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The nature, the mechanism of many phenomena, especial at fast phases of the pulse electrical disruption, when there is most effective excitation and ionization, is not convincing from the point of view of the fundamental laws of physics and is not established once and for all. Specially by visual demonstration it is exhibited at a research of the mechanism of evolution of an electrodeless discharge of unipolar gas breakdown (UBG) [1,2]. All the phenomenology of this discharge sets many questions having the direct relation not only to mechanisms of discharges processes, but also concerning the basic situations of the classical theory of an electricity [3]. So, in volume of discharge UBG a metal surface is absent, with which the emission of electrons could be carried out; there are no also conditions for their subsequent duplication, - this discharge does not have longitudinal field ensuring such a process, though length of a luminescence of discharge reaches 5 m [1].

In discharge UBG there is only a single coverage - electrode (CE), disposed outside of a discharge tube; thus CE can completely close a lengthy tube. The unipolar (one sign) pulses (
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) from a pulse source are acted on CE.

In experiments with UBG four phases of development of the discharge was detected. For the first time in experiments with UBG the existence of long (about 5 minutes [1]) the first phase – dark, not observable, inductions phase was detected. The dependence of duration of this phase from parameters of discharge initiation is established. The second phase – an appearance in volume of gas under the surface of cylindrical CE the area of  luminescence (AL). The third phase - an appearance on some distance from CE of free volumetric charges (FVChs) of a negative sign (at any polarity of high-voltage pulses on CE). For the first time the effect of continuous formation in volume of the tube during one pulse of potential on CE several ("pack") of FVCh  is observed. The fourth phase – the appearance of luminous column of the discharge only after longitudinal passage of  FVChs in volume of  gas;  the consecutive character in change of the sizes and geometry of FVChs during several seconds (with the minimal speed of their moving 
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) with constant density of its charges. The reason of the luminescence on all length of the discharge column (or on its separate part) can be only exited atoms and the molecules of gas (luminescence of the discharge can be found out only in a dark room). The presence of a strong pulse electrical field around the tube with the discharge of UBG and the dependence of size of this field from geometry and sizes FVChs was established. 

The dependence by each of four phases of the discharge UBG from its parameters of excitation allows to doubt about validity and correctness of many situations of the theory of discharged processes.

At construction of model of the mechanism of the discharge UBG for the first time in practice of research of discharged processes the rarefied gas medium is compared to vacuum, with its modern representation as the form of existence of the charged matter [3,4].
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