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The stability of the glow discharge was considered problematic at atmospheric pressure, because the small spatial sizes of the near electrode layers and the high gradients of temperature, concentration of charged particles and electrical fields result in the essential deviation of a plasma state from the equilibrium state, the development various instabilities and, as the result, occurs an arc breakdown. 

The experimental results of complex studies of the self-sustained glow discharge in helium at atmospheric pressure are presented in the report. The voltage-current characteristic of the discharge is slowly growing in a range of currents from 50 mA up to 15 A at the electrode voltage change within the range of 200–280 V. This discharge has the stable parameters and can be used as a light source for spectroscopy, and a test object for improvement of the different diagnostics. It also can provide a convenient object for study of the near electrode processes taking place in the gas discharges at atmospheric and high pressures. 

The wide spectrum of diagnostic methods was applied in the present investigations: electric probe, thermopair, laser, active and passive spectroscopy. The potential distribution in a anode-cathode path was determined using the probe method. The distribution of intensity both constant and oscillating components of electrical field in cathode fall region was received by means of the Stark splitting of the hydrogen H( and helium HeI 492.2 nm lines. Using these lines profiles measurements was obtained the electron density distribution in the glow region, Faraday dark space and positive column. The spatial distribution of gas temperature in the cathode region was defined and heat flow across the cathode was measured. The received results are discussed with attraction of the theories of the cathode fall region taken into consideration the power flux in cathode fall region.

