EPSC Abstracts

Vol. 5, EPSC2010-443, 2010

European Planetary Science Congress 2010
(© Author(s) 2010

Titan’s trace gaseous stratospheric composition from
Cassini/CIRS observations up to end of 2009

G. Bampasidis (1,2), A. Coustenis (2), R. Achterberg (3,4), P. Lavvas (5), S. Vinatier (2,4), C. Nixon (3,4), D. Jennings (4),
R. Carlson (4,6), F. M. Flasar (4), X. Moussas (1), P. Preka-Papadema (1)

(1) National & Kapodistrian Univ. of Athens, Faculty of Physics, Athens, Greece (gbabasid@phys.uoa.gr / Fax:
+3314507726), (2) LESIA, Observatoire de Paris, 92195 Meudon Cedex, France, (3) Department of Astronomy, Univ. of
Maryland, USA, (4) NASA/Goddard Flight Center, USA, (5) LPL, Univ. of Arizona, Tucson, AZ, USA, (6) The Catholic

Univ. of America, NASA/GSFC, Greenbelt, MD 20771, USA

Abstract

Titan, Saturn’s largest moon, is probably the most
intriguing object in our Solar system. It hosts a dense
nitrogen atmosphere, rich in organic constituents as
methane, other trace hydrocarbon gases, nitriles and
some oxygen compounds [4,5]. Due to such a
plentiful organic environment, Titan resembles the
perfect planetary-size laboratory for interdisciplinary
research.

Since July 2004, the findings of the Cassini/Huygens
mission have significantly improved our knowledge
of the Titan’s environment by returning to Earth a
wealth of data. The study of Titan’s organic
molecule envelope by the Cassini-Huygens
instrumentation equips scientists with the proper
tools to understand the dynamics of its atmosphere,
its evolution and origin and, moreover, to examine
its astrobiological potential [13].

In this work, we analyze the data retrieved from the
CIRS instrument aboard the Cassini spacecraft at
both medium (2.5 cm®) and high (0.5 cm™)
resolutions [5]. In particular, we average the spectra
obtained from the beginning of the Cassini’s tour
until late 2009, when the T62 flyby occurred. Then,
we compare CIRS stratospheric observations to the
spectra derived from our radiative transfer iterate
model. Working with both nadir and limb CIRS
data, our purpose is to improve on the values for the
temperature profiles [1] and the mixing ratios of the
trace  constituents” inventory of  satellite’s
stratosphere in respect to previous studies [e.g.
4,5,7,8,9]. Moreover, we will try to connect CIRS
results with the INMS [16] ones by producing
vertical  distributions  through a  radiative
photochemical model [10,11] for numerous trace
molecules, beginning with benzene [2,3]. The
significance of benzene turns up after its detection in
the Titan throughout the stratosphere [4,5,6,7], by in

situ measurements of the Huygens probe [12] and in
the upper atmosphere [15]. Furthermore, the
aromatic structure of benzene could produce
polycyclic aromatic hydrocarbons (PAHS) one of the
most interesting product of the photochemical chain.
Finally, we also compare these results with other
inferences from Cassini-Huygens data and previous
space missions.
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