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Outline:

- Background: Importance of identifying magnetospheric regions
from the ground

- Geomagnetic pulsations caused by the field-line resonance (FLR)

- Case study (as shown in the above title)
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OWhat is (to be) seen by SuperDARN (review)

- As a result of FLR-driven pulsations, the
lonospheric plasma should oscillate. The
amplitude and phase of the oscillations are
expected to follow the patterns predicted by
the FLR theory.
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[Ponomarenko et al " Figure 2. Doppler velocity variations in beam 14 for 0600—1400 UT on February 21, 2000. Range-time cells with no
valid data have diagonal shading. The top panel shows unmodified data obtained via FITACF procedure. The middle panel
G R I—; 2003] shows the same data but with an artificially saturated amplitude scale (£10 m/s). The bottom panel results from removing an

autoregressive smoothing trend (window size 600 s) from the data and using the saturated amplitude scale.
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phase space density (PSD)
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Fig. 5. Example of FLR-like variations in Vp over 20:38:30-
20:43:30 UT. (a) Range-time dependence for Vp): white arrows
show approximate alignment of the phase front. (b) Power spec-
tral density; vertical dashed line corresponds to PSD maximum

t 23.3mHz. (c) Latitudinal profile of PSD and -ph t
a1 283 miHz. () Latiudinal profile of PSD and cross-phase at oy marenko et al., ANGEO, 2005]



¢ Points to note:

- S0 that sea-scattered signals show perturbations coherent
with ULF waves, the part of the ionosphere which reflects
the sea-scattered signals should oscillate in the vertical
direction by the ULF waves.

(< lonospheric echoes can show ionospheric plasma
motions in the horizontal direction.)

e FLR waves do not move the ionosphere in the
Irection, while

e FLR waves move the ionosphere in the
Irection (because the ambient field lines are
ne north-south direction); thus,

- Toroidal-moo
vertical o

 Poloidal-mod
vertical ¢
tilted In t

* The observed
stated by

FLR'S

nould be a poloidal-mode FLR (as Is also

the aut

nors of the paper).



Here we report a possible SC-triggered waves including
FLR effects, observed by the SuperDARN Hokkaido
East radar.



SuperDARN radar network
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(http://center.stelab.nagoya-u.ac.jp/hokkaido/sitel/press_release/img/20141115/imgl.png)



ULF pulsations identified in the ground-scattered echoes received by

the SuperDARN Hokkaido East radar
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from ACE to the Earth
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propagation lag for all the ACE
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— The lags’ 1-c range is
40~342 min (median =120 min)
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-FFT analysis of the data of Range Gate 77-109 in 10:26-10:42 UT
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— By using the method of Schulz [1996], the
ion density at L=2.0 (corresponding to
RG=91) is estimated to be 9 x 10° [amu/cc].
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Possible causes of the high density

The observed waves were quarter waves [Obana et al., 2008, 2015].
The event took place around 19:30UT, but the north/south Pedersen
conductance ratio was fairly large (3.7), enabling the possible
occurrence of quarter waves. If so, the density estimate becomes

2 X 10° [amu/cc], much smaller than the 9 X 10° [amu/cc] for the case
of the usual fundamental-mode waves.

lonospheric O+ outflow caused by the SC [Kale et al., 2009]
lonospheric O+ outflow caused by the storm [Takasaki et al., 2006]
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Summary

* The wavy perturbations in Vlos of the SuperDARN
Hokkaido East radar’s Beam #5 had the features of FLR.

 Since the Beam #5 iIs roughly parallel to the
north-south direction, it is likely that this FLR was
a poloidal-mode FLR.

e It Is possible that this FLR was triggered by an SC which
started at 09:50UT, followed by enhancements in |Vlos|
simultaneously observed at many Range Gates starting
09:50UT.

e Beams #2 through #6 showed more-or-less similar
features (not shown).

e It Is Important to statistically analyze similar events.
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