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Cluster observations of particle flux enhancement in the polar cap

# Issey Suzuki[1]; Masaki Fujimoto[2]; Yoshifumi Saito[3]; Hiroshi Hasegawa[4]; Yukinaga Miyashita[4]; Elizabeth A.
Lucek[5]; Henri Reme[6]; Christopher J. Owen[7]
[1] Department of Earth and Planetary Science, The University of Tokyo

- [2] ISAS, JAXA:; [3] ISAS; [4] ISAS/JAXA:; [5] Imperial Coll.; [6] CESR; [7] MSSL, Univ. Coll. London

theta aurora is the aurora often observed in the polar cap. Although a number of researches have been performed on t
theta aurora, there exist no simultaneous multipoint observations of source electrons of the theta aurora in the low-altitud
magnetosphere (at geocentric distances of 4-5Re). Therefore, we have searched for particles that could cause theta aurora fr
data obtained by the formation-flying Cluster spacecraft, and investigated the spatial structure and temporal development of tt
particles.

Cluster consists of four satellites having identical instruments. Its observations allow us to study spatial and temporal variation
in the earth magnetosphere, because the four satellites form a tetrahedral configuration with the separation distance varying frc
100 km to 10000 km. The four spacecraft are placed in highly eccentric polar orbits with perigee of 4 Re, and thus latitudinally
sample the low-altitude part of the magnetosphere, including the polar cap and the ring current region.

In the present study, we focus on passes for which the satellites have a perigee on the night side, such as a case on Febru
21, 2003. From these passes, we have discovered events in which electron and ion fluxes at energies of 100 to 1000 eV incres
abruptly in the polar cap which is located at magnetic latitudes of more than 70 and is usually vacant of plasmas. It is inferrec
that this particle flux enhancement is related to the theta aurora, because the particle energies are high enough to generate
aurora.

We pay attention to the following items:

(1) Understanding of the spatial structure and temporal development of the polar cap particles, using data obtained by CIS ar
PEACE on all four Cluster satellites.

(2) Comparison between our events and the models for the theta aurora, based on the observations of the interplanete
magnetic field (especially By and Bz) by the ACE and WIND satellites.

(3) The relationship between the polar cap particles and an aurora form seen in the images obtained by the IMAGE satellite.

Based on these analyses, we discuss the relation between the particle fluxes seen by Cluster and the theta aurora.
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