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Short glow discharges have attracted interest of researchers from both, basic and 

applied prospectives [1]. In such discharges, the discharge gap is chosen such a way that the 

positive column with direct electron heating by electric field could not be formed. The short 

discharge has a positive differential characteristic [1]. As a result the discharge is stable 

even without ballast resistance, which may be important for applications. Basically, the 

short glow discharge consists of cathode and anode sheaths of space charges, a cathode 

plasma negative glow, NG, and a Faraday dark, FDS, space. The plasma region 

characterized by low electron temperature Te and weak direct or reversed electric field [1]. 

Since the dimensions of the NG are determined by energy of fast electrons produced in the 

cathode sheath, in atomic gases, the electron distribution function, EDF, is nonlocal, i.e. 

different groups of electrons behave independently of each other (did not have time “to mix 

due to collisions”). Creation of stationary nonlocal plasma with low Te may be important 

for a number of applications, in particular for the analysis of gases by Plasma Electron 

Spectroscopy methods [2]. However, in contrast to the positive column, the properties of 

the cathode plasmas of NG and FDS are poorly understood. In this work, comprehensive 

study of the basic parameters of the short glow discharge in helium at different gas 

pressures and distances between the electrodes are performed. Experiments and calculations 

confirm that the plasma of the short glow discharge is characterized by a low Te and weak 

electric field.  As the EDF is nonlocal, it allows measurement of the fast part of the EDF 

by application of measuring wall electrode [2]. The results of measurements by Langmuir 

and wall probes are in good agreement.  

This work has been supported by SPbSU and FZP. 

 
[1] A.A. Kudryavtsev, A.V. Morin and L.D. Tsendin.  Technical Physics, v.53, N8, p. 1029-1040, 2008. 

[2] A.Kudryavtsev,  P. Pramatarov, M. Stefanova,  N. Khromov. Journal of Instrumentation, v.7, P07002, 

2012.    

40th EPS Conference on Plasma Physics O6.502


