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In the polar regions, it is known that energetic particle precipitation (EPP) induces ion-molecule chemistry and changes
abundances of some minor molecules in the upper- and sometimes in the middle-atmosphere. Energetic solar protons directrly
enter the middle atmosphere, causing increase of HO, and NO, radicals and decrease of ozone (e.g., LOpez-Puertas et al. 2005).
Energetic electrons also increase NO, in the thermosphere, and the NO, -rich air is transported downward in the polar vortex
during the polar winter (e.g., Seppéld et al. 2007). To understand NOy variation due to the EPP and polar vortex, we newly
installed millimeter-wave spectroscopic radiometer at Syowa Station (Figure 1). We have been carried out ground-based
continuous monitoring of millimeter-wave ozone (235.709 GHz) and NO (250.796 GHz) spectral lines since March 2011.

The NO spectra (Figure 2) which integrated over 24 hours has detected from January to the present. It was emitted by NO an
altitude of 120-140 km because Full Width at Half Maximum of spectra is 0.5 MHz, and thermodynamic temperature is more
than 300 K. From NO integreted intensity (Figure 3), we can see also a seasonal variation and some short term enhancement.
Integrated intensity depends on temperature and quantity of NO. It is supposed that seasonal variation is caused by quantity of
NO than a temperature from temperature data of MLS (Figure 4).

In this presentation, we will report the result of NO observations and discuss to estimate NO column with temperature from
MLS and SABER.
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