
Conference abstract Asteroids, Comets, Meteors Helsinki, 2014

Numerical simulations for the radiation emitted from the dust and molecules in
the inner coma of comet 67P/Churyumov-Gerasimenko

M. Błęcka1, F. Capaccioni2, U. Fink3, G. Rinaldi2, and G. Tozzi4
1Space Research Center PAS, Bartycka 18a, 00-716 Warsaw, Poland

2IAPS-INAF, via del Fosso del Cavaliere, 100, 00133, Roma, Italy
3Lunar and Planetary Laboratory, University of Arizona, Tucson, AZ 85721, United States

4INAF, Osservatorio Astrofisico di Arcetri, Largo E. Fermi 5, I-50, 125 Firenze, Italy

The work we present deals with the spectrometric measurements of the VIRTIS instrument part of the
payload of the Rosetta mission to the comet 67P/Churyumov-Gerasimenko (C-G). The interpretation of
the measurements require modeling the radiance from the nucleus and from the dusty/gaseous environment
of the comet. The dust is an important constituent of comets, and is always present on the surface of the
nucleus and in the coma. The cometary spectra are strongly affected by the processes taking place in the
coma and by the structure, composition, and spatial distribution of cometary materials. The particles of the
dust, illuminated by sunlight, scatter, absorb, and emit radiation. The radiation is transmitted through the
coma region before being collected by instruments such as the VIRTIS/Rosetta spectrometer. First of all,
the results of modeling the thermal radiance from dust and molecules in coma are presented. This radiation
forms an especially important part of the signal in the 2.5–6.0-µm spectral range. The emission processes
depend on the thermal state of the nucleus and dust composition (i.e., optical parameters of dust/ices),
density distribution, shape, and size of dust grains around the nucleus. The number density distribution of
the dust grains around the coma and their size distribution are drawn from the recent theoretical simulations
and Inner Coma Environment Simulation tools (ICES). For our analysis, the equation of radiative transfer
through the assembly of dust grains and various gases is solved. The applied codes are similar to the models
used some time before for the analysis of the signals from the dust torus around Mars, Martian atmosphere,
and comet 46P/Wirtanen. The modeled levels of the thermal radiances were compared with the total
radiance calculated for the same geometry. But the main purpose of the paper is the detailed discussion of
the influence of the state of the comet and the parameters of dust on the thermally emitted signal to be
measured by the VIRTIS spectrometer.
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