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A method to observe the variations of a dc electrical discharge properties based on the rf 
energy absorption by plasma is descriebed. The tests have been performed using a discharge tube 
filled with air at low pressure, capacitively coupled with a low power RF oscillator. The RF 
oscillator, consists of a Hartley oscillator equipped with a field effect transistor (JFET) operating 
as a gate dip oscillator (GDO). Any load connected parallel to the tank circuit modifies the RF 
operating parameters such as oscillations frequency, JFET bias voltage and supply current. 
Previously, various resistors have been connected parallel to the RF oscillator tank circuit. The RF 
oscillator supply current as a function of the load resistor has been measured, obtaining a 
calibration curve. Using the calibration curve the equivalent resistance of a certain load connected 
across the tank circuit can be evaluated. A metallic split cylinder surrounding the discharge tube is 
used in order to realize the plasma-RF oscillator coupling. The two sections of the split cylinder 
forming a capacitor were connected to the tank circuit. The split cylinder can be translated along 
the discharge tube allowing the study of the RF oscillator parameters variation as a function of the 
discharge region. The supply current, of the RF oscillator was plotted, at a fixed frequency, as a 
function of discharge current. The experiments described in this paper shown that such a  method 
is characterized by a high sensitivity to variations of the plasma properties. In order to perform a 
complete interpretation of the results a suitable RF plasma equivalent circuit is required. The  RF 
oscillator supply current dependence of  discharge current is shown  in Fig. 1. The data collected 
have been obtained using a discharge tube from 30 mm diameter Pyrex glass, filled with air at 
5.5mbar, having two electrodes made of aluminum supplied by a dc high voltage generator. The 
distance between the two electrodes was 290 mm. The operating frequency was 12.45 MHz lower 
than resonant frequencies of the plasma [1].  

 
Fig. 1 Variation of the RF oscillator supply current Is as a function of the discharge current Id  
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