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Microwave methods for the study and control of the dielectric properties of substances using regular and irregular
rectangular metal waveguides have many applications and are of great practical interest. The dielectric properties of
materials are assessed based on the determination of the reflection and transmission coefficients in a resonant system.
This article considers resonant phenomena of electromagnetic oscillations in a prismatic cavity based on a length of a
rectangular waveguide with two diaphragms and with a dielectric specimen in the form of a cylinder centrally
positioned between them.

The goal of this work is to evaluate the resonant properties of a prismatic cavity based on a length of a
rectangular waveguide with two diaphragms as a function of the geometrical dimensions of the rectangular diaphragm
windows, the distance between the diaphragms, and the dimensions and dielectric properties of the specimen located at
the center of the waveguide length. By computer simulation, the resonant properties of the system were determined as a
function of the dielectric constant and diameter of the specimen and the geometrical dimensions of the diaphragm
windows. It was found that for each value of the specimen diameter there exists a maximum allowable value of the
dielectric constant at which the resonant properties of the system are kept in a selected operating frequency range. The
effect of the height of the diaphragm windows on the resonant frequency of a prismatic cavity and the reflection and
transmission coefficients was studied, and the behavior of the intrinsic Q factor was assessed qualitatively. A minimum
possible diaphragm window height was found such that both the required coupling between the rectangular cavity and
the external microwave line is provided and the maximum value of the loaded Q factor in the absence of a dielectric
specimen is kept. The results of this work may be used in the design of high-frequency sensors for controlling the
dielectric properties of materials in various industries.
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