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Design and Fabrication of a Simple Orthogonal Mode Transduce
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Abstract

A simple orthogonal mode transducer{OMT) for X-band has been proposed in this paper. This OMT is
designed such that a polarized wave can be guided in a direction using several thin guiding posts, and the other
orthogonally polarized wave can be guided in the other direction using other thin guiding posts. The OMT cansists
of a T-shaped waveguide section with guiding posts, two tapering waveguide arms, and has three flanges for
connection with two adapters and an antenna. The optimum numbers and the optimum positions of the guiding
posts were obtained numerically using the HFSS CAD fool. The isolation between two polarizations in a
manufactured OMT is higher than 42.8 dB and the reflection from the OMT is lower than —17.5 dB af the
frequency band of 9.5 GHz<f<10.5 GHz. The OMT can be used for a polarimetric antenna set, which can be
used in a polarimetric scatterometer system.
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Fig. 1. OMT structure.
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(a) at port 1 and (2) at port 2.
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Table 1. Simulation results with various numbers

of the V-pel. guiding posts (verlical

cylinders in Fig. 1.)

el g | Sy (dB) | Sp (dB) | Su (dB)
0 ~1532 ~20697 | 47779
! ~1545 ~18.861 | —41713
2 ~26.6 ~17.91 ~51418
3 ~33.306 ~15961 | -35.004
4 ~32.984 —17.054 | —42.027
5 ~27.073 ~1627 - 64261
6 ~2526 ~16633 | -50.757
7 ~25221 ~15492 | —42.008
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Table 2. Simulation results with various numbers
of the H-pol. guiding posis (horizontal
cylinders in Fig. 1)

22 A Sn (dB) Sn {(dB) Sia (dB)
0 -126.851 —-15.628 —41.59%
1 - 126,037 — B87 ~46.608
2 -32.28 —14.017 -28.613
3 —32.138 -172 -40.348
4 -31.239 -17.429 -47.713
5 —27.073 -16.27 —64.261
6 ~25.77 -16.92 -56.902

—-24.046 —13.898 —49.615
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Fig. 3. Measuremment of reflection coefficient at port 1

(Su).
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