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Abstract

This paper innovatively proposes the use of a quadratic Bézier curve as the ridge curve model, com-
bined with an innovative feeding structure. As a result, the voltage standing wave ratio (VSWR) re-
mains stable below 2 in the 1~10 GHz frequency band and achieves excellent matching in the 1~10
GHz frequency band. Parametric simulation optimization reveals that this feeding structure can ef-
fectively reduce the VSWR and improve the gain. Additionally, the combined design of the ridge cham-
fer and the cavity further reduces reflections. Based on parametric modeling, a genetic algorithm is
employed for iterative parameter optimization, ultimately achieving the best matching effect under
a double-exponential function pulse source. This design not only boasts excellent performance but
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also features a simple component design, facilitating subsequent processing. It is suitable for a va-
riety of radiation scenarios.
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Figure 1. Schematic diagram of a double-ridge waveguide
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Figure 2. Structure of the antenna
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Figure 3. Schematic of feeding structure; (b) Feed line VSWR simulation results
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Figure 4. (a) The influence of different selections of control point P1 on the curve shape; (b) Schematic diagram of the coor-
dinates of the ridge curve
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Figure 5. The voltage standing wave ratios (VSWR) of horn antennas with ridge curves having three different control points
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Figure 6. (a) Wedge structure schematic; (b) Chamfer structure schematic
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