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Plasma sources based on the microwave technique are of increasing interest for industrial applications. Various designs of plasma sources, based either on the waveguide, coaxial line and stripline techniques, have been developed. In our experiment the surfaguide type of applicator [1] was used. Its waveguide structure gives the possibility of operation at a incident microwave power of several kW. In a such microwave torch the plasma is generated in the form of a plasma column in a dielectric tube. Already, the applicator of this kind find applications in a system for post-pump abatement of etch process effluents containing perfluorinated compounds [2]. Recently, the pulsed discharges are of high interest. They may prove more efficacious and energetically effective than continuous microwave discharges, for example in gas processing. 

The aim of our work is to study the surface wave sustained discharge in neon at atmospheric pressure. In our experiment the microwave radiation of frequency of 2.45 GHz was supplied to the surfaguide system either continuously or in the form of pulses. We applied the rectangular pulses with variable repetition period and duration time. All reported results were obtained for neon discharges with the gas flow rates of 0.5 l/min and microwave power up to 4 kW. We used two quartz discharge tubes of different internal diameters (1 mm, 5 mm). Cooling the discharge tube with a low-loss dielectric liquid allowed us to operate with a microwave power of a few kW. In the experiment we measured plasma column length versus the absorbed microwave power during the continuous mode. In the pulsed mode of operation we determined the dependence of the plasma column length upon the pulse duration and pulse repetition period for different peak power values. We observed the discharge column filamentation phenomenon in neon. The  filamentation starts at particular microwave power pulse parameters.
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