
Geophysical Research Abstracts, Vol. 7, 03976, 2005
SRef-ID: 1607-7962/gra/EGU05-A-03976
© European Geosciences Union 2005

Plasma turbulence near heliospheric shocks: generation
processes and interplay with suprathermal ions
R. Kallenbach (1), K. Bamert (2) and V. Izmodenov (3)
(1) International Space Science Institute, Hallerstrasse 6, CH-3012 Bern
(kallenbach@issi.unibe.ch), (2) Institut für Experimentelle und Angewandte Physik,
University of Kiel, Leibnizstrasse 19, D-24098 Kiel (bamert@physik.uni-kiel.de), (3) Institute
for Problems in Mechanics, Moscow State University, Prospect Vernadskogo 101-1, Moscow
117526, Russia (izmod@ipmnet.ru)

The formation of a shock wave requires dissipation of the upstream bulk energy into
the downstream medium. At a collisionless interplanetary shock the upstream bulk
energy is presumably dissipated into turbulent waves which in turn heat the down-
stream plasma. We summarize observations on the processes of turbulent wave gen-
eration near the shocks driven by interplanetary coronal mass ejections, in particular
those of the Bastille Day event in July 2000 and of the 4-6 November 2003 events.
The processes of turbulent wave generation include: 1) Alfvén wave amplification
in the upstream solar wind plasma by energetic ions, 2) further amplification of the
Alfvén waves in course of their passage through the shock layer, and 3) generation of
compressional fluctuations near the shock layer. These processes are accompanied by
non-linear cascading and wave mixing. The observed signatures in the spatial evolu-
tion of energetic H, He, CNO, and Fe ion spectra and their relation to the turbulent
wave spectra are discussed in the context of models on first-order and second-order
Fermi acceleration. We apply the knowledge gained from the studies on interplanetary
shocks to the situation of the region near the solar wind termination shock, where the
Anomalous Component of Cosmic Rays is accelerated.


