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Abstract 

This thesis presents an analytical study of single 

and coo led rectanular slot resonators in fin-line confiiu-

ration. The analysis is based on Galerkin's method in 

Fourier transform domain. ExpeTimental verification of 

the theoretical results on the resonant frequencies of sin le 

slot resonators in fin-line as well as in open configuration 

is provi::od. 

The spectral-domain analysis of a single slot 

resonator in unilateral fin-line is carried out first and a 

characteristic equation is derived for determining its 

resonant frequency. The characteristic equati,11 for 

resonators in bilateral fin-line is obtained by a suitable 

modification in the boundary conditions and structural 

parameters. 4 considering the walls of the shielding 

enclosure sufficiently far apart, so that they have 

negligible influence on the slot fields, the above 

characteristic equations are used to determine the 

resonant frequencies of single slot resonator and broad-

side couiJed resonators in op en configuration. The 

characteristic equation for the determination of resonant 

frt 4uuncy is modified tO determine • the wavelons;th in each 

cr_'afioratin having an infinitely long slot. With this 

informati:)n the end-corrections in slot resonators in 

f i It -1 inc con fi  t i ns are computed a s  imc t j it 

of the structural parameters. 



Cflracteristic equations to determine the even-

.!nd edd-filoe resonant frequencies of coupled rectangular slot 

resonters  fin-ijne/op,7m configurations are derived_ 	he sr: 

die obtained. as a modification of the characteristic equation of 

the corresponding single resonator configuration by the P;rolic-

tion of shifting theorem. Three cases of coupling configurations 

have been considered in unilateral fin-line as well as in open 

slot configurations. They are (i) parallel-coupled resonators 

(ii) parallel-coupled offset resonators, and (iii) end-coupled 

resonators. Effects of structural parameters on the even- and 

odd-mode resonant frequencies and end-corrections for the above 

thr.c tYje :: uL ewipLed renonmorn in unilntern1 

both centered and off-centered fin locations have been studied. 

Numerical results on the resonant frequencies of coupled 

resonators in open configuration are also reported. 

class of resonators using double dielectric fin-line 

with on intrvonin.7 airgap between the two dielectric substrates 

studied.  Inc air 1!.:ip between the sniintrnts .1;ervc. :IF, a 

variable N:raT..(Ar and provides flexibility in the design of 

resonant structures. Both singl:J as well as edgc-coupled 

resonators are considered. The two substrates carry identical 

resonator r:ttern3 which form mirror images of mid; othur. 

The variations of resonant frequencies are studied as a function 

of the air gap for two cases; namely, (i) with fins on 	two 

substrates iacin ceh c'thur  (ii) with fins focing ti 



adjacent sicL w3lls nf the guide. In the second case, when 

the air 	set equal tc2 zere, t 	structure reduces to 

bilateral 	i,esenant frequencies 

resonators in bilateral configuration have also been computed. 

In order to verify the accuracy of numerical results, 

experiments wore carried out en some sample resonator 

configurations. The effect of side walls on the resonant 

frequency of single slot resonator has been studied experimntally. 

IZesnant frequencies have been measured on single slot resonatrs 

in unilateral fin-line configuration for centered. and off-centreC!„ 

fin k,cation:- at X- and i;n-brinds pnd verified with theory. 

evvriments have ben repeated en bilateralfin-I Inc 

resonators and compared with the computed resonant frequencies. 

Fairly T.00d. aqreemont is found between theory and experiment in 

all tnesc 
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