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Introduction: Titan’s southern middle atmosphere
has been showing several changes since fall season
started in 2009 and winter was approaching. In 2012 a
large cloud was observed by Cassini in both the visible
and infrared in the south pole at about 300 km [1], [2],
[3] and appeared to grow rapidly. Temperatures at the
south pole has become very low and condensation and
gas concentration at the South Pole increased [3], [4].
The South Polar cloud shape has evolved in time and
by the end of 2013 its thermal emission at 220 cm
showed a collar/ring shape, centered on the atmospher-
ic axis. Some gases as HC;N, C4H, and C¢Hg showed a
ring shape as well in their emissions [5], [6].

In this work we will show the results of gas abun-
dances retrievals in the South Pole - including some
complex molecules as benzene - and their latitudinal
variation changes as the cold season is evolving in
time.

To retrieve the gas abundances we analyzed several
Cassini Composite InfraRed Spectrometer (CIRS [7])
mid-infrared observations of the South Pole acquired
during 2013-2014 and averaged in bins of latitude and
emission angle, being the last one important to correct-
ly model the atmospheric path. The data coordinates
are converted in order to be centered on the atmospher-
ic pole, which is about 4 deg shifted from Titan’s south
pole [8] and they refers to an altitude of 1 mbar and not
to the surface. Temperature profiles are computed from
the same data and latitudes from CIRS Focal Plane 4
spectra of methane. We first measure stratospheric
temperatures from the same data and latitudes from the
v, band of methane centered around 1300 cm™. We
retrieve the temperature profiles applying a radiative
transfer forward model combined with a non-linear
optimal estimation inversion method [9]. We then re-
trieve the main gases abundances and track their varia-
tion with latitude using the same method.

Latitudinal changes of the main Titan’s gas - HC3N,
C,H,, C¢Hg, C,H,, C,H,, C;Hg and HCN - show differ-
ent trends in the Southern polar regions over 2014,
when winter is getting closer. We do observe a ring-
shape in some of the gas abundances, with a local max-
imum peak around -75 deg of latitude. We do observe
also an increase of abundance of most of the gases to-
ward the south pole, as seen previously in the North
during the winter. The observed increase of benzene

over the South pole is definetely evident and strong.
CO, is instead constant, as expected due to its
omogeneity in the atmosphere. The ring-shape is pos-
sibly correlated with the ring-shape observed in the
same maps both in the haze and in the gas thermal
emissions. Ring morphology continues to evolve dur-
ing 2014, decreasesing and disappearing, with changes
observed over month timescales (from one flyby to the
next).
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