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Mode converter based on corrugated horn antenna
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(1.School of Physics and Electronic Information, Anhui Normal University, Wuhu Anhui 241002, China;
2.School of Electronic Communication Engineering, Anhui Xinhua University, Hefei Anhui 230088, China)

Abstract: The corrugated horn antenna is investigated for the application of TE: to HE:;1 mode
converter. Two types of structures, i.e. sin-parallel and tanh profile are designed and verified by using
commercial software. It is showed that the Gaussainity is more than 98.6% over a bandwidth of 10 GHz
centered at 94 GHz. The Gaussianity can reach 99.2% at the central frequency. It is also seen that the
beam waist of the sin—parallel type is located at the aperture of the structure. The tanh type bears
advantages of a low-profile and stable phase center.
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Fig.1 Illustration of the two types of structure
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Tablel List of the two corrugated structures

type A B L/mm L,/mm a;/mm a,/mm sigma p/mm w/mm N,
sin—parallel 0.45 - 30.64 36.76 1.50 6.38 0.45 0.40 0.32 6
tanh 0.23 23 51.70 - 1.50 9.57 0.45 0.40 0.32 6
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(a) simulation structure of sin—parallel corrugated horn (b) simulation structure of tanh corrugated horn

Fig.3 Simulation mode of the two designs
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Fig.4 Simulation results of the two designs, S|, parameter and input-output conversion

P 4 PRSI AR, S SEORE A 5

backwards fields le N|

beam-waist [ [T Lt
on the aperture
iy

beam-waipt location

phase center L,={1-exp[-4.8/(kea, /4nLY"]} L

(a) field distribution in the sin—parallel corrugated structure (b) field distribution in the tanh corrugated structure
Fig.5 Field distribution in the corrugated structure
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