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Fig. 2. Principle of the F-P antenna with metamaterial-based corner reflector.
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Fig. 4. The geometry of the patch antenna feed.
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Table 1. Parameters of the proposed antenna
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I 588 w1 34 h 57

L 100 w2 35.976 h 1.524
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Fig.5. Simulated axial ratio and gain of the antenna feed.
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Fig. 13. Gain and aperture efficiency of the proposed F-P antenna and antenna B.
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Fig. 14. Electric field distributions: (a) Antenna B; (b) the proposed F-P antenna
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Fig. 15. The fabricated F-P antenna and measurements in microwave anechoic chamber.
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Fig. 16. Axial ratio and gain: (a) Left-hand circular polarization; (b) right-hand cir¢ular polarization.
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Fig.17 Radiation patterns: (a) Leftchand circular polarization; (b) right-hand circular polarization.
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Table 2. Comparisons of F-P antennas with the realized gain higher than 19 dBi.
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Dual Circularly Polarized Fabry—-Perot Antenna with
Metamaterial—-based Corner Reflector for High Gain
and High Aperture Efficiency’

Zhao Zhen-Yu! Liu Hai-Wen" ' Chen Zhi-Jiao® Dong Liang® Chang Le! Gao Meng-Ying"

1) (School of Information and Communications Engineering, Xi’an Jiaotong University, Xi’an 710049,
China)
2) (School of Electronic Engineering, Beijing University of Posts and Telecommunications, Beijing
100876, China)
3) (Chinese Academy of Sciences Yunnan Observatory, Kunming 650216, China)
Abstract
Based on the ray-tracing model, a new-method for achieving a high
gain and high aperture efficieney Fabry-Perot antenna with
metamaterial-based corner reflector is proposed. The proposed
Fabry-Perot antenna is composed of a dual circularly polarized patch
antenna feed and the. metamaterial-based corner reflector. The
metamaterial-based. cotner reflector consists of four phase correction
metasurfaces_and\a partially reflective surface. First, theory and analysis
of the Fabry-Perot antenna with metamaterial-based corner reflector is
presented. Then, the performance of a dual circularly polarized antenna
feed, the traditional Fabry-Perot antenna, and the Fabry-Perot antenna
with metamaterial-based corner reflector are compared and analyzed.
Finally, the proposed Fabry-Perot antenna was manufactured and

measured. The measured left-hand circular polarization (LHCP) gain and
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the measured right-hand circular polarization (RHCP) gain of the
proposed Fabry-Perot antenna are 21.4dBi and 21.3dBi, respectively.
Compared with the antenna feed, the LHCP gain and RHCP gain of the
proposed Fabry-Perot antenna is enhanced by 16.4dB and 16.3dB,
respectively. Compared with the traditional Fabry-Perot antenna, The
metamaterial-based corner reflector acts as both a reflection surface and a
phase correction surface. It manipulates the propagation direction and
phase of electromagnetic waves. The proposed Fabry-Petet\antehna with
high gain, high aperture efficiency and low sidelobe at:2.8\GHz paves the

way for solar radio telescope and observation.

Keywords: Metamaterial-based corner reflector, Fabry“Perotantenna, high gain, high

aperture efficiency, solar radio telescope

PACS: 41.20.Jb, 78.67.Pt, 52.40.Fd

* Project supported by the National Natural Science Foundation of China (Grants No. 11941003), the
Key Program of the National’ Natural Science Foundation of China (Grant No. U1831201), the
Joint Funds of the WNational“Natural Science Foundation of China (Grant No.U2031133), the
National Key Research and’Development Project (Grant No. 2017YFE0128200), and the Applied Basic
Research Program and Rrojeet of Yunnan Province of China, (Grant No. 2019FB009).

17



