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Argon plasma column sustained by travelling electromagnetic surface wave is theoretically studied by means of a self-consistent model. This model consists of both electrodynamics of the wave propagation and kinetics of the electrons and the heavy particles. Basis of the model are Boltzmann’s equation, particles balance equations and Maxwell’s equations. The model is applied to the plasma–dielectric–vacuum configuration at atmospheric pressure. Because of the high pressure it is necessary to account for the effect of electron and heavy particles interactions on the wave propagation. Therefore the electron–neutral collision frequency in the expression for the plasma permittivity is considered. Using the full expression for the plasma permittivity in the Maxwell’s equations, a complex dispersion equation is obtained. Its solution gives dependences, usually presented through phase and attenuation diagrams. The wave energy balance equation solved together with the electron energy balance equation provides a link between electrodynamics and kinetics. The self-consistent model of plasma sustained by traveling electromagnetic wave at atmospheric pressure allows us to study the influence of the discharge conditions on the plasma properties. 
The self-consistent model built up in this way gives the dependence of the electron energy distribution function on the discharge conditions in parallel with the plasma characteristics such as axial distribution of electrons, ions, excited atoms, electron mean energy, and wave characteristics. Influence of the wave frequency on the discharge parameters: plasma density, electron mean energy and electron – neutral collision frequency can be investigated as well.

