Journal of Antennas RK£R%:4R, 2026, 15(3), 39-48 Hans X
Published Online September 2026 in Hans. https://www.hanspub.org/journal/ja
https://doi.org/10.12677/ia.2026.153005

— SRR B ERER X &%t

& 4, KOk, Rk, B F, IHRGE, fo
PR R BAIRHARG IR AR, By 74 %

s HEA: 20264F8 H1H; FHHEM: 20264F8H25H; KA HA: 20265F9H1H

 E

NEERT T K TIETK/KaSi R KRR RIE K B iR B MgE, R EEAR 2R AT 0.8 KRR £
RETH . MRERER, EREKHEL17.7~21.2 GHz 27.5~31 GHzE R FK /N T1.4:11, REREKRT
65%, F—FMEFRTF-14.9 dB.

KA

AR, KR, EiRi, EERE, RFERLE

Design of a High-Efficiency, Low-Sidelobe,
Circularly Polarized Hat-Shaped Antenna

Ting Chao, Lin Zhang, Yangguang Deng, Yang Yang, Shuping Wang, Guangjian Ye

Xi’an Aerospace Remote Sensing Data Technology Co., Ltd., Xi’an Shaanxi

Received: August 1, 2026; accepted: August 25, 2026; published: September 1, 2026

Abstract

This paper designs a hat-shaped feed operating in the K/Ka frequency bands along with broadband
feeding networks, which are used as illuminators for a 0.8-meter standard ring-focus reflector. The
test results show that the antenna achieves a voltage standing wave ratio of less than 1.4:1 in both
the 17.7~21.2 GHz and 27.5~31 GHz frequency ranges, with an antenna efficiency greater than 65%
and a first sidelobe level better than -14.9 dB.
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Figure 1. Structural diagram of the hat-shaped feed
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Figure 2. VSWR simulation curves of hat-shaped feed: (a) Receiving frequency band; (b) Transmitting frequency band
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Figure 3. Simulated radiation pattern of hat-shaped feed
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Figure 4. Structural model of the antenna
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Figure 5. Simulated far-field patterns of orthogonal cut planes at full frequency points
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Table 1. Simulated gain and first sidelobe level of antenna system
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21.2 429 -19.8 65.1%
27.5 44.97 -17.8 62.8%
29.25 45.78 -15.7 63.7%
31 46.18 -15.6 62.3%
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Figure 6. 3D model of broadband four-ridge circular polarization feed network
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Figure 7. VSWR simulation curves of feed network: (a) Receiving frequency band; (b) Transmitting frequency band
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Figure 8. Phase difference simulation curves of four-ridge circular polarizer
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Figure 9. Measured VSWR curves of complete antenna port
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Figure 10. Measured far-field patterns of antenna at characteristic frequencies
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Table 2. Measured electrical performance indexes of antenna system
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