Electromagnetic waves in a plasma waveguide with azimuthally corrugated ideal conducting walls in a strong magnetic field
Електромагнітні хвилі в плазмовому хвилеводі з азимутально-гофрованими ідеально-провідними стінками в сильному магнітному полі
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The study of plasma slow-wave structures is one of the main research branches in plasma

electronics. In such periodically-inhomogeneous structures, slow electromagnetic waves can propagate, with velocity value much smaller than the speed of light. Slow waves are of particular interest for the study, since these waves can effectively interact with particles. This type of interaction forms basis for any type amplifier or high-power microwave generators.

In general, plasma is created in electrodynamic structures, the geometric dimensions of which 

can affect the spectrum of the plasma oscillations. Of particular interest is a cylindrical waveguide with corrugated metal walls, since this type of electrodynamic structures allows achieving high electromagnetic field intensities.  

The goal of this work is researching of electromagnetic waves dispersion properties,

propagating in corrugated plasma waveguide with perfectly conducting walls in a strong magnetic field. The paper presents a technique for obtaining dispersion equations for waves in a corrugated waveguide. On the basic of perturbation theory, we obtained the analytical expression for the correction to the frequency, which is caused by corrugations. It is shown that the correction to the frequency is proportional to the depth of the corrugation. A numerical analysis of the dispersion equation, which describes the high-frequency and plasma branches of oscillations. As a result of this analysis, it was established, how the correction to the frequency behaves depending on the parameters of the waveguide. The electrodynamic structure considered in this work can be used in various instruments of radio engineering.
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