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Table 1 Simulation results of power conversion efficiency of TE,, mode varying with the length of straight circular waveguide
No. frequency/GHz ~ R/em 6/ ° l/em calculated value/% simulated value/%
0 3.75 11.05 90.0 41.47 100 96.8
1 3.75 11.05 90.0 107.67 100 98.1
2 3.75 11.05 90.0 173.87 100 96.0
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Table 2 Simulation results of power conversion efficiency of TE;; mode varying with the length of straight circular waveguide

No. frequency/GHz ~ R/em 6/ ° I/cm calculated value/% simulated value/%

0 3.75 7.65 90.0 23.44 100 99.9
1 3.75 7.65 90.0 54.42 100 99.7
2 3.75 7.65 90.0 85.39 100 98.9
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Table 3 Power attenuation of TE,, and TM;, modes under different materials and inner radii
conductivity g,/ dB- m™' g,/ dB- m”! power attenuation/ % - m '
material
o/ S m”! a=4.5cm  a=3.5cm a¢=4.5cm a=3.5cm a=4.5 cm a=3.5cm
copper 5.80 x 10’ 0.007 0.012 0.011 0.022 0.21 0.39
stainless steel  1.10 x10° 0.048 0.089 0.081 0.158 1.47 2.80
3 a=4.5 cm 10 m

2.1% a=3.5 cm 10 m 3.9%
10 20 90%
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Study on a combined TM,,-TE,, mode converter of
bent circular waveguides

ZHANG Yu-wen  SHU Ting  YUAN Cheng-wei
College of Optoeleciric Science and Engineering National University of Defense Technology Changsha 410073  China

Abstract  This paper studies the combined TM,,-TE,, mode converter which consists of two bent circular waveguides with a
straight circular waveguide between them. Keeping the axes parallel of both the output and the input ports its structure is analyzed and
power conversion efficiency is calculated by theory and simulation. The results from both methods are in good agreement. Considering of
higher-order modes coupling and the power attenuation of the straight circular copper waveguide the output value of the overall power con-
version efficiency is 93.8% at 3.75 GHz when the inner diameter is 9.0 cm and the axial distance between the two ports is up to 10.57
m.
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