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Reimei observational results on the fine-scale correlations among auroral emissions an
distribution/dynamics of auroral particles

# Masafumi Hirahara[1]; Takeshi Sakanoi[2]; Kazushi Asamura[3]; Yasuyuki Obuchi[4]; Tomohiro Ino[5]; Atsushi
Yamazaki[6]; Kanako Seki[7]; Yusuke Ebihara[8]; Michelle F. Thomsen[9]
[1] Department of Physics, Rikkyo University; [2] PPARC, Grad. School of Sci., Tohoku Univ.; [3] ISAS/JAXA; [4] Planet
Plasma Atmos, Tohoku Univ; [5] PPARC, Grad. School of Sci., Tohoku Univ.; [6] PPARC, Tohoku Univ.; [7] STEL, Nagoya
Univ.; [8] NIPR; [9] LANL (USA)

After the perfect launch from Baikonur Cosmodrome in Kazakhstan on August 23, 2005, the Reimei satellite has successfully
been observing the fine-scale properties on auroral emissions and particles in the nightside sector through the initial operation
the science instruments.

The attitude of Reimei is three-axially stabilized and sun-oriented. The scientific target of Reimei is the exploration of fine
structure and variations of aurora phenomena on a sun-synchronous orbit in the meridian of 0030-1230 LT at about 630-kn
altitude. For achieving the scientific purpose, Reimei carries some few but optimized instruments: three-channel monochromati
auroral imaging CCD camera (MAC), top-hat-type auroral electron and ion energy spectrum analyzers (ESA/ISA), and three set
of Langmuir-type anodes as plasma current monitors (CRM).

In this talk, we focus on the results based on the remarkable observation mode of Reimei, named Mode-S, in which the precis
control of the satellite attitude realizes the full pitch angle measurements of 10 eV -12 keV auroral particles with a time resolution
of 40 msec at the same time as the auroral imaging for 428, 558, and 670-nm wavelengths over a 7Cxg@ kvith a spatial
resolution of 1.1 km and a exposure cycle of 120 msec.

Two observational results are presented from the Mode-S data on April 24, 2006 and December 28, 2005 for the discussion ¢
the fine-scale correlations among the auroral emissions and the distribution and dynamics of auroral particles. These cases we
during a substorm recovery phase and an active substorm period, respectively.

The LANL geosynchronous satellites actually observed rapid enhancements and then gradual decreases of electron energy ¢
flux in the nightside sector several tens of minutes before the event on April 24, 2006. These geomagnetic activities are clear!
seen also in the AE index although the Dst indices did not show geomagnetic storm signature. It should be noticed that thi
pulsating auroras were observed in the equatorward region before a clear inverted-V electron signature.

The observation on December 28, 2006 indicates that there were four separate and different-type auroras, which makes tf
case very unique in a number of the simultaneous observations by Reimei.

The followings are bulletized statements summarizing of the observational results shown in this talk:

1. The simultaneous observations of auroral emissions and particles show the fine correlation between them in terms of inter
sities of auroral emission and downward energy fluxes of auroral electron.

2. The field-aligned precipitating electron components are comparable to or more intense than the perpendicular componen
in the active and/or sharp auroral arcs.

3. The perpendicular electron components are dominant in the less active, hazy, and/or steady auroral bands.

4. The pitch angle distributions of the auroral electrons often have two dominant components, namely in the sharply precipi-
tating and the widely perpendicular directions.

5. In some cases, the auroral images indicate that faint thin auroral arcs correspond to the energy-dispersed precipitating ele
trons in the sharply field-aligned direction, which may be accelerated by Alfven wave.
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