Analysis of whistler-mode chorus using multipoint observations of the Cluster spacecraft
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Whistler-mode chorus emissions are investigated in their source region close to the geomagnetic equatorial plane at a radial distance of 4-5 Earth's radii.  We analyze high-resolution electric field waveforms from the Wideband Plasma Wave Instrument (WBD) and electromagnetic field measurements of the spectrum analyzers of the STAFF instrument on the four Cluster spacecraft. The analysis of the direction of the Poynting flux gives us an estimate of the central position of the source region and comparison of the data from different spacecraft shows its large-scale motion parallel to the magnetic field lines. Analysis of the electromagnetic planarity shows the global dimensions of the source region in that direction. We can thus determine when the spacecraft are inside the source region and investigate its structure. By computing the linear correlation coefficient of the chorus intensities across the six baselines, the transverse size of the chorus wave packets can be estimated. The high-resolution waveforms of chorus reveal a fine structure of subpackets with large amplitudes embedded in the interior of the wave packets.
