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WFZE R OBEE (L) : We have developed a computational scheme to investigate the vibrational shift
of a target molecule embedded in noble-gas matrix environments in the framework of the mixed
quantum-classical simulations. The high-level ab initio calculations were carried out to determine the
interaction potential needed to construct the total potential of the system, and the Monte Carlo
simulations were performed using this potential in order to obtain vibrational spectra in the presence of
surrounding noble-gas atoms. The vibrational shifts of NgBeO (Ng=Ar, Xe) and HXeCl in various
noble-gas matrices were investigated and the origin of the spectral shifts were discussed in detail.
From this work, it was shown that the explicit treatment of the surrounding noble-gas atoms is essential
to reproduce the experimentally observed vibrational shifts.
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