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Recent studies on surface-wave (SW) discharges pointed out the role of plasma boundaries on the wave-plasma power coupling, through the action of the space-charge field (plasma sheaths) and the development of a local electron- plasma resonance. The latter occurs at the vicinity of an overdense plasma-sheath edge, as a result of the severe electron density gradient in this region.

These boundary phenomena have a strong influence on the local budget of the discharge power deposition, as its description now involves additional terms apart from the classical collisional heating (accounting for the power gained by electrons from the SW field), and friction (due to power lost in electron-neutral collisions). The extra terms account for collisional cooling (representing the power lost by electrons while diffusing against the space-charge field), and power transport due to convection (including a term of drift under the action of the space-charge field, and a collisionless pressure gradient term). The presence of these boundary phenomena significantly affects the profiles of the main plasma quantities (densities, fluxes and fields), in a way that depends on the operating conditions (pressure and average electron density).

These effects are analysed by solving a stationary, one-dimensional (radial) fluid model (including the continuity and the momentum transfer equations for electrons and positive ions and the electron mean energy transport equations), which is self-consistently solved coupled to Poisson’s equation for the space-charge electric field and the appropriated Maxwell equations for the SW electromagnetic field. The model is solved for microwave (2.45 GHz) argon discharges, in both cylindrical and coaxial configurations. A broad range of operating conditions has been considered: average electron densities from 1011 - 1012 cm-3 and gas pressures from 10 mTorr to 10 Torr. The discussion is particularly focused on the variations of the discharge power deposition, and the resonance width and position relative to the space-charge sheath. Experimental results obtained using directional Langmuir planar probes are brought into discussion, as they may contribute to confirm the role of the resonance, through the detection of high-energy electron fluxes. 

