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Auroral activity dependence of mesospheric echo power observed by PANSY radar
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The PANSY radar is the largest atmospheric radar in Antarctica, installed at Syowa Station in 2011, and has been operated |
full-system since 2015. It has observed various atmospheric phenomena in the polar region. One of the interesting aspects
such phenomena is the effect of auroral activity on neutral atmosphere, which provides an important clue to understanding th
possible links between the space environment and terrestrial environment. Even the middle mesosphere is ionized by energe
electrons during an auroral breakup event as recently reported by Kataoka et al. (2019, EPS), in which the PANSY radar detecte
transient enhancement of the VHF echo power, called polar mesospheric winter echo (PMWE). In this study, we statistically
investigate the similar kind of echo power enhancement in the mesosphere using the continuous data of the PANSY radar i
winter seasons during 2017-2018. The auroral activity is categorized by the amplitude of the southward excursion of the loca
magnetic field data at Syowa station, which is a proxy of the amplitude of auroral electrojets. More specifically, the minimum
values of north-south magnetic field component at evening-to-midnight sector are used as the peak time of auroral activity, an
the altitude-resolved mesospheric echo powers are superposed to the peak times to find the averaged picture. As a result
positive dependence of the superposed echo power of PMWE is found against auroral activities. Another interesting finding i
the simultaneous enhancement of a noise level covering wide altitude ranges, which can be interpreted by the contamination
the side-lobe echoes from field-aligned irregularities (FAIS). The rapid growth of the FAIs may be a result of current-convective
instability associated with auroral field-aligned currents. Although we obtained the averaged pictures against auroral activity
our understanding is still far from prediction. We sometimes find no echoes during high auroral activity, and we sometimes find
strong noise without active auroras. We therefore examine such exceptional events in more detail to understand other possibiliti
of the origins of echo power enhancement and the noise enhancement by using other observation data sets at Syowa Station
well as satellite data sets. We also apply a new method to clearly differentiate the noise using the original PANSY echo data t
understand the fundamental properties of FAIs related to auroral activities.
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