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Automatic Measurement Method of the Resonant Frequency of

Cylindrical Dielectric Resonator with Holes
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Abstract: One method of calculating the resonant frequency of cylindrical dielectric resonant

with holes is introduced. The method is based on the solution of eigenvalue of the Maxwell

equation, and the resonant frequency of cylindrical dielectric resonant with holes is solved by

applying the PDE tool box in the M atlab. Compared to the measurement results of the PNA, the

error of the method is not more than 0.4%. The numerical method can be programmed by

Matlab, and then can be applied conveniently in the test software VEE of the PNA. Thus, the

complementary advantages of the method are very beneficial for the design of the resonant

frequency of cylindrical dielectric resonant with holes and the deformation cylindrical dielectric

resonant, and also can be used for solving many other problems, such as online automatic

measurement of the resonant frequency of cylindrical dielectric resonant with holes and the

deformation cylindrical dielectric resonant.
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Tab. 1 Resonant frequency according to the different
values of &
h/mm f/GHz N IMHz N/ MHz
0 2.6770 0 0

0.5 2.7018 24.8 1.07

1.0 2.7274 504 2.28

1.5 2.7542 77.2 3.66

2.0 7.7826 105. 6 5.25

2.5 2.8130 136. 0 7.13

3.0 2.8424 165. 4 9.15

3 3.5 2.8724 195. 4 11.43

Fig.3 Cylindrical dielectric resonator with holes 4.0 29018 4. 8 13.98
4.5 2.9305 253.5 16.83

5.0 2.9577 279. 7 19.91
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Fig- 4 Model of solving the resonant frequency
established in PDE
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Fig. 5 Fitting curve obtained in CFtool
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Fig- 6 The short circuited measurement system of the

4

parallel plates

7

Fig- 7 The short circuited measurement fixture of the

parallel plates
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