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In this paper we present a self-consistent model of a new modification of RF discharfed called a hybrid RF discharge. The hybrid RF discharge is sustained by the system of currents and charges generated on the external surface of the plasma source. It was assumed that the input RF power unit is designed as a parallel combination of a spherical antenna and the capacitor plates located on the side and end surfaces of the plasma source. Formulation of the model implies that the plasma consists of argon atoms, whose density is determined by the set pressure of the gas; slow electrons, the energy distribution which is Maxwellian; monokinetic fast electrons, argon ions. We assumed that the capacitive discharge branch is symmetrical; the plasma source walls are negatively charged relative to plasma; ion collisions with the electrodes lead to emission of electrons with a probability (; the electrons that are emitted from the electrode surface, and are born as a result of ionization of argon by electrons in the volume of the near electrode sheaths are fast. Supposed that the energy of fast electrons is determined by the potential drop in the sheaths; all the electrons which are born in the volume not occupied by the sheaths are slow and are Maxwellian ones.

The self-consistent model of a hybrid RF discharge is based on the equations of balance of the number of ions, fast and slow electrons, power balance equation, the quasineutrality equation, the RF power absorption equations and equations describung processes in the external discharge circuit.

Numerical simulations showed that the hybrid discharge at low power levels is sustained by the contribution of power through the capacitive branch. The increase in power leads to an increase in discharge voltage and current flowing through the antenna. As a consequence of increased energy input via the inductive channel the growing concentration of electrons and decrease in the plasma active resistance as well as capacitance of the near-electrode sheath take place. As a result, the voltage drop on the disjunctive capacitor increases and as a consequence the amplitude of the RF voltage applied to the electrodes of the capacitive channel decreases. As a result a steady-state voltage drop near the electrodes is decreased. The growth of the disjunctive capacitor is accompanied by increased RF voltage between the electrodes of capacitive channel, and increases the of energy flow, handed down from the discharge ions, which in turn leads to a decrease in plasma density. The growth of the disjunctive capacitor, accompanied by a decrease in plasma density leads to increased resistance of plasma, increasing the contribution of RF power through the capacitive channel and the efficiency of absorption of RF power.
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