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NONLINEAR HIGH-FREQUENCY SURFACE WAVES ON PLASMA – METAL BOUNDARY. DISPERSION OF WAVE.

S.A. Dvinin, V.V. Mikheev, V.S. Sviridkina

M.V. Lomonosov Moscow state university, Department of Physics, Moscow, Russia,
   e-mail: dvinin@ph-elec.phys.msu.su
Dispersion characteristics of nonlinear surface waves [1], [2] which can propagate along plasma and metal boundary when spatial charge sheath, equalizing streams of electrons and ions on a wall [3] are considered. As electrons in sheath are absent, it carries out a role of vacuum layer, which provide an opportunity of propagation of these waves. Surface waves in linear approach in similar system were considered earlier, both in numerical modeling and in analytical calculations (see, for example [4] – [9]).

In the given work influence of plasma nonlinearity and oscillation of its boundary under action electromagnetic field on a dispersion of a wave is investigated. These processes caused the propagating waves not to be harmonic [10] – [11]. The self-similar waves of a kind 
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are considered. The simple model of wave propagation, assuming, that ion density distribution in sheath is homogeneous, is constructed. Change of the form of a wave is calculated as a functional of the ratio of plasma boundary amplitude to sheath thickness. For sheath thickness 0.03 cm, power, transferred by surface wave (on 1 cm of sheath width) increase from 10–4 W/cm up to 1000 Wt/cm depending on electron density. This power changes proportionally to a cube of sheath thickness at its increase. The analysis of dispersion of nonlinear waves shows, that nonlinearity does not lead to its essential changing. It enables the approached calculation of wave characteristics at the account one of results of nonlinearity – dependence of sheath on wave amplitude. The account of these waves is essentially necessary at the analysis of processes in low frequency plasma technological reactors based on HF or microwave discharge. 
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