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Interest regarding Polycyclic Aromatic Hydrocarbons (PAH) systems has grown
during the last decades, since the discovery in the mid-eighties of the Aromatic Infrared
Bands, a set of mid-IR emission bands that was assigned to a population of PAHs'.
Despite many experimental and theoretical studies, no specific PAH molecule has been
identified yet. Among experimental studies, cryogenic matrix experiments have been
performed?. To our knowledge, theoretical studies to quantify the influence of the
Argon matrix on the IR spectra are scarce’.

In this poster, we present and benchmark a theoretical approach for the

description of (PAH"")Ar, clusters. This approach is based on a QM (quantum
mechanical)/MM (molecular mechanics) scheme. The QM part is computed with the
Density Functional based Tight-Binding DFTB) method in its Self-Consistent Charge
(SCC)version*. The interaction between PAH™° and the Ar atoms is determined by
adding to the diagonal elements of the SCC-DFITB Hamiltonian a perturbation term
(uxar, X refering to an atomic orbital of C or H) obtained from the fits of diatomic C-Ar
and H-Ar CCSD(T) potentials. In order to benchmark this approach, we determined the
influence of the number of Ar atoms on the ionization potential of benzene, and
compared our results to DFT and CCSD(T) data, and also with experimental and
theoretical results available in the literature.
The objectives of our future work is to obtain dynamical and spectroscopic properties
for (XPAH” NAr, systems (PAH=C,H;;, X=H,O) in relation with cryogenic matrix
experiments, in particular those conducted by J. Mascetti®. Our ultimate goal is to
improve our understanding of the thermal, dynamical and spectral properties induced
by the matrix.
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