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Abstract

A theoretical analysis and measurement technique to determine the complex permittivity and
permeability of cylindrical and ring type dielectric resonators is given. The resonant frequency,
unloaded quality factor and physical dimensions of dielectric resonator placed between two
paralle]l conducting plates are used to evaluate the complex permittivity and permeability. This
process is repeated for other higher-order modes to expand the evaluation at higher resonant
frequencies. The nature of each mode is identified by measuring the variations of field strength
along the azimuthal and longitudinal direction. An error analysis taking into account various
error sources reveals that TE; , or quasi-TE modes yield the least amount of measurement error,
which is less than 0.5% for the real part, 4% for the imaginary part of complex permittivity.
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A cylindrical dielectric resonator placed
between two parallel conducting plates.
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A method for removal of magnetic
properties of dielectric resonators.
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Fig. 3. A dielectric ring resonator placed
between two parallel conducting plates.
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Table 1. Measurement result for the surface
resistivity of parallel conducting plates
by using two Al,; O,dielectric resonators
with different lengths.
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Table 2. Measurement result for dielectric
constant and loss tangent of dielectric
resonators at each resonant mode.
(a) DRD210UE093,
(b) DRT178U040E079.

FARLe [ f,(MHz) | Q. er tand'e (107*)

HEM,, | 3124.111 ] 2389.8 | 37.0389 1. 9306
TEw 3476.624 | 3352.1 | 38.0315 1. 5408
HEM.., | 3823.389 |2584.4 | 36.3790 1.9385
TMgy 3876. 849 | 2334.8 ( 37. 1977 2.1120
HEM,,, | 4156.526 | 3279.5 | 37.9136 2.0291
HEM,,, | 4830.262 | 2498.3 | 36.5978 2. 1276
HEM.n | 4871.407 | 3446.9 | 37.7034 2. 1261
TEen 5123.676 | 3804.6 1 37. 9923 2.0434
TMen 5951. 356 | 2768.5 | 35. 6153 1.8742
HEM,, | 6041.853 | 4618.9}37.9305} 51.7475
TEou 7115.092 | 5121.7 | 37. 9512 1. 6895

FARL = | fo(MHz) Qu & tand (1079

HEM,, {3923.321 | 2308.3137.2689 | 2.0214
TEo 4110.851 | 3041.7 | 38.0841 1.7243
HEM,, | 4519.858 | 2679.4 | 36.7355 1. 6262
TMen 4933.641 | 2546.9 | 36. 4447 1. 6689
HEM,» {5208.181 | 3478.3 | 37.5026 1. 5081
HEM,,, |5813.065 | 4110.5 ] 37.7902 1. 5521
HEM,,, |6141.809 | 2897.7 | 36.4384 1. 8802
TEwm 6201. 361 | 4823.2 [ 37.9722 1. 5998
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