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The dielectric barrier discharges in Xe-Cl2 mixtures are sources of the UV radiation of 

XeCl* exciplex molecules with high spectral density of power and are used for generation of the 

UV radiation in XeCl-excimer lamps. Radiative characteristics of the emission are determined by 

composition of the Xe-Cl2 mixture, pressure, supply voltage and discharge configuration. In this 

work effects of source voltage form on the radiative efficiency and the emission power of XeCl
* 

excimer molecules in dielectric barrier discharges in the mixture of 99.8%Xe-0.2%Cl2 have been 

studied. Discharge characteristics are modeled using the 1D fluid model [1]. Discharge parameters 

are varied in following limits:  voltage value is varied in a range of 4.3-5.3 kV, frequency is varied 

in a range of 50-200 kHz, pressure of the gas mixture is 125 Torr, the discharge gap length is 3 

mm and the dielectrics thickness is 1.5 mm, their permittivity is 4.  

Discharge characteristics at voltage of tooth- and saw-form were compared with that at 

sine–form voltage of the same frequency. It is shown, that at chlorine concentration in the mixture 

of 0.2% the most emission of the DBD is observed in the XeCl
*
 molecule band at the wavelength 

of 308 nm (
2/12/1 XB  - transition); in the most cases about 86%-87% of the discharge emission 

falls on the XeCl
* 

radiation. Depending on conditions the radiative efficiency of the XeCl
*
 band 

varies in a range of 41-48%.  

The emission power in the XeCl* band at saw-form voltage a little differs from the power 

at sine-form voltage (the first one is 4% higher than the second one). The emission power in the 

XeCl* band at tooth-form voltage is 10-20% greater than the emission power in this band at sine-

form voltage. In all cases a form of voltage does not influence on discharge mode. At decreasing 

voltage frequency a transition of the discharge from the one-peak mode to the two-peak mode is 

observed. The smooth change of the voltage form in time inherent to the harmonic voltage leads to 

less sharp current pulses compared with that at tooth- and saw-form of the voltage, as well as to 

decreasing share of the power deposited into electrons and to increasing that one deposited into 

ions. 
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