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In the mesosphere and upper stratosphere, it is known that the nitrogen oxides such as nitrogen oxide (NO) and nitrogen dioxic
(NO7) are produced by energetic particle precipitations (EPPs) related to the solar activities (solar proton events, magneti
storms). We have carried out monitoring observations of NO at Syowa Station (Antarctica, 69.00 S, 39.58 E) since 2012 in
collaboration with the Space and Upper Atmospheric Science group of NIPR and revealed two types of temporal variations o
NO above Syowa; one is short-term variation lasting for a few days that is caused by EPPs, and the other is a seasonal variati
that is mainly related to photochemistry (Isono et al., JGR, 2014). EPPs occur at the same time in both the southern and northe
polar regions, while the variation pattern of daytime length is shifted by a half year between the two hemispheres. In order tc
distinguish direct effects of EPPs from indirect effects of the terrestrial origins such as photochemistry and atmospheric transpor
we are going to install a new millimeter-wave spectrometer at Tromso(69.58 N, 19.23 E) in Norway.

The new millimeter-wave spectrometer is based on a prototype of the spectrometer that has been operated at Syowa Station.
the beginning, we will measure the NO emission line at 250.796 GHz. We redesigned the optical system, i.e. an elliptical mirror,
a parabolic mirror, and the liquid nitrogen soaked cold-load as a reference noise source for calibration, since the spectrometer w
originally designed not for the 250 GHz band but for the 100 GHz band. We also made some experiments to evaluate the receive
components such as a local signal sources and intermediate frequency circuits, which affect the receiver noise performant
and liner response between input and output signals. The final assembled receiver system shows a good performance whc
equivalent receiver noise temperature is "60 K (DSB). We plan to start the NO observation at Tromso this winter and we will
make comparative study of observational data both at Tromso and Syowa. We will present more details of the spectromete
system and experimental evaluation results.
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