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Abstract 
In this paper, the dynamic parameters of a plasma pellet (guided ionization wave) in the presence of oxygen, nitrogen 
and dry air gases are investigated. The plasma pellet dynamics produced by a helium plasma jet at atmospheric pressure 
with the frequency of 30 kHz from the moment of departure of the jet tube to the moment of complete destruction in the 
surrounding ambient  environment is recorded and measured by an ultra-fast camera (ICCD). Influenced by ambient 
gases, plasma pellets have different velocity, size, and length of diffusion in each of the ambient gases. Plasma pellet 
velocity in oxygen and dry air is higher than that in nitrogen, reaching up to 18 km / second. The maximum length of 
plasma pellet emission in nitrogen and dry air is about 12 mm. Helium plasma jet spectrum has also been  measured to 
investigate the chemical species produced in different ambient gases. The results of these experiments showed the effect 
of the ambient gases, especially the role of oxygen molecules on plasma pellet emission. 
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