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Introduction: Regolithic surfaces on small bodies 

(asteroids, cometary nuclei, KBOs) and cometary co-
mae are both low-density dusty media. In-situ missions 
have revealed a huge variety in their properties, corre-
sponding to a huge variety in structure, composition 
and evolution of small bodies. Such unique observa-
tions may be complemented by remote observations of 
the polarization of the sunlight scattered by such me-
dia, which tentatively provides clues to some of their 
properties. The linear polarization actually varies with 
the phase angle and wavelength of the observations 
and with the properties of the scattering medium, al-
lowing different classes of objects to be defined with 
respect to their dust properties, e.g. [1], [2]. Polarime-
try actually allows us to estimate bulk dust properties 
of asteroids and comets and to prepare future missions 
to small bodies of special interest. 

Approaching Dust Properties from Polarimetric 
Observations: Polarimetric phase curves present a 
shallow negative branch for small phase angles and, 
after an inversion region (in a 18°-30° range for aster-
oidal regoliths and about 20° for cometary comae), a 
wide positive branch. The polarization at a given phase 
angle depends fairly linearly upon the wavelength. 
Various examples are found in [3-8]. 

Relations linking the phase angle at inversion or 
the minimum in polarization to the geometric albedo 
have been derived from laboratory measurements or 
from thermal radiometry, at least for surfaces of mod-
erately bright asteroids [9]. The value of the albedo 
provides indications about the surface composition, its 
size distribution and its porosity.  

Interpretation of polarization properties in terms of 
physical properties (geometric albedo, size distribu-
tion, porosity) stems from simulations with particles, 
the properties of which somehow agree with our pre-
sent understanding of the corresponding scattering 
medium. Significant results have been obtained with 
series of particles chosen for experimental simulations 
in the laboratory and/or under reduced gravity condi-
tions (during airplanes and rocket parabolic flights, and 
hopefully later on-board the ISS), as well as with series 

of virtual (compact and fluffy) irregular particles built 
for numerical simulations (see e.g. [10-11]). 

Future Space Missions to NEOs: Some of the 
darkest asteroids (C-, D- and P-types) are considered 
amongst the most primitive bodies in the solar system; 
some of them could even be extinct cometary nuclei. 
Near-Earth objects (NEOs) being numerous (about 
8500 of them already discovered) and corresponding to 
highly accessible targets, sample return missions to 
primitive asteroids have been considered by all the 
major space agencies, such as NASA with OSIRIS-
REx, JAXA with Hayabusa II, ESA with MarcoPolo-R 
(see e.g. [12]). However, information about the taxo-
nomic classification of many NEOs  is still missing. 

Remote polarimetric observations of NEOs can be 
obtained on a large range of phase angles, within not 
too long a time frame. They may provide an accurate 
classification, thus pointing out primitive objects of 
scientific interest. Systematic polarimetric observations 
with large telescopes, for which statistical estimations 
of the requirements will be presented, should allow us 
to efficiently search for multiple or back-up appropri-
ate targets, for future space missions to primitive near-
Earth asteroids. 
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