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The following point of view was established in scientific community to present day: the self-sustained glow discharges with normal current density exist only at low and mean pressure in the current range 100 (А – 1 A . The stability of the Atmospheric Pressure Glow Discharge (APGD) is considered    problematic and the spatial sizes of the near electrode layers of such discharges are estimated usually using the similitude principle for the normal glow discharge. In the references there is no data about parameters of the cathode fall region of APGD. Apparently, it is connected with certain experimental difficulties in study of the cathode region and modeling of processes in near electrode plasma at atmospheric pressure. 
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. Many diagnostics was applied in 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 spatial distribution of electron density. The spatial distribution of gas temperature in the cathode region was determined and heat flow across the cathode was measured. The received experimental results are discussed with attraction of one-dimensional models which are taking into account influence of gas heating by an electrical current on parameters of the cathode fall region and aren’t requiring knowledge of the elementary processes kinetics. The transition from well known parameters of the classical glow discharge at pressure 1 Torr to the measured parameters of the cathode fall region of APGD in helium was fulfilled using both this models and the similitude principle for the normal glow discharge. 
