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The big interest to studying of surface waves [1] is connected to the fact, that they can be found practically in any situation, where plasma is limited, modifying electrodynamic properties of system. Excitation of these waves extending along a lateral dielectric surface of a discharge tube in the low pressure microwave discharge in a waveguide has been experimentally registered in work [2]. In the subsequent works that experimental result has been connected with ionizing-field instability [3], [4]. The further theoretical researches have shown that in conditions when electrons and ions recombination on the plasma-metal boundary occurs, such waves can propagate along plasma-metal boundary too [5], [6]. The role of the dielectric layer providing propagation of an electromagnetic field plays in the given case sheath of a spatial charge [7], [8] on plasma and metal boundary. As the field of a surface wave in this case is concentrated in a thin space layer, the role of nonlinear processes is much more essential and leads to changing of sheath thickness, and generation of harmonics of surface wave field. The parameter of nonlinearity defining a nonlinear processes role is the relation of amplitude electron oscillation on plasma-sheath boundary and sheath thickness. In gas discharges this mechanism of nonlinearity takes place simultaneously with ionizing nonlinearity having inertial character.

In the given work the influence of surface waves excitation, both on a lateral surface of a discharge tube, and at its end faces adjoining to waveguide walls is considered. The structure of electromagnetic field inside discharge tube and in a vicinity of plasma, and plasma density, at which the resonance is observed, is calculated. It is shown, that excitation of surface waves on plasma-metal boundary essentially changes an electrodynamic impedance of plasma, and also can lead to ambiguous dependence of discharge parameters on microwave field power.
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