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Gas discharges sustained by high-frequency traveling waves have been intensely studied 
during the last thirty years, and they are widely used in numerous technological applications. Most 
of the theoretical and experimental works deal with surface wave propagating in cylindrical 
structures, in which the plasma column is sustained by the electromagnetic wave traveling mainly 
along the interface between the plasma and the surrounding dielectric tube [1]. Surface-wave 
discharges can be also maintained with a tubular structure, where the plasma is produced between 
an inner and outer radius [2]. In this structure, the tubes can be dielectric or conductor ones [3]. If 
the tubular plasmas present two plasma-dielectric interfaces, two surface-wave plasma modes 
exist associated to each boundary in a certain sense [4], [5]. When an inner central conductor is 
added, a tubular plasma in a coaxial structure is obtained. 

 

 
This work shows the experimental characterization of the surface waves producing a 

microwave argon plasma column at low pressures in a coaxial structure. In this configuration the 
tubular discharge is located inside an external dielectric tube and outside an internal dielectric 
tube, in which a central metallic rod exists. All the system is surrounded by an outer cylindrical 
metallic guide (figure 1). 

 
The coaxial structure makes the plasma and the wave properties significantly different from 

those obtained without a central conductor. In fact, due to the electric field components, the 
coaxial propagating structure may not need a conventional wave launcher to excite a surface 

    Fig. 1  Coaxial structure. 
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wave. In our case, the wave excitation can be achieved by making the coaxial structure to be the 
continuation of the power feeding coaxial cable. 

 
The radial, azimuthal and axial profiles of the electric field are investigated under different 

experimental conditions to characterize the surface wave propagation. The results are compared 
with those obtained from a theoretical model for the propagation of the surface waves. For the 
modelling, the plasma is considered as a dielectric media radially homogeneous. The dispersion 
curve for the different modes is obtained by solving the Maxwell’s equations under the 
appropriated boundary conditions [5]. 
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