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Polar Mesospheric Clouds (PMCs) are optical phenomena produced through scattering of solar illumination by icy
particles formed at altitudes of 82-85 km during summer months. Since PMCs are composed of icy particles, the
frequency of their occurrence varies depending on both the temperature and the water vapor concentration at the
mesospheric altitudes. In recent years, there have been a few studies demonstrating a decrease in the frequency of
PMCs during the Solar Proton Event (SPE) associated with large flares (e.g., von Savigny et al., 2007). Although the
mechanism linking SPE and PMCs still remains unclear, these studies have suggested that energetic particles released
through short-term variations at the Sun (e.g., flares) may modify the mesosphere environment (possibly through low-
altitude ionization and subsequent chemical processes) and suppress the development of PMCs (Winkler et al., 2012).
In this study, we focus on the Energetic Particle Precipitation (EPP) as an another agent causing low-altitude ionization
and discuss its effect on the activity of PMCs. We statistically analyzed the occurrence of PMCs derived from the
continuous optical observations from the Himawari-8 satellite at the geostationary orbit (Tsuda et al., 2018), and then
examined the correlation between EPP and PMCs. Recent studies have shown that sub-relativistic electron
precipitations from the magnetosphere, that is the main part of EPP, are often observed in the morning sector, well
synchronized with the appearance of pulsating aurora (PsA) (Miyoshi et al., 2015). It has also been suggested that such
low-altitude ionization caused by EPP can lead to the destruction of mesospheric ozone (Turunen et al., 2017). In the
presentation, we discuss whether a similar causal relationship exists between EPP and PMCs.
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