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Vibrational and rotational distributions in the ground electronic state, gas temperature time evolution and gas and electron densities were investigated by broadband and narrowband CARS spectroscopy, optical interferometry and emission spectroscopy in DC glow and RF discharge plasmas. Computer codes were developed for CARS spectra analyzing and processing under nonequilibrium conditions in order to determine rotational, vibrational and translational temperatures. Vibrational and rotational distribution functions of nitrogen and hydrogen, electron energy distribution function and gas temperature time evolution were calculated numerically. The model includes the Boltzmann, thermal conductivity and master equations. Recovered vibrational and rotational distribution functions of nitrogen and hydrogen are described by Boltzmann and Treanor distributions, respectively. In DC glow discharge plasma vibrational temperature differs from translational temperature in several times. The difference between these two temperatures is essentially less in RF discharge plasma.
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