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Editorial

This special ssue of PSS is devoted to the presentation of
results from observations of Titan obtained by the Visible and
Infrared Mapping Spoctrometer (VIMS) of the Casini
Huygens mission, during the first fiy-hbys of the Cassini orbiter.

The CassiniVIMS instrument iz a spoctro-imaging
device (R.H. Brown et al., 2004, Space Sci. Rev.) covering
the spectral range of 033551pm {352 spectroscopic
channels) with a spatial resolition ranging from 0.17 mrad
in the visible to 025mrad in the infrared.

Titan & a very unique planctary satellite, the only one to
posscss A thick atmosphere. This atmosphere is mainly
eomposed of molecular nitrogen, some percents of methane
and various minor componenis. It has been suggested
that Titan's surface & covered hy large areaz of liquid
hydrocarbons or even by a global ocean. The complex
chemistry induced in Titan's atmosphers by solar radiation
and incoming charged partickes results in the formation of
a dense haze of complex molecules and organic compounds
precipitating and probably accumulating onto the surface.

This planet-like moon, similar in size to Mercury and
not much smaller than Mars, with a demse and thick
atmosphere dominated by N,, exhibiting organics and a
complex chemistry presents some similarties with the
Earth, justifying the strong interest of the scientific
community in detailed observations of Titan.

The atmosphere of Titan strongly affects the visibility of
its surface due tothe light scattering by haze particles and
gaseous absorption by methane. The scattering effect is
slowly decreasing with increasing wavelength. Atmosphenc
transpamency windows exist in the near-infrared between
the main methane abzorption bands near 0.94, 107, 1.28,
L6, 2.0, 29 pm, but the solar incoming flux & rapidly
decreasing with increasing wavelength. A tradeoff around
2ym is a good choice, when feasible.

Spatial resolving capahilitics must also be consdered.
Obwviowsly the best spatial resolution is achievable only
from a dedicated space-probe. Prior to the Cassini—
Huygens mizsion, Voyager images were the only one
ohtained during a close space-probe flyby. Unfortunately,
the Voyager's camems operated in the visible spectral range
and, as a consequence, Titan's surface could not be seen.

From Earth distance, the apparent diameter of Titan is less
than 1 arc-sec, comparahle to the seeing limit ina very good
observing site at ground. Thus recording spatially resohed
images of Titans surface mplied the we of the Hubble Space
Telescope with associations of convenient near-infrared filiers,
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as available on the Wide-Ficld Planctary-Camera. An
altemative solition was the wse, on large ground-hased
telescopes, of Adaptive Optics techmiques, just bacoming fully
operational and efficient at that time.

The first spatially resolved images of the surface were
published 10 years ago, for HST observations {P.H. Smith
ct al., 19%, lcams 119, 336) and for Adaptive Optics
images (M. Combes et al 1997, lcarus, 129, 483).

These first results wene followad by an impaortant set of
articles. It may be quoted here the first publshed among
these papers: 5.0, Gibbard et al., 1999, lcarus, 139, 189;
R. Meicr et al., 200, learus, 143, 463; Coustents et al.,
2001, karus, 134, 510; H.G. Roe et al., 2002, Icarus, 157,
254: M.E. Brown et al_, 2002, Nature, 420, 795,

In spite of these positive results, it remains that,
obwviowsly, the ohservations expected to be made by the
instuments onboard the Cassini orbiter, and specifically
concerning the surface by VIMS, would be much better
than any Titan's image obtained from a ground-based or
Earth-orhiting telescope. Moreover, the Huygens probe
should provide some ground-truth to the analysis of VIMS
data, reinforcing the deduced conclusions

Since the Satum orhit injection on June 30, 24, VIMS
produced an impressive amount of suocessful observations.
The anticles presented in this PSS Special Izsne by B.J. Buratti
et al, 5 Rodrgoer et al, T.B. McCord et al, and RM.
Melson et al discuss VIMS results from the early Titan fiybys.
They are mainly related to surface propertics deduced from
significantly different methods of data reduction and analysis.
It is of major interest to compare the conclusions deduced
from auch independent approaches. The paper by Rodrigues
et al iz foosed on the Huygens landing site and inchided
comparizons with DISE Huygens msults. The last paper by
Baines et al. is mainly devoted to the discovery by VIMS of
0y in the atmosphere of Titan on the night side and to its
geological implications.
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VIRTIS

VIRTIS : une aventure qui a mené le LESIA de la Terre

aux cometes, en passant par Mars, Vénus et les
astéroides

Montage de la collaboration : des 1994, a
I'Observatoire de Paris. Axe Paris-Rome-Berlin-Oxford

ROSETTA ORBITER

VISIBLE and INFRARED THERMAL
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Rosetta

Comet 67P outbursts and quiescent coma at 1.3 au from
the Sun: dust properties from Rosetta/VIRTIS-H
observations
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We present 2-5 pm spectroscopic observations of the dust coma of 67P/Churyumov-
Gerasimenko obtained with the VIRTIS-H instrument onboard Rosetta during two outbursts
that occurred on 2015, 13 September 13.6 h ut and 14 September 18.6 h ut at 1.3 au from
the Sun. Scattering and thermal properties measured before the outburst are in the mean of
values measured for moderately active comets. The colour temperature excess (or superheat
factor) can be attributed to submicrometre-sized particles composed of absorbing material or
to porous fractal-like aggregates such as those collected by the Rosetta in situ dust
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Virtis : an imaging spectrometer for the
rosetta mission ()
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