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Reimei observational results on the correlations among auroral emissions, auroral
electrons and their pitch angle distribution
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A V-shaped electrostatic potential is one of the mechanisms for accelerating of auroral particles. Frank and Ackerson(1971
found inverted-V structures in the energy-time diagram of low energy particles observed by Injun-5 satellite(Inverted-V electron
precipitation).

For the past auroral observations, the AKEBONO satellite has shown the large /medium scale of aurora and the chang
of the field-aligned electric current and electric field by using the magnetic/electric field data, particles data and auroral im-
ages obtained at altitudes of several thousands km. Because of the low spatial resolution(larger than “30km),it was difficul
to address the aurora’s fine structures less than 1 km. The FAST satellite demonstrated good correlation between Inverte
V electron precipitation and auroral arc on the basis of optical observations obtained by an aircraft flying conjugate to FAST
[ Stenbaek-Nielsen et al., 1998here was, however, no precedent for simultaneous observation of the auroral particles and
their emissions with scale size less than "2 km by one satellite.

Reimei satellite is capable of simultaneous observation for imaging the auror’s fine structure and detecting the particles by th
unprecedented high-precision three axis stabilization system. It was launched on August 23, 2005 into a Sun-synchronous orf
at altitudes of about 640 km, and mounts ESA/ISA (Electron/lon Energy Spectrum Analyzer) and MAC (Multi-spectral Aurora
Imaging Camera).

In this paper, for about 3-year data, we focused on two data.

Reimei observed a relatively static auroral band lasting “18 sec on January 6, 2007 11:26UT. The pass was from poleward 1
equatorward over Alaska(70 ILAT).It responded to one V-shaped electrostatic potential structure and the typical electron energ
was "5-10keV. Reimei observed the anisotropic auroral electrons pitch angle distribution. In the poleward edge of V-shapet
electrostatic potential structure for 3 sec, the perpendicular electron components to the local magnetic field were distinguishet
then, 5 seconds later, the field-aligned precipitating electron components became dominant.

And it also observed several energetic vortical auroras at high latitudes and aurora arcs at low latitudes on March 23, 200
07:48UT. The pass was also from poleward to equatorward over Canada(68 ILAT). The electron energy was 1710keV. At the
high latitudes the precipitating electron components became dominated, then, 3 seconds later perpendicular electron compone
were distinguished.

As seen above, in the Inverted-V regions, we found that the precipitating electrons and perpendicular electrons change con
plicatedly, that is, the anisotropic auroral electrons pitch angle distribution. The reason is probably that in one broad Inverted-V
region, there are a number of structures of accelerating electric field and auroral arcs which correspond to them.

In this paper for reporting Reimei observational results on the aurora’s fine structure, we will show a few simultaneous ob-
servations of auroral images and their particles, and show the correlations among auroral emissions, auroral electrons and th
pitch angle distribution.
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