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1. Introduction
[onospheric current for negative sudden impulse (SI-)
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1. Introductlon
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1. Introduction
Negative sudden impulse (SI-): MHD simulation

Simulated geomag. Evolution of FAC in global MHD
variguons N AT _ ~mimardatian
90¢ 'H'j' T A pair of FACs with opposite senses are

! AR generated alternately and moves anti-
i

2 80¢ e S

=

£

~]
-]

60

time (min)

~-{06h

Fujita et al.

[;004] Hori et al., Negative SI-induced flow, MLradar meeting 2011/10/24
@STEL




1. Introduction
“Aftershock” following the 1st PI/MI?
The last paragraph of Yu and Ridley [2011] 1st MI FAC pair

4. Because/the fast mode wave is reflected back and forth

between the magnetopauseand the'\inner boundary, a

train of ionospheric responses are observed. The 2nd PI FAC pair
two-phase response is actuaily a four-phase response,

where the second group are most likely caused by the

reflected waves from the magnetopause, and may Damping M’pause
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Motivation and objectives

» Evolution of 2-D ionospheric flow structures on
dusk with a higher time resolution of 1 min
associated with a large SI- is nicely captured by the
King Salmon HF radar.

» Conjunction of the solar wind measurement,
latitudinal/longitudinal chains of ground B-field, and
simultaneous satellite observations are available.

Objectives

» Latitudinal structure of ionospheric E-field
associated with a SI- and its temporal evolution

» Spatial/temporal properties of “aftershock”
following the primary PI and MI sequence

» Quantitative comparison between ground B-field
and ionospheric E-field
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2. Case study
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2. Case study
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2. Case study
2.2 Magnetograms and KSR radar
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2. Case study
2. 2 Magnetograms and KSR radar
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2. Case study

2.3 2D evolution of SI- ionospheric flow
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2. Case study
2.4 Latitudinal propagation of eastward flows
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2. Case study

2.5 Simultaneous satellite observations
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latitude

3. Discussion
Poleward-moving flow channel
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Aftershocks occur only with negative SI, not with
positive SI?
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3. Discussion

Downward (R2-sense) FAC
generated by 1st MI

o 'S Upward (R1-
Upward FAC by v~ sense) FAC
2"d PI-sense generated by
vortex 1st PI
S 5y,
(,__\> EZ > Higher lat.
¥ o 2T
e wn =)
Clockwise yortex B TS
In equatorial
magnetosphere Sub-auroral oval
on dusk

(expanding/moy h=Z; B
outward and
tailward)

VXV

/

-E-¥Ep+ BTy 5on0 et al. [19¢

~ dV_eastward /




4. Conclusion

A good conjunction between ground magnetograms
and SuperDARN during a large SI- event reveals:

» Geomagnetic variations of a MI in the subauroral
region on dusk is associated with a poleward-
propagating fast eastward flow channel.

» Subsequent 2nd and possibly 3™ eastward flow
channels follow, causing variations in H in the same
fashion as the MI but with a much smaller
amplitude. Each flow channel could be associated
with a pair of upward and downward FACs.

» Such aftershocks following the primary PI and MI
are likely to be caused by the decaying expansion-
compression of the dayside magnetopause.
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