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Authors present a generalized mathematical model of the interaction between the jets of low-pressure RF plasmas and solids. The model is based on the following physical insight: the main process of low pressure RF plasmas modification of solids is an ion bombardment, which is measured by the average ion energy and ion current onto the solid surface. The model consists of two submodels: the first one is a model of quasi-neutral plasma stream; the second one is a model of positive charge sheath near the solid. These submodels are connected on the plasma-sheath bound. It is assumed that the plasma consists of three kinds of particles: neutral atoms, positive one-charge ions and electrons; the time of reaching the stationary condition is much longer than the period of electromagnetic field oscillations; and all the plasma features are symmetrical about the discharge tube axis. 

Quasi-neutral low pressure RF plasma stream is described by system of non-linear boundary-value problems, which include the Maxwellian equations, equations of indissolubility and energy conservation for electron gas, and equations of indissolubility, impulse and energy conservation for atom-ionic gas. The Maxwellian equations are transformed to system of elliptical equation for absolute value squares, phases and angle functions of electric and magnetic intensity vectors. A new direct method of RF electric and magnetic strengths calculating in two-dimension non-uniformly conducted area is constructed. Transport coefficients are dependent on the temperature and concentrations of species. All three components (radial, axial, and azimuthal) of electromagnetic field are taken into consideration due to the jet of low-pressure RF discharges is the hybrid coupled RF discharge by itself.

In order to calculate the parameters of positive charge sheath near the specimen surface, one solves the system of initial-boundary value problems, which includes the Poisson equation for the electrostatic field potential, equations of indissolubility of electron and ion gases, and equation of surface charge dynamics. Initial and boundary conditions take into account the influence of both solid and quasi-neutral plasma. 

Average energy of ion bombardment and ion current density onto the solid surface for inductive, capacitive, and hybrid coupled RF plasmas in argon in wide range of installation parameters is determined. Results of calculation are in good agreement with experiments.

