
Geophysical Research Abstracts, Vol. 8, 06189, 2006
SRef-ID:
© European Geosciences Union 2006

Spontaneous generation of self-organized solitary
structures at the magnetopause,
R. Trines, 1 R. Bingham 1, M. Dunlop 1, A. Vaivads 2, J. Davies 1, J.T. Mendonca 3,
L.O. Silva 3, and P.K. Shukla 4
(1) Rutherford Appleton Laboratory, Chilton, Didcot, Oxon, United Kingdom, (2) Swedish
Institute for Space Physics, Uppsala, Sweden, (3) lnstituto Superior Tecnico, Lisbon, Portugal,
(4) Ruhr-Universität Bochum, Bochum, Germany

Recent observations by the Cluster satellites in the magnetopause demonstrate the ex-
istence of electrostatic solitary wave structures moving down the density gradient as-
sociated with the magnetopause boundary. These structures coincide with much higher
frequency modes around the lower-hybrid drift frequency, and theory suggests that the
two are associated. In this paper we demonstrate that the low-frequency electrostatic
solitary structures, also known as zonal flows, are driven by the higher frequency drift
modes through the modulational instability. A numerical simulation of the modula-
tional instability of drift waves, adapted for the Cluster context, show very good quan-
titative agreement with the observation. The turbulence is shown to be responsible for
a transport barrier between the solar wind and magnetosphere.


