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Plasma of pulsed diffuse discharges constantly attracts the attention of researchers and is widely used in various fields. Since the end of the last century, much attention has been paid to the study of atmospheric discharge plasma at altitudes of 20–100 km above sea level [1–5]. These discharges were called transient light phenomena (TLPs). TSYA include red sprites, blue jets, elves, halos, and others. The main role in the formation of some of them is played by the streamer breakdown mechanism; see, for example, [1]. 
The purpose of this work is to study under laboratory conditions streamers (ionization waves) that have the shape, color, and speed of propagation of the glow front similar to those observed in “columnar” sprites, as well as to increase the length of the plasma diffuse jet (PDS). 
Studies have shown that at low pressures of air and nitrogen (0.01–3 Torr), creating a plasma of a repetitively pulsed barrier discharge with various electrode designs, it is possible to form diffuse plasma jets - cylindrical streamers, with a shape close to the shape of “columnar” type sprites. At the same time, in a wide range of pressures and stresses, cylindrical streamers have a red color, which is due to the radiation of the 1+ nitrogen system. It has been established that the length of streamers at a generator voltage of 7 kV and an air pressure of 0.4 Torr or less can exceed 1 meter. It is shown that the value of the reduced electric field strength E/p affects the color of streamers. At high values ​​of E/p, the color of the discharge changes and becomes blue near the outer electrodes, as well as at the end of the PDS. The blue color is determined by the radiation of the 1- and 2+ systems of the molecular ion and the nitrogen molecule, respectively. At low pressures of 0.04 Torr and below the PDS in air, they are white. The color of the streamers becomes white at low air pressures due to an increase in E/p and dissociation of air particles, including admixture of water vapor. Due to molecular and atomic transitions of new neutral particles and ions, broadband radiation appears in the visible and ultraviolet regions of the spectrum. Preliminary results of the conducted studies, obtained in 2022, are published in [6–8]. 
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