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Table 1 Theoretical parameters of converter geometry structure

a/cm fo/GHz Ry/cm 0, /rad 77,\'|m/%
3.0 4.2 11.087 0.576 88 99. 273
3.0 4.4 13. 142 0.559 77 99.513
3.0 4.6 15. 242 0.539 57 98.925
3.0 4.8 17.396 0.519 27 99. 146
3.0 5.0 19.611 0.499 79 98. 875
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Table 2 Geometry of two converters and their simulation results

conversion efficiency/ % bandwidth(4==90%)/GHz
a/cm R,/cm 0, /rad L' /cm L”/cm
theoretical simulated theoretical simulated
3.0 11.596 0.573 26 25.158 1 9.707 7 100 99. 64 4.09~4.49 4.11~4.53
3.9 22.335 0.503 76 43.1256 12.549 1 100 98. 62 3.99~4.63 4.03~4.57
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Fig. 2 Power conversion efficiency s frequency
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TM,,-TE,; mode converter of tri-bend circular waveguides

ZHANG Qiang, YUAN Cheng-wei, LIU Lie
(College of Optoelectric Science and Engineering , National University of Defense Technology, Changsha 410073, China)

Abstract; The structure of tri-bend circular waveguides was studied by theoretical calculation, theoretical design and numer-
ical simulation. The TM,,-TE,, conversion efficiency formula were derived and the condition for the highest conversion efficiency
was obtained. Two mode converters of this kind with an inner radius of 3.0 cm and 3.5 ¢cm were analyzed. The conversion effi-
ciency exceeded 99. 64% and 98. 62% at 4. 25 GHz and its bandwidth of power conversion efficiency exceeding 90% reached
9.88% and 12.71%, respectively. The simulation verified the theoretical design.

Key words: Circular waveguides; Mode conversion; Mode coupling; Numerical simulation



