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Abstract

Coupled mode theory is an effective tool for analysis and synthesis of overmoded waveguides, but the inverse problem has not been
solved yet. This paper completed the iterative procedure to solve the inverse problem. The new method can design automatically and
fast various mode converters, mode transducers and horn antennas with special radial pattern. Compared with conventional methods,
the structure design using the new method has more advantages in electromagnetic and structural properties. Two design examples
are given: dual band TM;—-TE,; mode converter and smooth-wall feed horn antenna. The two working frequencies of the dual band
TMy;—TE;; mode converter are 8.75 GHz and 10.3 GHz, and the radius is 16 mm. The converter efficiencies exceed 99% at the two
working frequencies. The smooth-wall feed horn antenna converts the TE;; mode to Gaussian beam effectively. Simulation results

agree well with the theoretical predictions.

Keywords: coupled mode theory, mode converter, mode transducer, iterative method

PACS: 52.35.Hr, 42.68.Ay, 92.60.Ta DOI: 10.7498/aps.62.115204

1 Corresponding author. E-mail: hexy789@163.com

115204-5



