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Properties of large-amplitude electric fields during substorms obtained by THEMIS
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Large-amplitude electric fields exceeding 100 mV/m have been observed around the near-Earth plasma sheet. These elect
fields may play important roles in energy transport and particle acceleration in the magnetosphere [Wygant et al., 2000, 2002
Because these electric fields seem to be related to fast plasma flows with a size of a few Re [Nakamura et al., 2001], it is importal
to observe both electromagnetic fields and particles simultaneously with a high time resolution which is comparable to the dura
tion of such events ("0.1 sec, at multiple locations within several Re). The THEMIS consist of five probes and have the ability for
such observations. We show the several event studies of large-amplitude electric fields associated with spatial structures duril
substorms obtained by THEMIS.

One of these events was observed at 1:30 UT on 7 February 2008 by three spacecraft within the distance of 2 Re, TH-E [(Xsn
Ysm)=(-7.5, +3.8)Re], TH-A [(Xsm, Ysm)=(-7.2, +3.5)Re],and TH-D [(Xsm, Ysm)=(-9.2, +3.2)Re]. At those spacecraft, elec-
tric field spikes were observed in turn with the amplitudes greater than 100 mV/m. These electric field spikes were associate
with magnetic dipolarizations and earthward high-speed plasma flows. The calculated Poynting flux directed toward the iono
sphere along the magnetic fields was 0.2-0.5 m%iwhich might be sufficient to illuminate auroral emissions.

In order to estimate the shape of this spatial structure, we performed a minimum variance analysis, which determined th
normal direction of the structure from magnetic fields. This analysis will reveal the shape of the structure that depends on MLT
and magnetic field lines. In addition, by comparing the intensity of the electric fields and electron density derived from the space:
craft potential for all probes, it revealed that the electric fields were related to the depletion of the electron density. However,
this relationship was quite different at each probe. This property was microscopic structure, not the large-scale structure. W
will further discuss these results and summarize the characteristics of the large-amplitude electric fields with the large-scale ar
microscopic structures.
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