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Q-band TE,, -TE,, high power microwave mode converter

ZHANG He, LUO Yong, XU Yong
(University of Electronic Science and Technology of China, School of Physical Electronics, Chengdu 610054 ,China)

Abstract: Based on the coupling wave theory and phase re-matching technique, a Q-band TE,,-TE,; circular waveguide
mode converter for transmitting high power microwave has been designed and analyzed by numerical calculation and sim-
ulation. Results of 4-period and 6-period mode converter are demonstrated in this paper. The numerical calculation show
that maximum conversion efficiency is 98. 82% and bandwidth is over 2. 2GHz for 4-period structure. However, for the
6-period one, the maximum conversion efficiency is 99.89% and bandwidth is over 1. 7GHz. It also presented the influ-
ence of the key parameters on the conversion efficiency. Simulated results from HFSS agreed well with the numerical
calculation. Based on the theory and simulated results, a mode converter was fabricated and tested. It turned out that a

pure TE,, mode was abtained.
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Fig.1 Schematic of snaky-bend mode converter
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Table 1 Simulation results of TE, -TE,;, mode converter

Parameter 4 6
Radius (mm) 8 8
& 0.1226 0.080894
& -0.00071 0.000659
& 0.01214 0.0112379
I -0.003 0.001828
b -0.0083 0.0305599
8y -0.0273 0.0015566
Pom 0.999996 0.999995
) TE,, 1.3049 x10 -3 2.1819x10 4
Fractional 7 0.9882 0.9989
power
TE,, 0.0026 6.0440 x10 =6
TE,, 0.0079 8.5734 x10 ~*
Efficiency 98.82% 99.89%
Converter length(m) 0.232 0.34962
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Fig.2 Fractional power along axis in (a) 4-period, and

(b) 6-period
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Fig. 4 Fractional power versus frequency in 4-period mode
converter (a) in different, (b) in different length, and(c)
in different radius
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Fig. 5 E-field plot of mode converter at the input and out-
put profile for (a) 4-period and (b) 6-period
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Fig. 6 Comparison between numerical calculations
and simulation (a) in 4-period, and (b) in 6-period
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Fig. 7 Schematic of hot test principle
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