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The development of an economical and small-size portable high-pressure pulsed high-

pressure CO2 discharge laser operating in helium-free mixtures is still of considerable interest. 

Carbon dioxide lasers with high peak power and radiation pulse duration from several to tens of 

nanoseconds are used, for example, in environmental protection to monitor the atmosphere at 

different height from the earth's surface [1]. 

In this paper, we present the results of experimental and theoretical studies of a pulsed 

electric-discharge CO2 laser operating on helium-free mixtures with oxygen. 

Experimental studies were carried out to detect the influence of electrode material, pressure and 

the gas mixture composition on uniformity of discharge in the interelectrode gap. The paper also 

presents the results of studies on optimizing the efficiency of the laser. The switch was a TPI1-1k / 

35 thyratron based on a superdense glow and arc discharge with a low working gas pressure. To 

ensure the operation of the thyratron in the regime with constant and pulsed preionization, a small-

size control unit was assembled. Power high-voltage pulse generator was supplied from a small-

sized high-voltage source up to 40 kV. 

The calculations were carried out using the theoretical model developed by us earlier [2]. 

The model included a system of balance equations for the plasma components of the active 

medium. The constants, depending on the electric field strength, were calculated using the 

Boltzmann equation. 

The dynamics of the main components of the active medium and the parameters of the 

laser pulse were calculated. The results of the calculations were in satisfactory agreement with the 

experi - mental data. 
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