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Atmospheric pressure glow discharges (APGDs) are of growing interest because they can be used for a wide range of technological applications without the need of vacuum systems. Despite the large number of investigations and applications of these discharges, the fundamental mechanisms of their maintenance are not fully understood at present. Theoretical models offer useful tools to understand atmospheric glow discharges, but an accuracy of model calculation is low due to an imperfect data of elementary processes rates. That is why the results of every model calculation need experimental testing. 

The cathode fall region is a most important region of any glow discharge. But there are a few references where the experimental cathode fall parameters of the APGD are presented. Basic parameters of the helium APGD cathode fall region (cathode fall, its thickness, current density) were determined in [1]. The objectives of this work are to determine these basic parameters in the self-sustained normal dc APGDs in rare and molecular gases. 

The electric probe technique was used for the cathode fall measurements. The current density was defined as the ratio of discharge current to the area of negative glow. The cathode fall thickness was determined by a polarized spectroscopic method, using a intensities ratio at wavelengths 491.9 nm and 492.75 nm belonging to the forbidden and allowed components of the helium 492.2 nm line, correspondingly. The current density and cathode fall layer thickness depend strongly on gas temperature. The method of the relative rotational line intensities of molecular gases was used for the gas temperature determination. 

One-dimension models of cathode fall region taking into account a volumetric heat release were used to establish the conformity of obtained cathode fall parameters of the APGDs to the corresponding ones for the low pressure glow discharge. These models, essentially, are a summarizing of similarity principle on a gas with inhomogeneous density. The calculated current density for APGD in helium is less than experimental one in 5 times. The opposite situation is in the APGD in argon when the calculated current density value exceeds the experimental one in some times. A good agreement of current densities takes place for discharge in nitrogen. It is shown that there is significant difference between the calculated and experimental values of cathode fall thickness. Probably, the observed differences between the calculated and experimental data are significative above all about changes in the elementary process balance in the discharge plasma at the transition from low pressure to atmospheric one. 

References.

[1]. Arkhipenko V. I., Zgirovski S. M., Kirillov A. A., and Simonchik L. V. Plasma Phys. Rep., 2002, 28, 858.

1

