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We present data and findings from the laboratory investigation of dust impacts detected by antennas on space-
craft, with particular relevance to the RPWS (Radio Plasma Wave Science ) instrument on Cassini. The aim of the
laboratory simulation measurement is to clarify the physical processes of signal generation, and to investigate in-
strumental effects that affect the signals. A 20:1 reduced size model of the Cassini spacecraft has been constructed,
including the three antennas of the RPWS instrument, which can be configured either in a dipole or a monopole
mode. Small tungsten plates are attached to the antennae and the spacecraft body, and used as impact targets to
provide high impact charge yields. The model spacecraft is bombarded with submicron-sized iron grains from the
5–25 km velocity range using the dust accelerator facility operated at the University of Colorado. The experimental
results support the recent suggestion that most dust detection events recorded in the dipole mode are due to antenna
hits, as opposed to impacts on the spacecraft body. On the other hand, impacts onto the High Gain Antenna gen-
erate signals on the monopole antenna only. Further analysis of the data shows that the recollection of the impact
charge (by the spacecraft and/or the antenna), the induced charging, and thermionic emission of electrons are the
main processes responsible for charge generation. The amplitudes and the polarities of the detected signals depend
both on the impact location (antenna vs. spacecraft) and the polarity of the spacecraft potential.


