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Effect of the TE,, and TE,, Modes in the Circular Waveguide TM,, Mode
Converter on the Coupling Degree of the Circular Waveguide Coupler

CHEN Jiahui, ZHOU Zhenyu, WENG Ming’, CAO Meng
(Faculty of Electronic and Information Engineering, Xi’an Jiaotong University, Xi’an 710049, China)

Abstract In order to accurately measure the coupling degree of the circular waveguide coupler, the influence
of TE,, and TE,, modes on the coupling degree of the circular waveguide TM,, mode converter is studied in this
paper. According to the characteristics of TM,,, TE,; and TE,, mode field distribution in a circular waveguide, the
influence of TE,, or TE,; mode content on coupling degree dispersion is studied by CST simulation. The influence
of the relative angle between two mode converters on the mode in the coupler and the coupling degree dispersion is
studied by simulation and experimental measurement. The results show that the dispersion of coupling degree
increases with the increase of TE,, or TE,, mode content in couplers. When the coupling degree is measured with a
rectangular TE,, to circular waveguide TM,; mode converter, the dispersion is large, and a small amount of TE,,
mode will appear in the coupler when the relative angle between the two mode converters is 0° or 180°, while a
small amount of TE,, mode will appear in the coupler when the relative angle is 90° or 270°. When the coupling
degree is measured by the coaxial TEM to circular waveguide TM,, mode converter, there is almost no TE,; mode
and TE,, mode in the coupler, and the coupling degree is less dispersed. Comparing the simulation and experiment
results of two different types of circular waveguide TM,, mode converters in coupling degree measurement, it is
concluded that using the average coupling degree can better eliminate the coupling degree dispersion and reflect the
real coupling degree of couplers. The research provides a new test method and basis for accurately calibrating the
coupling degree of couplers.
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Field test diagram of coupler coupling degree. (a) Mea-

Fig. 11
surement of coupling degree with rectangular TE,, to
circular waveguide TM,, mode converter, (b) measure-
ment of coupling degree with coaxial TEM to circular

waveguide TM,, mode converter
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Fig. 12 Coupling degree test results. (a) Test results of 0° and

180° rotation of the mode converter, (b) test results of

90° and 270° rotation of the mode converter
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Fig. 13 Coupling degree test results
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