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GIADA on-board Rosetta: comet 67P/C-G dust coma characterization
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GIADA consists of three subsystems: 1) the Grain Detection System (GDS) to detect dust grains as they
pass through a laser curtain, 2) the Impact Sensor (IS) to measure grain momentum derived from the impact
on a plate connected to five piezoelectric sensors, and 3) the MicroBalances System (MBS); five quartz crystal
microbalances in roughly orthogonal directions providing the cumulative dust flux of grains smaller than 10
microns. GDS provides data on grain speed and its optical cross section. The IS grain momentum measurement,
when combined with the GDS detection time, provides a direct measurement of grain speed and mass. These
combined measurements characterize single grain dust dynamics in the coma of 67P/CG. No prior in situ dust
dynamical measurements at these close distances from the nucleus and starting from such high heliocentric
distances are available up to date. We present here the results obtained by GIADA, which began operating in
continuous mode on 18 July 2014 when the comet was at a heliocentric distance of 3.7 AU. The first grain
detection occurred when the spacecraft was 814 km from the nucleus on 1 August 2014. From August the 1st up to
December the 11th, GIADA detected more than 800 grains, for which the 3D spatial distribution was determined.
About 700 out of 800 are GDS only detections: “dust clouds”, i.e. slow dust grains (≈ 0.5 m/s) crossing the
laser curtain very close in time (e.g. 129 grains in 11 s), probably fluffy grains. IS only detections are about 70,
i.e. ≈ 1/10 of the GDS only. This ratio is quite different from what we got for the early detections (August –
September) when the ration was ≈ 3, suggesting the presence of different types of particle (bigger, brighter, less
dense).The combined GDS+IS detections, i.e. measured by both the GDS and IS detectors, are about 70 and
allowed us to extract the complete set of dust grain parameters, i.e. mass, speed, and geometrical cross-section.
These detections allowed us to constraint the grain density. The GIADA detections type was studied as a function
of the observational geometrical configuration.
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