
Geophysical Research Abstracts, Vol. 9, 05346, 2007
SRef-ID: 1607-7962/gra/EGU2007-A-05346
© European Geosciences Union 2007

Estimate of the orientation and current density in the
plasma sheet: Application of the energetic ion sounding
technique
K. Keika (1), R. Nakamura (1), W. Baumjohann (1), A. Runov (1), T. Takada (1), B.
Klecker (2), H. Rème (3), J. Dandouras (3), E. Lucek (4)
(1) Space Research Institute, Austrian Academy of Sciences, Graz, Austria, (2) Max Planck
Institute for Extraterrestrial Physics, Garching, Germany, (3) Centre d’Etude Spatiale des
Rayonnements/Centre National de la Recherche Scientifique, Toulouse, France, (4) Imperial
College, London, UK.

Energetic ion observations have been used to sound the boundaries with density gradi-
ents such as the magnetopause. The present study applies the energetic ion sounding
technique to the plasma sheet boundary, which can be sounded by ion observations
in the low-density regions above or below the plasma sheet. We estimate the normal
direction of the boundary and the distance from the spacecraft to the boundary. Suc-
cessive estimates of the distance allow us to calculate velocity of the boundary motion.
Utilizing multi-spacecraft observations of Cluster, we attempt to estimate the current
density in the plasma sheet.

The method can provide the current density perpendicular to the magnetic field in the
plasma sheet, under the following conditions; (1) One of the spacecraft (#A) makes
successive observations of non-gyrotropic ion distribution in the plane perpendicular
to the magnetic field, (2) the X-component of the magnetic field is dominant at the
position of spacecraft #A, and (3) another spacecraft (#B) close to spacecraft #A is
inside the plasma sheet. We estimate the velocity of the plasma sheet from spacecraft
#A and the change in the magnetic field X-component from spacecraft #B. Assuming
the same velocity of the plasma sheet at both spacecraft positions, we can estimate
the current density in the plasma sheet with the use of the Ampere’s law (i.e., j∼
(dBx/dz)/µ0).

The CIS instruments onboard Cluster 1 and 4 observed non-gyrotropic distributions



of 13 keV proton at XGSM = -19.5 RE on 29August 2001. The estimated normal
direction is consistent with that derived from the minimum variance analysis (shown
in Runov et al., 2003, GRL). The current density is estimated to change from a few to
10 nA/m2.

The present study also examines the 25 September 2002 event in which non-gyrotropic
distributions are observed successively for more than 30 min. We discuss motion of
the plasma sheet and current structures in the plasma sheet.


