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Case analysis of SAPS Wave Structure (SAPSWS) event during a substorm observed by Arase
and SuperDARN
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Subauroral Polarization Stream (SAPS) and Subauroral Ion Drift (SAID) are westward high-speed flows that occur in
the subauroral region of the ionosphere, and found frequently during geomagnetic disturbances such as magnetic
storms and substorms [Anderson et al., 1993; Foster and Vo, 2002]. Recently, SAPS wave structure (SAPSWS) has
been reported [Mishin et al., 2005], and it is implied that SAPSWS influences fluctuations in the trough region from
Ionospheric satellite and GNSS-TEC observations [Mishin et al., 2004; Horvath and Lovell, 2016].

In this study, we analyzed a SAPS event observed during the conjugate observation of the Arase satellite, which
measures the electromagnetic field and the flux of particles in the ring current, and the SuperDARN radar, which can
observe two-dimensional plasma flow in the ionosphere. The analysis was performed on the data obtained in the period
from 2:00 to 3:00 UT on July 9, 2017. In this event, 10 minutes after substorm onset, Christmas Valley East radar of
SuperDARN in the sub-auroral region detected an increase in westward flow velocity of ~1,000 m/s, which is
considered to be SAPS, and with temporal fluctuations. At that time, the magnetic field footprint of Arase satellite was
located on the westward flow in the ionosphere, we found a radial outward electric field of ~5 mV/m at an L value of 4
to 5 around 20:00 MLT. The electric field shows fluctuations with a frequency of 2.5 to 3.5 mHz with an amplitude of
1.5 to 2 mV/m in the radial direction. The amplitude and frequency of the fluctuations of the ionospheric flow, and
magnetospheric electric field are consistent with those of the SAPSWS reported in previous studies. Therefore we
consider that SuperDARN radar and Arase satellite observed the same SAPSWS both in the ionosphere and
magnetosphere, simultaneously. In this presentation, we will show details of ionospheric flows and magnetospheric
electric fields, and discuss the mode and generation mechanisms of electromagnetic field fluctuations measured in the
magnetosphere.
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