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In recent years there has been a lot of attention to dielectric resonator antennas (DRA).  DRAs 
are antennas made of high dielectric constant materials mounted on a ground plane or 
grounded dielectric substrate of lower permittivity. The absence of conducting edges 
improves the radiation efficiency of the DRA that could be as high as 98%. Although the 
DRA is made of high dielectric constant, wideband performance is achieved and 50% 
bandwidth is achieved with some DRA’s.  The dielectric resonator could provide broadside or 
endfire far field radiation depending on the mode excited. There are many excitation 
mechanisms that can be used with the DRA to meet many possible design scenarios.    
 
The short course provides an overview for the development of the DRA. The theory and design 
principles of the dielectric resonator as an effiicient radiator as compared to microstrip antennas.   
Several excitation techniques are discussed with their applications to different DRA types. The 
techniques used to enhance the DRA bandwidth are discussed.  The technique of further size 
reduction to the DRA is also considered. 
 
A breif introduction to the numerical technique based on surface integral equations, derived from 
the equivalence principle, and the method of moments (MoM), is presented.  The use of the 
MoM to compute the natural complex resonant frequency for a specified mode for symmetric 
resonators is discussed. Computation of the radiation Q factor and the real resonant frequency 
are presented. Analytic expressions are obtained for the resonant frequency and the Q-factor for 
a circular disk resonating at different modes. Then the field distribution inside the dielectric disk 
is computed and plotted at the resonant frequency in order to determine the proper excitation 
mechanism that excites such a mode.  These expressions could be also used to predict the 
resonant frequencies of some other DRA shapes that deformed from the circular disc shape. 
 
Many numerical techniques can be used to analyze and design DRA of arbitrary cross-sections.  
Suggestions are given to different commercial codes that can efficiently be used to design DRA. 
DRA array antennas are also presented. 
 
Copies of presentation slides and journal articles will be provided. 
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