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A Study on the Selection of Measuring Mode in
the Permittivity Measurement Using a Circular Cylindrical Cavity
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Abstract

This paper describes resonant mode selection with which the relative permittivity can be measured
exactly, To measure the relative permittivity, a circular cylindrical cavity filled with dielectric
material is used. When the circular cylindrical cavity is filled with the dielectric material, the air gap
occurs on account of machining error. Accurate relative permittivity can be obtained by using less
sensitive mode in resonant frequency variation by the air gap. As a result, Average 0.009 % resonant
frequency variation in the vertical and the radial direction appears at TEo1 mode, It is interesting
that the frequency variation by the air gap at TEo; mode turns out to be the least sensitive,
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Fig. 1. Cylindrical resonator filled with dielectric,
considered the air gap of the vertical and
the radial direction,
Y
F
15mm

3 2 Agd o]£%
Fig. 2. The cross sectional view of the circular

cylindrical cavity used for the measurement.
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Fig. 3. The resonant frequency variation for the air
gap in the radial direction.
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Fig. 4. Magnification of TEp, mode to see the
effect of the air gap in the radial direction.
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Table 1. Calculated resonant frequencies by the air gap of the radial direction in each mode.
e > wasm | sazasom | FETIE R e gy | TRUE WA
78 10.1874 0.0029 2.0540 0
TMoo 785 101872 0.0010 2.0540 0
792 10.1871 0 2.0540 0
78 10.6830 1918 1.9979 3.725
TEm 7.85 10.5940 1,068 2.0316 2101
7.92 10.4820 0 2.0752 0
78 17.6990 00113 2.0514 0.024
TEm 785 17.6970 0 2.0519 0
792 17,6970 0 2.0519 0
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Fig. 8. Magnification of TEy; mode to see the

effect of the air gap in the vertical direction.
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Table 2. Calculated resonant frequencies by the air gap of the vertical direction in each mode.

T sdmm | 2azaecm FEETE R wgae 2z R
149 10.2270 0313 2.0380 0.624
TMano 14.95 102110 0157 20444 0312
15 10.1950 0 2.0508 0
149 105100 0.0095 2.0642 0019
TEw 14.95 105100 00095 2.0642 0019
15 10,5090 0 2.0646 0
149 17.7000 00057 2.0512 00097
TEw 14.95 17,699 0 20514 0
15 17.69% 0 20514 0
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