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Because of a large number of applications, including VUV line sources, there exists considerable 

interest in methods to initiale high-power, long-sized surface discharges in a channel of any 

configuration and at enhanced repetition rates. In [I) we proposed a surface discharge on a solid 

state conductor operating as a high-brightness light source. It was shown that the radiative 

properties of such a discharge are similar to those obtained with a Fonned Ferrite Plasma Source 

(FFPS) and an exploded wire. The most attractive feature of a surface discharge on a conductor is 

the much more stable delay time before discharge ignition, than that of a FFPS discharge. This 

opens the possibility of synchronious operation of an array of surface discharges. We report 

theoretical and experimental investigations ofthis new type ofsurface discharge. 

Experiment 

The experiments were carried out in air under nonnal conditions, with an lxl0x70 mm sample of 

high-conductive Ni-Mn ferrite. After application of a voltage larger than 0.8 KV·cm-1 across the 

electrodes, the appearance of a plasma channel can be observed. The velocity of the anode

directed plasma front was observed to be larger than that of the cathode-directed plasma front. 

The velocity, v, of the anode-directed plasma front as a function of the average field, E, in the 

discharge gap is depicted in figure 1. Jt has been measured with a high-speed streak camera. The 

velocity of the plasma front depends on the average electric field according to V = k(E-EJ, with 

k = 83 cm2V-ls-l and Ec = 0.8 kV·cm-1. 

Theory 

To understand the observed phenomena, an analytica! model has been developed based on the 

following assumptions: 
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a. The tangential component of the electrical field ahead the plasma front is much larger than 

elsewhere; 

b. This field accelerates plasma electrons to energies sufficient to ionize the cold gas ahead the 

plasma front. Photo ionisation is less important. 
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Fig. 1 The dependence of the plasma front velocity v on the average electrical field E. 

c. The electric current continuity condition is provided by a current flow through the conductive 

body. 

The results of the calculation are also shown in figure J . The calculated values of k and Ec are in 

agreement with the experimental values within 10%. The formalism does not contain free 

parameters or restrictions on the composition, pressure and temperature of the gas used, so thal it 

can be applied in a wide range of experimental conditions. 
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