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The role of stable and metastable dimers in formation of collision induced absorption in CO2 – rare gas mixtures 
D. V. Oparin

The spectroscopic phenomena induced by weak intermolecular interactions in gases are the subject of extensive theoretical and experimental studies in the last few decades. The study of collision-induced absorption (CIA) spectra of nonpolar molecules is of special interest: being forbidden in absorption of isolated molecules, these spectra carry a considerable amount of information on the properties of colliding molecules.
In this work we investigate molecular collisions in CO2 – Ar gas mixtures as the first step towards the better understanding of the more complex CIA of molecular pairs. Particular attention is paid to the relative role of true bound states, quasibound and free pair states in the CO2 – Ar rototranslational CIA band formation. We consider the dipole induced in Ar by the quadrupole and hexadecapole moments of CO2 and use the anisotropic intermolecular potential functions for numerical threedimensional classical trajectories simulation. Calculating CIA band profiles as Fourier transform of collision induced dipole correlation functions we obtain individual contributions of quasi-bound (metastable), true bound and free pair states. The true bound contribution is small; its shape can be appropriately described by symmetric top model. The quasi-bound states contribution is of greater intensity than that of the true bond states; its profile demonstrates the dimeric features superimposed on a continuous pedestal. The free pair states contribution represents the most intensive smooth wide spectral feature.
The results of this numerical trajectory simulation of rototranslational CIA band shape can be also applied to analysis of collision induced spectra in the region of CO2 vibrational transitions.
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