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A study of the use of coaxial probes to excite whispering modes of
dielectric resonators within the 20-26 GHz range of the K-band

Dr. Eng. Thaer Daoud, Department of Communications Engineering, Faculty of
Electrical and Electronic Engineering, University of Aleppo- Syria, Tel: 0988381262 E-
mail: daoudgh@gmail.com

Abstract

The use of dielectric resonators in high-frequency systems has seen
tremendous development over the past few years, particularly in the field of
microwaves, such as puissance distributors, filters, oscillators, sensors, etc.,
which can be found in radar systems, cell phones, and GPS applications,....
Therefore, it is important to exploit the properties of these resonators in this
frequency range. However, conventional mode-excited resonators are difficult
to use at these frequencies due to their extremely small dimensions. Therefore,
the use of Whispering Gallery Modes (WGMs) for dielectric resonators has
been proposed, as they ensure an increase in the resonator size for the same
millimeter-wave frequencies. Therefore, the research here focuses on a
detailed digital electromagnetic study of different induction regimes for
dielectric resonators operating in these modes.

This study will be conducted using a numerical computational method based
on the MODULEF software library, a three-dimensional finite element method
with free and forced vibrations. This method will accurately determine the
electromagnetic parameters (components and distribution of electromagnetic
fields, resonant frequencies of modes, transmission coefficients S12, external
quality coefficient Qe, etc.) as a function of the geometric properties and
excitation systems of the studied structures. This will enable us to select the
most appropriate ones for the design and implementation of practical circuits
for use in appropriate applications.
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