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Observation of the ionospheric outflow associated with SAPS by SuperDARN
radar and Arase
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The ionospheric upflow plays a significant role in the ionosphere-magnetosphere coupling as one of the generation mech-
anisms of escaping ionospheric particles to the magnetosphere. It is known that the upflow occurs in the subauroral zone
during Sub-Auroral Polarization Streams (SAPS). However, there is no study that investigates whether ionospheric particles
actually escape to the magnetosphere in association with SAPS both in the ionosphere and the magnetosphere. In this study,
simultaneous observations of the SAPS electric field were carried out by the SuperDARN radar and the Arase satellite. In 27
simultaneous observation events identified during the analyzed period from June 2017 to Dec. 2019, SAPS were observed by
the SuperDARN radar near the calculated footprint of the Arase satellite, and in 20 events almost concurrently the satellite
detected electric field enhancements greater than 2 mV/m. In association with the SAPS electric field, the satellite observed
an increase of low energy(l keV) ions fluxes greater than 1.0x10"5 (s cm™2 sr eV)"-1in 12 events. We performed a statistical
analysis of these low energy ion enhancement events.We performed a statistical analysis of these low energy ion enhance-
ment events. The results show that when SAPS occurs, the low-energy ion flux with pitch angles around 0 and 180 degree
increases 1.5 times greater than around 90 degree. The Detail of the relationship between these low-energy ion characteristics
is discussed.
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