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Currently, much attention is paid to the study of transient luminous events (TLEs) [1–3]. Many 

photographs are given in articles and on the Internet, see for example [4-6]. A large number of works are 

devoted to research on the properties of red sprites, blue jets and analogs of blue jets (starters, giant jets) and 

elves. In particular, experimental studies of laboratory discharges are being carried out, which in their 

properties correspond to the most common TLEs [7-9].  

This work presents the results of studies of pulsed discharges in atmospheric air at pressures that 

correspond to those recorded at altitudes for the appearance of red sprites.  

The figure 1 shows photographs of the design of electrodes and of light from different discharge modes 

with different pressures of air. 

    

Fig.1. Photographs of the design of electrodes and light of the diffuse discharges in air with different pressures.  

It has been established that the pressure range at which the emission of red sprites is recorded is much 

wider than with a glow discharge in laboratory experiments. For example, red sprites are observed at 

altitudes from 40 to 100 km, which roughly corresponds to air pressures from 10 to 0.001 Torr. Whereas the 

color of a pulsed discharge in air with pulse durations of a few to tens of microseconds had a pronounced red 

color only at a pressure of about 1 Torr. 

The report will present data on the properties and color of various modes of pulsed discharges 

correspond to the most common TLEs. In particular, oscilloscope traces of voltage pulses and discharge 

currents, radiation spectra, and the dynamics of air breakdown development at pressures from 0.1 to 30 Torr 

will be presented. 
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