
Geophysical Research Abstracts, Vol. 8, 06168, 2006
SRef-ID: 1607-7962/gra/EGU06-A-06168
© European Geosciences Union 2006

On Kelvin-Helmholtz instability around unmagnetized
planets including a finite boundary layer
U.V. Amerstorfer (1,2), N.V. Erkaev (3), D. Langmayr (1), and H.K. Biernat (1,2)
(1) Space Research Institute, Austrian Academy of Sciences, Schmiedlstr. 6, 8042 Graz,
Austria, (2) Institute of Physics, University of Graz, Universitaetsplatz 5, 8010 Graz, Austria,
(3) Institute of Computational Modelling, Russian Academy of Sciences, 660036
Krasnoyarsk-36, Russia (ute.amerstorfer@oeaw.ac.at / Phone: +43-316-4120-634)

The Kelvin-Helmholtz instability is studied by solving the ideal MHD equations for
a compressible plasma. We include a finite boundary layer between the two plasmas,
across which the velocity and the density change. We present growth rates for the
transverse case, i.e. the interplanetary magnetic field is perpendicular to the flow ve-
locity. The magnetosonic Mach number M, which characterizes compressibility, is an
important quantity affecting the growth of the instability, when we include only a ve-
locity profile. Assuming a change of both, the velocity and the density across the finite
boundary layer, the results show that the growth rate is very sensitive to the ratio of the
density of the upper layer to the density of the lower plasma layer. Including a density
profile is very important for the application of the Kelvin-Helmholtz instability to the
solar wind interaction with unmagnetized planets, such as Mars and Venus, where the
plasma density increases from the magnetosheath to the ionosphere.


