Study of fast and narrow plasma drifts in the subauroral ionosphere simultaneously by ground and satellite means during the geomagnetic event of 18.03.2018
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Polarization jet (PJ or SAID - SubAuroral Ion Drift) is a phenomenon of the subauroral ionosphere, which is a narrow band of rapid westward ion drifts at F-layer altitudes. The most complete and in-depth understanding of such a phenomenon as PJ/SAID will come from a study using a combination of simultaneous ground-based and satellite observations of the subauroral ionosphere, including measurements with high spatial frequency. This work is the first to use data obtained using various ground-based and satellite means to study PJ/SAID during the increase in geomagnetic activity on March 18, 2018 in the northern hemisphere. In addition, local TEC (Total Electron Content) maps are constructed using GNSS (Global Navigation Satellite System), where the presence of PJ/SAID is also noticeable. During this geomagnetic event, a phenomenon such as STEVE (Strong Thermal Emission Velocity Enhancement) is recorded. Comparison of various simultaneous ground-based and satellite measurements allowed for a more comprehensive study of PJ/SAID, confirmation of previously known properties of PJ/SAID, and comparison of the characteristics and behavior of the same PJ/SAID at different altitudes, latitudes and longitudes. The presence of STEVE in the region under consideration confirms the presence of a strong PJ/SAID. The work of AAC and AAS was partly supported by the Theoretical Physics and Mathematics Advancement Foundation "BASIS".
