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3D modeling is particularly important for a description of discharges, initiated in working chamber with composite geometry. The structure of electromagnetic fields defines the discharge parameters, so detailed computation of fields in such chamber is necessary for proper plasma analysis.
A self-consistent 3D modeling for the electrode microwave discharge at low pressure has been carried out [1]. The dependence of electric field structure on geometric parameters of the working chamber is obtained. Different matching regimes of the discharge and generator, and other characteristics of hydrogen and nitrogen discharges in diffusive regime have been studied. For various geometries of the empty working chamber a change in structure of the microwave field have been analyzed. It is shown that, if the inner radius of the chamber is big enough for the microwave mode E011 to settle, there exist a number of optimal lengths of the central electrode when a sharp rise of the field at the tip of the electrode occurs. These positions of the electrode tip are optimal for initiation and stable burning of the discharge. At the same time the energy of dissipation through the watch windows has its minimal value. Optimal lengths of the central electrode for the working chamber of given geometry were found very close to those, obtained in experiment.
For the analogue of the experimental chamber with optimal length of the central electrode a self-consistent 3D modeling for hydrogen and nitrogen discharges in diffusive regime have been carried out. Spatial characteristics of main components of the discharges are presented. The layer of overcritical plasma at pressures of units Torr is a few mm thick. The dependence of matching of the hydrogen discharge on the input power has been analyzed. It is shown that 3D modeling allows considering important details of chamber construction, which a 2D model cannot describe, and hence allows improving the forecast features of the developed model.
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