Auroral expansions and magnetospheric
flows/electric fields: THEMIS ASls and
spacecrafts observations
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Fig. Auroral expansion after PBI.
(http://science.nasa.gov/headlines/y200
9/17dec_whenaurorascollide.htm)

7 i
|
: /
= [ 0
e ! !
J o I 1 :
/ i e
IR, oo, ) e
!
I‘I iy I"ll
!
i
)

;  Expansion




Clintroduction
v Westward traveling Surge (WTS)
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Fig. lonospheric convection flow speeds
near the Geotail footprint and X
component of plasma flow speeds
observed by Geotail. [Miyashita et al.,
2008]
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CIPurpose of this study Sround-Based Observatories (GBO) |
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Fig. (top)Map of North
America with the GBO
stations. (bottom)THEMIS
probes in the
magnetosphere




Clinstrument

*GBO [Mende et al., 2008]
* AS| |
20 stations, 256X256 images, time resolution: 3 s

Magnetometer

*EFI [Bonnell et al., 2008]
Electric field (1 sample/spin, 8 or 128 samples/s)

antenna length: 50 m and 40 m in the spin plane.
6.9 m along the spin axis. (E=B=0)
FGM [Auster et al., 2008]
Magnetic field (1 sample/spin, 128 samples/s)
*ESA (ion: <25 keV, ele: <30 keV) & SST(ion: <6MeV, ele: 1 MeV)
[Carlson et al., 2008, McFadden et al., 2008, Larson et al., 2008]

Velocity, plasma pressure...(1 sample/spin)
(In this study, SST are used below 450 keV)

Fig. Instrument



OEvent study(1)---ASI data---
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OEvent study(1)---ASI data---
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OEvent study()---s/c data---
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OEvent study()---s/c data---
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CdComparison of both data
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OEvent study®
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OEvent study®

SM coord(THEMIS D)

gEx

hhmm 1200 1210
2008 Feb 05

Fig. Summary plot

;Ez

1 bz

‘J;bx

4 Vx

2 vz

200
g? e
;'«:g: —~200 |
2 —400]
—600 1
__ 255}
ne— 25.0F°°°°] 3000
‘SE 24.5¢ 2000
Zs
> 240; 1000
o 2351
108 hhmm 1200
o« 2008 Feb 05
V,=-294 (-462) [km/s]
W) \/°— 155 (-240) [km/s]
) 3o [km/s]
13



CJAuroral expansions & magnetospheric flows

Vi
. . eV,
;E 400} ® dﬁ
> ool 3 g A—ASOEENEEL, BTEIC
s | | BHBAMAFTRADITSFIXE
- of | EEKLUEBEZTRT.
2 ool - | TsyganenkoE7 /L Tmapping
2 g ¢ | AN EN.
—4p0 & i ]
-10 -5 0 5 10
Auroral expansion [km/s]
TS5AVEEDRKE

Fig. EMAR U THI=A—AFE
ELETZTXTEE

14



L1ExB drifts and static electric fields
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COSummary & Future plan
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