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Energetic particle precipitation (EPP) related to the solar activity would increasgsaN@HQ, in the upper stratosphere
to the lower thermosphere region. During the cycle 23 solar maximum, a large solar proton event occurred in October 2003
and the corresponding drastic increment of the nitric oxide (NO) by energetic protons was observed by satellite measuremel
[e.9. Lopez-Puertas et al. 200Recent studies based on ground-based observation have demonstrated similar direct production
of NO by EPP as welllNewnham et al. 2011, Daae et al. 20120 detect the enhancement of the NO by EPP, we newly in-
stalled a millimeter-wave spectroscopic radiometer at Syowa Station (69.00S, 39.85E) in the 52nd Japanese Antarctic Resear
Expedition. And we have carried out ground-based monitoring of spectral line of nitric oxide (NO) at 250.796 4360 GHz since
January 2012.

We obtained 197 and 110 daily averaged NO spectra in 2012 and 2013 (until 17 July), respectively. The NO observation time
accounted for 34 and 39% of a year in 2012 and 2013. We observed ozone spectra for 4 hours per day and it corresponded
17 %. For the remaining "40-50% of a year, we could not obtain data due to bad weather such as blizzards and frosts. The N
spectra were well fitted with a single Gaussian. From the spectral line width, we estimated that the emitting region is dominan
between 70 and 110 km. The time series of the NO column density indicates the long-term variation in both 2012 and 2013
During summer, the column density was the same as the noise level, but it increased up to 6 times of the noise level during winte
In contrast with such a long-term variation, we detected the short-term variation for several days. A two-dimensional zonal-mear
model byGarcia and Solomon (1983)uggests similar seasonal variation, but the amplitude of the increment is about two orders
of magnitude at the mesopause. On the other hand, the NO column density in winter derived from our millimeter-wave observa
tion is consistent with the value estimated by the HALOE satelffisKind and Russell 1996For the short-term variations, the
variation pattern of NO column density shows good agreement with the time series profile of the EPP flux observed by GOES
satellite.

In this presentation, we will show the overall trend of the NO column density variation in 2012-2013 and discuss about possible
causes of long and short variations of NO column density in more detail by comparing with geomagnetic indices and high energy
particle data.
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