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Region—2 Field—aligned Current System
during Substorms

® Gonzales et al. (1979), Fejer et al. (1979) Jicamarca radar
Ritter and Luehr (2008) magnetometer on CHAMP satellite
® Tanaka et al. (2010) Global MHD simulation

® Hashimoto et al. (2011) global magnetometer network and SuperDARN

Ritter and Luehr (2008) Hashimoto et al. (2011)

(b) Substons Cumece Wedge
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HF Doppler Measurement

Af =—0.465 Hz (E=1 mV/m)
E = 2.15 mV/m (1 Hz)

Df =- 2fgsinqcos]
c B

f=5x10°Hz
q =78.2 degs
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Substorm on 2003/11/09
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Nightside EEJ (2003/11/09)

1. Magnetic effects of substorm current
wedge
20031109 2. Equatorial enhancement in positive bay
(nightside—EEJ)
3. Eastward electric field (HFD)
4. Eastward equatorial electrojet (CEJ)
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STARE-radar (2003/11/09)
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Substorm on 2003/11/09
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Estimation of Electric Field at the equator

Latitudinal attenuations

10-2 1107

Oarai (27° mag lat., nightside)
Overshielding electric field
2.1 mV/m

4108

—
o
1
-

At the magnetic equator
factor : 0.71
1.5 mV/m

Electric field (e.m.u.)

—
=]
1

i

410¢

Current density (e.m.u.)




Electric field at the equator
during storm

1304 FEJER ET AL.: EQUATORIAL STORM-TIME ELECTRODYNAMICS ¢
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Figure 3. Same as Figure 2, but for 9—10 November 2004. The small circles in the Jicamarca data

indicate plasma drifts measured over different height ranges due to the occurrence of strong spread F.



Estimation of Cowling Conductivity
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