THE HARRIS ScIENCE REVIEW OF DosHiSHA UNIVERSITY, VOL. 64, No. 3 Oct 2023

Design for Primary Horn Based on Dominant Beam Mode and

Evaluation for Near Field Distribution

Hiroyuki DECUCHT* and Mikio TSUJT*

(Received June 30, 2023)

Horn antennas used as a primary radiator for reflector antenna systems can be designed by using the aperture-

field method. Recently, such horns are used as primary radiators for reflectarray antennas and transmitarray antennas.

Detailed dimensions of the horn including phase center are finally determined by numerical calculation and optimization.

This paper proposes formulation based on the dominant beam mode for obtaining the primary horns.

As examples, a

design procedure for a primary horn with specified dimensions (an axial length or a flare angle, or a distance between the

horn aperture and the reflector) and a study on primary radiators with different phase centers are also presented.
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Phase center
Beam waist

Fig. 1. Parameter definition of a dominant beam mode

excited from a horn antenna.
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Fig. 2. Typical horn at 13-GHz band for illuminating

a reflector with specified diameter.
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Fig. 3. Typical horn at 30-GHz band for illuminating
a reflector with specified diameter.
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Fig. 4. Aperture diameter Dy, /X of designed horn with
specified axial length L/\ for various reflector diame-
ters D/A = 10, 15, 20, 25.
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Fig. 5. Flare angle of designed horn with specified axial
length L/\.
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