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Azimuthally propagating ionospheric flow fluctuations during storm
times as seen from satellite-radar conjunctions

g BE'. BA E'. Shepherd S. G.2. Ruohoniemil. M.3, Connors Martin G.*, & FEF'

. EHS, HERRC BEST. BB ETF. TRE HEB-m. =58t 58 #°
BB &% WE BT RN ks AR ¥—'°. Wang Shiang-Yu'%, Tam SunnyW.Y.". =
b7 . R B0

*Tomoaki Hori1, Nozomu Nishitani1, Simon G. Shepherdz, J. M. Ruohoniemi®, Martin G Connors®,
Mariko Teramoto', Shin'ya Nakano®, Kunihiro Keika®, Kanako Seki®, Naoko Takahashi®, Satoshi
Kasahara®, Shoichiro Yokota’, Takefumi Mitani®, Takeshi Takashima® Nana Higashiog, Ayako
Matsuoka®, Kazushi Asamura®, Yoichi Kazama'®, Shiang-Yu Wangm, Sunny W. Y. Tam"",
Yoshizumi Miyoshi', Iku Shinohara®

1. 2B AREFHMIKREMIAT. 2. Dartmouth College. 3. Virginia Tech. 4. Athabasca University, 5. #i5tH#EBHf 30
Fi. 6. RAAFARZREBZRFRR, 7. KIRKZE - BEMER. 8. FHMEMERRAEMEE. FHNFMEMN. 9. FHME
MARRMEE, WEFEEVY—. 10. BBHPRARE. 11. BBRBIKRZE. FHS S X HRM

1. Institute for Space-Earth Environmental Research, Nagoya University, 2. Dartmouth College, 3. Virginia Tech, 4.
Athabasca University, 5. Institute of Statistical Mathematics, 6. University of Tokyo, 7. Graduate school of Science,
Osaka University, 8. ISAS, JAXA, 9. TKSC, JAXA, 10. Institute of Astronomy and Astrophysics, Academia Sinica, Taiwan,
11. Institute of Space and Plasma Sciences, National Cheng Kung University, Taiwan

The recent Super Dual Auroral Radar Network (SuperDARN) observations show that ionospheric flow
fluctuations of the mHz or lower frequency range appear even in the subauroral to mid-latitude region
during magnetic storm times. An intriguing feature of the flow fluctuations is that they appear to
propagate azimuthally either westward or eastward, and occasionally bifurcate toward the both
directions. Taking a closer look with high spatial resolution measurements provided by the radars reveals
that those flow fluctuations consist of meso-scale patchy structures of ionospheric convection with a
significant latitudinal flow component and a longitudinal scale of “1h MLT. The azimuthal propagation
properties strongly suggest that westward-drifting ions and eastward-drifting electrons of tens of keV in
the inner magnetosphere can be the moving sources responsible for excitation of the flow fluctuations
seen at the ionospheric height. Recent observations in the inner magnetosphere by the Arase satellite and
the Van Allen Probes have provided excellent evidence for it as well as a good opportunity to examine
their magnetospheric counterpart in further detail. The close conjugate observations of the radars and the
satellites reveal that multiple drifting clouds of ions and electrons can be mapped to the electric field
fluctuations propagating westward and eastward, respectively, in the ionosphere. The most likely
interpretation for it would be that meso-scale pressure gradients carried by drifting ring current ions and
electrons distort field lines one after another as they drift through the inner magnetosphere.
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