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Introduction:
Substorm-injection-driven flow fluctuations at auroral

latitudes

"ewogram" of LOS velocity by SuperDARN
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. Introduction:

Storm-time substorm-associated flow fluctuations at subauroral latitudes
/ 1300

» Bifurcated propagation of
ionospheric flow fluctuations
observed by SuperDARN and
Arase satellite [Hori+, GRL, 2018]

Arase at L ~ 5.6, MLT ~ 3h
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The hear!y-con ugate observation by Arase has given first-ever evidence that eastward-
propagating mHz fluctuations seen by SuperDARN radars are associated with drifting electrons.
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Open question: how the waves are e><C|ted?
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» Comparison with magnetospheric particle observations is key to

addressing this issue.
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Motivation and objectives

FAC/shear
Alfven waves

[James+2013]
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Further questions:

« How ULF-like flow fluctuations look like during other storm
events?

« Are they accompanied by injected drifting populations?
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Fvent 1 (Sep., 7-8, 2017)
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Sep. /7 22:00 - Sep. 8 03:00
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»S 2-D view of Doppler velocity distribution for Sep
7 23:00 - Sep. 8 04:00 UT
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»S EFwograms (east-west cuts) of LOSVs of the FHW
radar
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... showing westward phase propagation of ~2-3 km/s
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Arase and RBSP-A during 23-01 UT

Arase, RBSP-A: 170907 23-01 UT
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» RBSP-A: inbound at MLT ~ 16-18h
» Arase: apogee at MLT ~ 20-21h, L ~ 10 (MLAT > 30°)
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Patchy velocity structu res
propagate westward
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»SV\/estvvard—propagating flow fluctuations and
drifting energetic ions
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Event 2 (May 23, 2017)

if time permits ...
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typical period of the fluctuations ~ 10 min
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Quite similar to the SAPS wave structures
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Cr T [ (SAPS-WS) reported by Makarevich+2014.
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Summary & Conclusions

» How ionospheric flow fluctuations look like during other
storm events?

Similar, azimuthally-propaélating fluctuations are also found for
4 magnetic storms so far. M-number is ~10-20, and the
propagation speed is consistent with several tens of keV ions.

» Are they accompanied by injected populations?
Yes they are, but without any bump-on-tail distribution.

» Implications:

The propagating flow fluctuations can be seen at mid-latitudes
only during storm times?
The fluctuations are associated with drifting particle
populations.

Be . I distribution? (3EL W,

Driven wave: Radial gradient (of / dL)

Non-wave: Pressure bumps of ring current (ions)

18 Hori, T., et al., i'spheric flow fluctuations, SD workshop @ISEE ~ Oct. 16, 2018



