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A Study on the Resonant Mode Identification in the Dielectric—disc
Loaded Cylindrical Cavity Resonators
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Abstract

We described a method of resonant mode identification in dielectric-disc loaded cylindrical cavity
resonators. The characteristic equations are solved using the ContourPlot graph of Mathematica.
Contour graph method uses graphical method. It is comparable with numerical method. The numerical
method is very difficult mode identification. The analysis is based on the approximated electromagnetic
representation which is only concentrated on the calculation of resonant frequencies, and a mode
identification of resonant frequencies has not been covered. However, It is possible to calculate precise
resonant frequencies and to identify the mode of resonant frequencies using the contour graph method.
The contour graph method is not a method using approximated representation of electromagnetic field
variation at the outer area of dielectric in the resonators. It is a method using exact representation.
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3. Contour graph gH#
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Fig. 4. The resonant frequency variation of
TE mode with the L in the cylindrical
cavity resonator with dielectric slab.
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Table 1. The resonant limits of TE mode.

@9l : [GHZ]
RE= W F-21A | A2 L+le] Wag o
TR £ | BETA7 (oA B
F27) | [#=o]:15
mm] [#E0]:5~15mm]

TEou |26.364 [10.800| 15.364 | 19.487~15.364
TEoiz | 31.544|17.625| 17.213 | 27.128~17.213
TEms | 38.656 | 26,687 | 19.487 | 35.477~19.487
TEoa | 48.851 | 28.891 | 21.930 | 44.258~21.930
TEois | 55.633 | 34.783 | 24.484 | 53.509~24.484
TEoz | 48.939 | 22.159 | 32559 | 41.238~32.559
TEo2s |53.850 [29.554| 35.223 | 47.690~35.223
TEoz | 59.958 | 37.843 | 37.335 | 63.095~37.335
[ TEogss | 71.374 | 33.758 | 43.600 | 68.981 ~43.600
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Table 2. The resonant limits of TM mode.
9] : [GHz]
22 [0 [§4A] F4A [Loo] Ba@ o
27| &9 | EFTR7) (FrA &)
271 |[%°]:15m| [ % ©]:5~ 15mm]
m]
TMoie |15.311] 6.759 7.182 7.182~7.182
TMon [18.287]13.731| 11611 | 23.179~11.611
TMoiz [25.188]16.394| 18681 | 30.087~ 18681
TMois [33.681]21.013 23.179 | 37.440~23.179
TMois (42.830] 25527 | 25674 | 45.606~25.674
TMois |92.292(32.194 | 27.858 | 54.279~27.858
TMaz2 [40.434]26.129| 25.710 | 45.677~25.710
TMogz [46.205]33.703! 31.628 | 51.593~31.628
TMos2 [58.611129.935| 35459 | 63.687~35.459
TMoss |62.732| 37942 | 39.775 | 67.795~39.775
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¥ 3. TEp® BE TH.
Table 3. The mode separation of TEoux.
@¢] : [(GHz]
7= #ls | TE 2= Fa4 | FI
FRAF T A5 36k
TEou 17.517 26.364 15.364
TEoz 23.573 31.544 17.213
TEos 28.353 38.656 19.487
TEo4 31.615 48.851 21.930
TEois 37.620 55.633 24.434
TEo2 32.123 48.939 32.559
TEqws3 36.655 53.850 35.223
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Table 4. The mode separation of TMop,

9] : [GHz]
B HE | TM RE | F35 | Fa5
BAFAF| ga | g

TMoro 13.692 15.311 7182
TMon 16.247 18.287 11611
TMoiz 21.714 25.188 18.681
TMoia 26.816 33.681 23.179
TMoua 32.207 42.830 25.674
TMaos 35.171 52.292 27.858
TMozz 24.341 40.434 25710
TMoz 33.545 46.205 31.628
TMoz 32.976 58611 35.459
TMozs 34.581 62.732 39.775
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x® 5. TEon modedl A&z Aitel & &7
F e,
Table 5. The measured and calculated resonant

frequencies of TEq mode.

TR |, . .
22 2| [GHz]| A1 2 X [GHz]| £ 2H %)

= o}[mm)]
5 19.437 19.484 0.241
6 18.455 18.426 0.157
7 18.076 17.936 0.774
8 17.926 17.714 1.182
9 17.833 17.611 1.244
10 17.821 17.562 1.453
11 17.816 17.538 1.560
14 17.802 17518 159
15 17.800 17517 1.589
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