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Intense electric field in the inner magnetosphere during substorms

# Yukitoshi Nishimura[1]; Wygant John[2]; Takayuki Ono[3]; Masahide lizima[4]; Atsushi Kumamoto[5]; Brautigam
Donald[6]
[1] Department of Geophysics, Tohoku University; [2] University of Minnesota; [3] Department of Astronomy and Geophysics,
Tohoku Univ.; [4] Geophysical Inst., Tohoku Univ.; [5] Tohoku Univ.; [6] Air Force Research Laboratory

http://stppl.geophys.tohoku.ac.jp/

The CRRES electric field data have been analyzed in order to investigate intense electric field events in the inner magnetosphe
during substorms. The substorm injection front observed during 13:20-14:50 UT on March 7, 1991 (6.2 RE and 22 MLT) contains
a number of electric field spikes (E"100 mV/m) associated with magnetic field fluctuations. 40 sec-averaged MHD scale structur
includes 40 mV/m electric fields. This electric field is explained by the inductive electric field calculated from the magnetic field
measurement propagating with the speed of 450 km/s and the Poynting flux of 1.75 mW/m~2.

1 sec high-pass filtered data include intense electric field spikes with the amplitude of 100 mV/m. These are associated wit
magnetic field variations and thus electromagnetic structures. From the analysis of the wave dispersion relation, it is identifie
as a right-handed ion whistler wave with the frequency just below the ion cyclotron frequency. The scale size is 800 km and the
group velocity is 1600 km/sec. It corresponds to the scale size and velocity of 27 km and 53 km/sec at the ionosphere.

Nearly simultaneous measurement by the DMSP-F9 satellite shows intense plasma flow with the duration of 1 sec. Thi
suggests that the intense electric field propagates toward the ionosphere and cause fast plasma drift.

1. Introduction
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2. CRRES measurements

19910 30 70 13:20-14:50 UTH CRRESO OO 6.2 REI22MLT OO OO dipolarizatond D 0000000000
000000000000 0OO0O0O0OOi1somvimbO000000 60000000000O0O0OO

400000000MHDOODDOOOOOOODOOOOOOOD 1-20040mV/imO000O0OOCOCOOOOOOO
00000000000 dipolarizationd O 0 O O O OO minimum variancé] O O O O O Poynting flux 1.75 mW/m™2] O
Oo00O0O00O0ODOODOOO0O450km/sS00 00000000000 OOOO0OOOO0OOOOOOOOOOODODOODOO
0000000 fluxO pileupl 00000000000 OOOO0O0O

400 0000000000000 O0O000O0O0O0O 1200 100mviMO0O00000000O0O0O0O0QOQCOOOOLOO
00oo000o0o0o00oU0OoO0O00oO0ooO0O0OO0O0OOOO00DOO0O0OO0ODO0OODOOOO WBOOOO
OO0 ionwhister0 0000000 1,000km/8 00 800kmO OO0 OD0OOO0DOOO0ODDOOODODOOODOOOOO
000000000000 27kmI0O0 S3km/sD00000000D000OOOO0ODODOQDOO discreteaurora 000
O000000000O0000000000 Poyntingfluxd 0.1 mwm20 00000000000 12mw/m20000
discreteauror@ D 0000000000 OOOOOO0OOO0OOOOOOOOOOOOODOOOOOOOOOOOOOOO
gooooooOoOOOOODOOOOOOOOOOOOOOO0O0O00O0

3. DMSP measurements
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