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Comet 67P: Thermal Maps and Local Properties as Derived from
Rosetta/VIRTIS data

Federico Tosi (1), Maria Teresa Capria (1), Fabrizio Capaccioni (1), Gianrico Filacchione (1), Stéphane Erard (2),
Cédric Leyrat (2), Dominique Bockelée-Morvan (2), Maria Cristina De Sanctis (1), Andrea Raponi (1), Mauro
Ciarniello (1), Bernard Schmitt (3), Gabriele Arnold (4), Stefano Mottola (4), Sergio Fonti (5), Ernesto Palomba
(1), Andrea Longobardo (1), Priscilla Cerroni (1), Giuseppe Piccioni (1), Pierre Drossart (2), and Ekkehard
Kuehrt (4)

(1) INAF-IAPS, Rome, Italy (federico.tosi@iaps.inaf.it), (2) LESIA, Observatoire de Paris/CNRS/UPMC/Université
Paris-Diderot, Meudon, France, (3) IPAG UGA/CNRS, Grenoble, France, (4) Institute of Planetary Research, German
Aerospace Center (DLR), Berlin, Germany, (5) Dipartimento di Matematica e Fisica “Ennio De Giorgi”, Universita del
Salento, Italy

Comet 67P is shown to be everywhere rich in organic materials with little to no water ice visible on the surface.
In the range of heliocentric distances from 3.59 to 2.74 AU, daytime observed surface temperatures retrieved
from VIRTIS data are overall comprised in the range between 180 and 220 K, which is incompatible with large
exposures of water ice and is consistent with a low-albedo, organics-rich surface. The accuracy of temperature
retrieval is as good as a few K in regions of the comet unaffected by shadowing or limb proximity. Maximum
temperature values as high as 230 K have been recorded in very few places. The highest values of surface
temperature in the early Mapping phase were obtained in August 2014, during observations at small phase angles
implying that the observed surface has a large predominance of small incidence angles, and local solar times
(LST) centered around the maximum daily insolation. In all cases, direct correlation with topographic features is
observed, i.e. largest temperature values are generally associated with the smallest values of illumination angles.
So far, there is no evidence of thermal anomalies, i.e. places of the surface that are intrinsically warmer or cooler
than surrounding terrains observed at the same local solar time and under similar solar illumination.

For a given LST, the maximum temperature mainly depends on the solar incidence angle and on surface properties
such as thermal inertia and albedo. Since VIRTIS is able to observe the same point of the surface on various
occasions under different conditions of solar illumination and LST, it is possible to reconstruct the temperature
of that point at different times of the comet’s day, thus building diurnal profiles of temperature that are useful to
constrain thermal inertia.

The availability of spatially-resolved, accurate temperature observations, significantly spaced out in local solar
time, provides clues to the physical structure local features, which complements the compositional investigation
based on imaging spectroscopy data collected at shorter wavelengths.

In the VIRTIS thermal images, a note of great interest is provided by the ‘neck’ of the comet close to the ‘body’,
where, because of the concave shape, the ‘head’ casts prominent shadows on some areas when they experience
maximum daily insolation. This is a place potentially subjected to considerable thermal stresses. We evaluate both
the spatial thermal gradients and the temporal thermal gradients, providing implications for the surface structure.
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