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The purpose of the given work is construction of physical and mathematical models of the transversal discharge in a supersonic gas stream. Besides an opportunity of updating of a boundary layer and influence on current with the purpose of downturn of frontal resistance such category can be used also for поджига a gas mixture in a supersonic stream. 

Experimental researches [1-4] have shown that the discharge consists of two plasma wakes formed accordingly behind the cathode and the anode. The discharge development leads to it stretching, accompanying with increase in discharge voltage, and a subsequent breakdown between plasma wakes.
The mathematical model of the discharge is based on the hydrodynamic equations for electrons, ions and neutral gas. The approached model is based on the following assumptions

1. The discharge consists of three areas with various properties: cathode and anode layers and a positive column.

2. Characteristics electrode layers poorly depend on length and properties of a positive column and should be investigated separately. In this area particles transfer as along, and across electric current direction are essential. For their description the approached model based on representation of plasma parameters as series of coordinates is used.

3. For a positive column which length changes eventually the model similar to [5] is developed. The model is based on use averaged on cross section of a positive column discharge parameters.

4. The character time for cross-sectional plasma evolution small compared to character stretching time, which enables to examine plasma parameters evolution in each section of Positive column separately of its longitudinal structure.

Use of the approached model allows to reduce essentially volume of calculations in comparison with numerical model [6] and thus to increase a set of taken into account processes.

The suggested model allows with good accuracy to predict the characteristic of the discharge in a gas stream.

The given type of the discharge can be used as an effective plasma source for burning of fuel-air mixture ignition in a supersonic gas stream.
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