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Observation of minor constituents in the middle atmosphere with millimeter-wave

spectroradiometer in Tromsoe, Norway
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Energetic particle precipitation (EPP) due to solar activity such as the solar proton event or magnetic storm occur in polar
region. These particles create odd nitrogen (NOx) and odd hydrogen (HOx), which can affect the neutral chemistry of the
middle atmosphere, and will in turn impact ozone concentration (e.g., Turunen et al., 2009). We developed and installed a
millimeter-wave spectroradiometer in Syowa station, Antarctica in 2011 under the collaboration with NIPR, and so far, the
monitoring observation of ozone and nitric oxide (NO) has been implemented. In this research, we found the short-term spo-
radic enhancement of NO column density due to mainly energetic electron precipitation as well as seasonal variation due to
photochemical reaction by sunlight (Isono et al., 2014). Moreover, the peak values of NO column density, which are observed
every winter season, has large variation based on the long-term monitoring observation (Nagahama et al., SGEPSS, 2018).
However, we cannot separate the effects of the EPP, photochemistry, and atmospheric transportation from these variations.
Therefore, we have planned the simultaneous observation in the northern hemisphere and comparison of changing in both po-
lar atmosphere for approaching this problem. The initial observation of ozone and NO in Tromsoe, Norway located at Arctic
region have been already reported (Ito et al., SGEPSS, 2016; Mizuno et al., JpGU, 2018). Although the long-term monitoring
observation has not been currently started in Tromsoe due to some troubles in observational instruments, we obtained a pilot
observational data of NO from December 26, 2018 to March 10, 2019 (Goto et al., SGEPSS, 2021).

In this presentation, we will report a briefly introduction of observation plan and current situation in Tromsoe. Moreover,

a new research project "Eneargetic Particle Chain” in ISEE, Nagoya University for 7 years beginning this fiscal year will be
explained.
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