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Figure 1 Circular quadruple-ridged waveguide and normalized cutoff
wavenumbers versus ridge structure [43].
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Figure 2 Conventional quadruple-ridged OMT structure.
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Figure 3 Configurations of OMT structure.
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Table 1 Values of the structural parameters
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Figure 4 Level of the higher-order modes generated at circular
waveguide port.
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Figure 5 OMT reflection coefficients with different L.
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Figure 6 OMT TE;; mode level with different L.
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Figure 7 The waveguide side-wall parameter R, of OMT.
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Figure 8 OMT reflection coefficients with different R,.
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Figure 9 The TE; mode level of the OMT with different R..
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Figure 10 Coaxial probes with step impedance unit.
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Figure 12 OMT reflection coefficients with different L;.
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Figure 13 OMT reflection coefficients with different H,.
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Figure 14 OMT reflection coefficients with different D;.
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Table 2 Optimization values of OMT structural parameters (unit:
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Figure 15 Reflection coefficients of optimized OMT.

3.0 45 6.0 75 9.0 10.5
$i# (GHz)

Bl 16 RAb)5OMTS [k B 45 5
Figure 16 Isolation of the optimized OMT.
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ik BE AT R R FABIFE kR R
(GH2) (%)  (@B)  (dB)  (dB)
[30] 1-22 75 <15 <0.2 >20
[32] 24-4 50 <-20 - >40
[33] 1-2 667 <—188 <02 >35.7
[34] 4-85 72 <15 <l >40
[37] 3.6-124 110 <15 <03 -
[41] 1.1-1.9 53 <20 <0.15 >45
A 33-100 100 <16 <0.4 >35

R R TN A RS AT AR IR 2.

T3 T AT HIVU B OMT S5 AR 3E M SCilik
PUEOMTSZIPERERIXT L, #1H A  BE LL A AR b 35
TAEMR, X9 O REG ImABFE. it 1BE
B M SCHR S SR EL AT DA, ASSCBET 301
W58 VB OMT, TAEMIZR3.3-10.0 GHz, X5 % A
100%, TAESRT Y ISl B 280N F—16 dB, A
RFE/NT0.4 dB, i RE R K T35 dB, 5k 28
FIPYHEOMTAHH b, HAT RAFHIZEA A ERE.

5 #Eip

T BT A 5 S S A b, A
Bt T — R LA B4 FI3: 1 O PIEFOMT, — i3t
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Design of high-performance quad-ridged OMT with a 3:1
bandwidth
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Orthomode transducer (OMT) is a key component in radio astronomy telescope antenna feed systems. Conventional
OMTs are found coupling energy to higher orders at high frequency band when operating bandwidth over 2:1, which is
exacerbated by manufacturing errors. The higher order modes degrade OMT performances and affect horn radiation
pattern, which is unsuitable for wide band applications. In this paper, the effects of main parameters on higher modes
performances and wideband matching method are studied. A 3:1 bandwidth quad-ridged OMT from 3.3-10.0 GHz is
designed. We built a prototype of this design and checked its performances. The reflection coefficients of two orthogonal
polarizations are better than —16 dB, the insertion loss is less than 0.4 dB and the isolation is better than 35 dB. Measured
and simulated results match very well, which validates our design.

radio astronomy telescope, orthomode transducer, wide band, quad-ridged waveguide
PACS: 95.55.Jz, 84.40.Az, 42.82.Et
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