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Multi-spacecraft observations of linear and nonlinear processes in the foreshock region
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The foreshock region (upstream of the Earth’s bow shock) exhibits various kinds of low-frequency fluctuations and provides a
unique opportunity for studying linear and nonlinear processes in space plasma. We introduce data analysis methods develop
particularly for multi-spacecraft missions like CLUSTER and present experimentally determined dispersion relations and wave
number spectra for 32 events of the foreshock observations. The results primarily confirm the scenario derived from earlie
spacecraft observations that most of foreshock waves propagate intrinsically (in the plasma rest frame) away from the shoc
along with the backstreaming ions. On the other hand we find that some events exhibit a number of waves propagating towar
the shock. The origin of the waves in the &quot;toward&quot; direction may stem from the wave-wave interaction. Furthermore,
we aim to determine higher order moments and dispersion relations for the right- and left-hand polarized fluctuations to identify
linear and nonlinear processes in the foreshock more accurately.
