EPSC Abstracts

Vol. 6, EPSC-DPS2011-1800, 2011
EPSC-DPS Joint Meeting 2011

(© Author(s) 2011

Numerical Simulation of Flapping Oscillations in the
Magnetotail of the Earth

M. Zellinger (1,2), U.V. Mostl (1), D. Korovinskiy (1), N.V. Erkaev (3,4) and H.K. Biernat (1,2)

(1) Space Research Institute, Austrian Academy of Sciences, 8042 Graz, Austria, (michael.zellinger @oeaw.ac.at)
(2) University of Graz, 8010 Graz, Austria

(3) Siberian Federal University, 660041 Krasnoyarsk, Russia

(4) Institute of Computational Modelling SB RAS, 660036 Krasnoyarsk, Russia

Abstract

Many spacecraft measurements (e.g. Cluster) have
been detecting flapping oscillations in the magnetotail
current sheet of the Earth. They observed wave like
structures propagating from the center to the flanks
perpendicular to the magnetic field lines. One possi-
ble explanation for the flapping oscillations has been
suggested by Erkaev et al. (2009). They found that the
gradients of the x- and z-components of the magnetic
field may cause an instability, which is called “dou-
ble gradient instability”. Simplified analytical stud-
ies showed this approach to be in good agreement
with observations (comparable plasma velocity and
frequency).

Here we present a numerical study of the “double gra-
dient instability” in two dimensions using ideal mag-
netohydrodynamic simulations. The problem is solved
with the TVD Lax-Friedrichs algorithm. We investi-
gate the kink-mode of the instability and compare the
analytical estimations with the numerical results.



