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Based on the observed IR emission and absorption spectra toward numerous celestial objects, large carbonaceous compounds are be-
lieved to be abundantly present in interstellar clouds. Polyaromatic hydrocarbons (PAHs) have received particularly much attention as
they have been put forward as the carriers of the Unidentified Infrared bands

�

. Depending upon several factors, such as the local UV
photon flux and electron density, these compounds are believed to be partly ionized. Obtaining laboratory IR spectra for large ionic
species, however, is clearly not a sinecure and for cationic PAHs, mainly matrix-isolation spectroscopy has been applied in the past. Our
approach has been to store the gas-phase cationic PAH species in an ion trap and record a multiple photon dissociation spectrum

�

, using
the widely tunable IR radiation from the Free Electron Laser for Infrared eXperiments (FELIX).
Recently, we have begun to investigate species other than regular PAH cations. For instance, fragments of aromatic species can easily be
formed by UV photolysis. By generating these species in an ion trap and subsequent mass-selective isolation, IR spectra can be recorded
that are not so easily accessible otherwise.
Another interesting class of carbonaceous molecules, which have been suggested to be present in interstellar environments

�

, are dia-
mondoids, i.e. small diamond-like carbon cages with hydrogen atoms on the outside to terminate the dangling bonds. Although the
smallest member of the family, adamantane, can be synthesized and is widely available, the higher order diamondoids have been very
rare. Recently, however, it was found by researchers from Chevron-Texaco that these species are present as trace amounts in petroleum

�

.
At the meeting we will show IR spectra for several diamondoid molecules, both in the neutral and cationic state.
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