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A Hybrid Resonant Mode Identification using Non-decaying Mode
Analysis in Dielectric Loaded Cylindrical Cavity Resonators
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Abstract

A rigorous field analysis by the non-decaying mode and the contour graph method is presented for
dielectric-rod loaded cylindrical cavity resonators. Resonant frequencies and the lowest order modes for this
resonator are calculated. The mode charts are presented to design the resonators. TE mode(transverse electric or
H mode, having no Ez), TM mode(transverse magnetic or E mode, having no Hz) and HEM mode(hybrid
electromagnetic mode, having non-zero Ez and Hz) are analyzed in detail using non-decaying mode method. The
mode charts are completed. The validity of the theory is confirmed by experiments. The results were on the whole
satisfactory. Experimental measurements show excellent agrement with the numerical results. The average error
of TE, TM, and HEM mode is about 0.20 %, 0.14 %, and 0.28 %, respectively.
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Table 1. The measured and calculated resonant fre-
quencies of TEq; mode.

fAA4 29 TEw 4 TEq0$) 0% (%)
W E(mm) | R (GHz) | ANH(GHz)| —
0 25.050 25.073 0.091
2 24.475 24.565 0.367
3 22.675 22,701 0.114
4 20.625 20.667 0.203
5 19.025 19.036 0.057
6 18.000 18.039 0.216
7 17.550 17.602 0.296
7.5 17.488 17.538 0.285
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N,

¢

r_>i .ﬁ,°_(.

ol

ofp Mt N L2 W3 X Ho o rfr off ofd
¥ ozi 1.0

+4A 29 TMye] TMg109] o} (%
BAEmm) | 2@ | A | Y
0 14.400 14.499 0.062
2 12.956 12.969 0.100
3 11.881 11.875 0.051
4 11.075 11.055 0.181
5 10.550 10.524 0.246
6 10.256 10.231 0.244
7 10.119 10.116 0.030
7.5 10.125 10.102 0.227
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