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studies. Implications for the Rosetta mission.
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1. Context
Polarimetric astronomical observations on dust clouds and regolithic surfaces require

laboratory simulations on samples to provide clues to properties of the scattering media.
Similarly, in-situ radar investigations of Solar System bodies require laboratory studies
to infer the physical properties of their interiors. Recent developments are illustrated by
analyses of comet 67P/Churyumov-Gerasimeko (C-G) remote observations and in-situ
studies from Rosetta mission.

2. Interpretation of polarimetric observations and local radar studies
The polarization of solar light scattered by dust clouds depends on dust properties. The

PROGRA2 suite of photo-polarimetric instruments (in the visible to near IR domains)
has been developed to document the properties of dust samples studied in micrograv-
ity conditions or on surfaces (e.g., Levasseur-Regourd et al. 2015). Satisfactory fits for
remote observations of C-G at its 2008-2009 passage were derived for mixtures of aggre-
gates and compact particles, with an absorbing component (Hadamcik et al. 2010). The
presence of large dust particles and of refractory organics in the pre-perihelion coma is
now established by Rosetta results (e.g., Schulz et al. 2015).

Radar absorption inside a planetary body depends on the length of the propagation
path and on its complex permittivity. Measurements of the permittivity of various porous
dust samples (of 45 to 65% porosity) have been developed to constrain the properties of
the subsurface and interior of C-G, as explored by MIRO on Rosetta and CONSERT on
Philae (Brouet et al. 2015). While CONSERT at 90 MHz has measured a real part of
the permittivity about 1.27 (Kofman et al. 2015), our measurements suggest this value
to correspond to a porosity of 80% for a dust/ice volumetric ratio of 0.3. For 1.27 ± 0.05,
the porosity could be about 80 to 85%, with a dust/ice ratio within 0.1 to 1.5, in fair
agreement with interpretations derived by Kofman et al. (2015) from an other approach.
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