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The outflows of C-rich AGB stars produce a rich, dusty chemistry in which silicon
is of major importance. Our view of the molecular species involved in hydrocarbon
growth and dust formation is still very limited, in particular for organosilicon dust. Within
the ERC NANOCOSMOS synergy, we study the chemistry of Si with different forms of C
using two dust analogue sources and a variety of analytical techniques. In PIRENEA 2 [1],
one or two solid rods (Si, SiC and Si+C) are laser vaporized in the presence of a He pulse
(with C,H; or not). The formed molecules are analysed in-situ via quadrupole mass
spectrometry. In the Stardust setup [2], Si and C are sputtered with Ar, and the formed
species can react with H,. Various in-situ diagnostic methods are available, including
temperature programmed desorption (TPD) mass spectrometry. For both setups, deposits
including dust and molecules are prepared for ex-situ analysis using the high-resolution
laser desorption/ionization molecular analyser AROMA [3].

TPD of the Si+C+H, Stardust sample showed the desorption of various
hydrocarbons, up to the size of CioHs. In PIRENEA 2, the in-situ mass spectrometry of
experiments using Si, SiC or Si+C with C,H, revealed the formation of SiCssonHas2n
species, where n increases with the C,H; fraction, which can be indicative of the formation
of polyacetylenic chains. We found that the chemistry does not depend much on the
available carbon sources. The AROMA analysis of both the Stardust and the PIRENEA 2
dust analogues reveals a large variety of hydrocarbons, in particular of polycyclic aromatic
hydrocarbons (PAHSs). The most abundant PAH is found to be C16H1o". In general, the
presence of Si is found to increase the fraction of formed PAHSs relative to other detected
molecular families. Possible hydrocarbon growth scenarios involving Si will be discussed.
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