed in four of them. Among these geomagnetic storms, those on March 24 and April 24, 2023,
NO increments in the recovery phase were observed in addition to the ordinary increases in the main phase of geomagnetic
storms. The increment of NO in the March recovery phase showed good correlation with the arrival of the fast solar wind; in
the April case, NO slightly increased for 9 days after the main phase keeping high column density level, but the relationship
with fast solar wind was not as clear as in the March case because of the lack of NO data due to bad weather during the arrival
of the fast solar wind. For small geomagnetic storms with Dst indices between -50 nT and -100 nT, there are signatures of
increase in NO corresponding to geomagnetic storms, but some of them are not clearly significant. Drawing an appropriate
baseline for long-term variability is an important issue to assess small NO enhancements related to the small geomagnetic
storms.

During a large magnetic storm on May 11, 2024, with Dst index exceeding -400 nT, a large increase of NO by about 1.5
X 10'® cm™2 was observed, and this NO level continued for about four days.

In this presentation, we will report the results of detailed analyses of individual case studies including comparisons with
satellite data of precipitating flux of energetic particles, and also report the correlation between geomagnetic storms of about
-50 nT and NO temporal variation in more detail.
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