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study of the hybrid RF discharge

A.F. Alexandrov, K.V. Vavilin, E.A. Kralkina, I.S. Maksimov, V.B. Pavlov, A.A. Rukhadze, V.P. Savinov
Physical faculty of MSU, savinov1983@yahoo.com
Nowadays capacitive and inductive RF discharges are widely used in plasma technologies. The advantage of the capacitive discharge is the existence of the near electrodes sheaths where the quasistationary potential drop is formed. Due to the presence of the potential drop ions are accelerated towards electrodes while electrons are accelerated towards plasma. The existence of fast electrons in plasma leads to the enhancement of the wide class of the plasmachemical reactions. The disadvantage of the capacitive discharge is relatively low electron density existing in the plasma volume. Significantly higher values of electrons are typical for the inductive RF discharge at the same RF generator power. The present paper deals with the first results devoted to the study of the hybrid discharge. In order to sustain hybrid discharge the inductor initiating vortex fields in plasma as well as capacitor initiating potential fields were connected in parallel to one RF generator. In hybrid discharge the RF power is coupled to plasma through the two channels: capacitive and inductive, the ratio between power values changing self consistently in dependence on the conditions of the discharge sustaining. 
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Similar to the pure capacitive discharge the nearelectrodes sheaths are formed in hybrid discharge. The nearelectrode potential drop Us can be used as the indicator of the influence of the RF inductive channel on the discharge properties. The method of Us detemination can be found in [1]. 


Fig.1
Fig.2

Fig.1 shows Us versus applied RF voltage for the cases of the capacitive and hybrid discharges. One can see the the presence of the inductive channel leads to the decrease of Us as well to the decrease of the sheath thickness d. (see fig.2). 
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