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Short Communication

Interest in the processes of generation of oscillations in 
super radiance regimes began with the well-known work 
by Dicke RN [1]. Super radiance is usually realized in open 
systems when high-frequency energy is removed from 
the system. To a certain extent, this energy release can be 
equivalent to dissipative processes of a distributed type. 
Previously, dissipative regimes of excitation or generation 
of an electromagnetic wave in open waveguide resonator 
systems such as a traveling wave lamp traditionally 
corresponded to the case of interaction of a waveguide 
electromagnetic field with radiating particles, most often 
with moving beam electrons (see example [2]) or oscillators. 
Since the system is open, the field leaves the waveguide, 
which for short systems is equivalent to losses or dissipative 
processes of a distributed type. The field damping factor 
in such a waveguide or resonator without emitters or 
generators for such generation or amplification modes can 
be greater than the development increment of the generation 
process in the presence only these active elements without 
dissipation or losses [3–5]. In particular, we can consider the 
case of the interaction of a system of fixed oscillators with 
the field of an open resonator. In this case, the oscillators did 
not interact directly with each other, but only through the 
resonator field common to the system.

The superradiance regime (see, for example, [1,6,7]), on 
the contrary, ensured precisely the interaction of oscillators 
with each other, both with the nearest neighbours and 
with all other oscillators in the system. In this case, due 
to sufficiently large distances between the particles, the 
interaction between them occurs only due to their own 
electromagnetic fields. The mechanism of phase locking of 
radiation from such generators was discussed in Kuklin VM, 
et al. [8-10].

Attempts to find similarities between dissipative 
instability regimes and super radiance in open systems began 
in Kuklin VM, et al. [11,12]. It is noteworthy that the systems 
of equations describing the interaction of electron beams 
rotating in a magnetic field with the fields of a waveguide 
at cyclotron resonances, when simplified, were reduced to 
a description of the interaction of oscillators considered 
in the above papers [13]. This circumstance indicated the 
existence of a mechanism of phase synchronization common 
to all these cases. A detailed comparison was made of the 
dissipative mode of field generation in an open resonator 
system with the super radiance mode in the same resonator 
uniformly filled with motionless excited oscillators. The 
analysis showed that the increments of the processes and 
the maximum achievable amplitudes of the field of these two 
regimes practically coincide [14]. If this resonator is filled 
with an active quantum medium, then a dissipative excitation 
regime is also possible, in which quantum oscillators interact 
only with the resonator field, and there is no direct interaction 
between them. We also discuss the regime of super radiance 
in such a resonator, when quantum oscillators interact only 
with each other. It is important to note that at a relatively low 
density of oscillators, their wave functions did not overlap 
[15], therefore, they can affect each other only by their own 
radiation fields. And here, the characteristic times of the 
processes and the maximum achievable field amplitudes of 
these two regimes practically coincided [16].

It is useful to transfer further development of super 
radiance studies to the gamma and ultraviolet regions1, 

1 Masers with mirrors cannot be used in these systems, since such 
mirrors simply do not exist, so quantum and classical oscillators are possible 
in this frequency range only in super luminescence or super radiance modes.  
Masers with mirrors cannot be used in these systems, since such mirrors 
simply do not exist, so quantum and classical oscillators are possible in this 
frequency range only in super luminescence or super radiance modes.
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where it is necessary to consider: the behaviour of oscillators 
in motion under the action of RF pressure (as was done in 
[17]); and explore a more realistic model of super radiance 
that can be offered to experimenters.
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