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The kinetic theory of a low-voltage beam discharge 

instability in He is developed in the conditions, when the 

concentration of electrons in a primary beam is up to ten percent of 

the plasma concentration. The dispersion equation and its 

numerical and analytical solutions are obtained. A significant 

dispersion is found in the propagation of harmonic disturbances in 

this system. Attenuation of an electron beam due to collisions of 

electrons with atoms is taken into account when the electron mean 

free path is of the order of the inter-electrode distance. It is found 

that amplification of several waves with different increments and 

different speeds is possible with the loss of stability. In the case of 

a linear decrease in the beam intensity, two waves are generated. 

The wave having a smaller gain increment propagates at the higher 

speed. The indicated phenomenon is characteristic not only for a 

low-voltage beam discharge in rare gases, but also for any “cold 

high-energy electron beam – plasma” system when collisions of 

beam electrons with atoms should be taken into account. In contrast 

to the low density “electron beam-cold plasma” system in the low-

voltage beam discharge in rare gases (LVBD) in the region of the 

instability at Knudsen numbers of order of 1 there is a limiting 

frequency of electron-atomic elastic collisions, at which the 

discharge becomes stable. This is a consequence of the fact that 

electron - atomic collisions in the beam play an important role in 

the LVBD in question. In addition, in the LVBD, the anode 

potential is not fixed and depends on the discharge conditions. 
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