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Previously [1] when studying energy deposition to the inductive RF discharge at low pressure, sustained in a mode of non-local RF power input, it was shown that the efficiency of RF power input increases with pressure increasing. Theoretical and numerical models of spatially limited inductively coupled plasma source [1] have explained that the dependence mentioned above is due to the increase of collision frequency between electrons and neutral particles. The numerical calculations  [1] were carried out under the assumption that the plasma is uniform in the plasma source volume. It is known that at pressures when the electron mean free path becomes smaller than the width of the skin layer there appears a strong spatial nonuniformity of plasma parameters. The purpose of the present work is to study experimentally the patterns of energy deposition to the inductive RF discharge at pressures when the transition from non-local to local mode of discharge sustaining occurs.

In the present work we used cylindrical plasma sources with diameters 15cm and 7.5cm and lengths 15cm and 4cm. The discharge was driven by helical antennas, located on the side of the plasma sources. The equivalent plasma resistance, which characterizes the efficiency of RF power absorption, was measured using the method described in [1]. The plasma parameters were determined by probe and spectral methods. Measurements were carried out in argon and neon at pressures 0.1-5Torr.
Measurements of the equivalent plasma resistance, performed at various pressures of argon in the plasma source with a diameter 15cm, showed that with the growth of argon pressure in the range of 0.01-0.3Torr the equivalent resistance of plasma increases. When increasing pressure above 0.3Tor the increase of the absolute values of the equivalent resistance is slowing down. In addition the discharge transition from E- to H- mode shifts to the region of large power absorbed by plasma. Probe measurements have shown that in this pressure appears radial nonuniformity of the effective electron temperature, which increases with the increase of argon pressure.

Measurements of the equivalent plasma resistance, performed in the pressure range of 0.1-5Torr with a source of plasma 7.5cm in diameter, showed that the efficiency of RF power input in plasma decreases when argon pressure is higher then 0.3Torr. In the case of neon the decrease of RF power input starts at a pressure of 1 Torr. In the same time, a significant decrease of plasma radiation takes place in the central area of discharge.
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