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Fig. 1. Sectional view of the traditional F-P antenna.
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Fig. 3. Exploded view of the designed F-P antenna.
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Fig. 4. The geometry of the patch antenna feed.

#1 RESH
Table 1. Parameters of the proposed antenna.
S8 B/ mm | 240 BH/mm | 380 H{E/mm

I 588 w1 34 h 57
lo 100 w2 35.976 h1 1.524
l3 24.7 w3 40 ha 1.524
Iy 25.2 Wy 38 hs 1.524
ls 43.5 ws 28.5 ha 1.524
ls 16.4 we 26.1 hs 57
7 33 wy 3.3 l13 584.952
lg 18.3 ws 5.6 li2 5.2
lo 15.8 l1o 16.4 l11 5.6

FER A HESS X B e 15 U 2R 47 A5 A 45
B, B 5 R R 25 07 ELAE SR AR 5
AT LIRSS, G5 1 20 T (B A A 25 R0 A e R £k
W25 AT R 3, 7E 2.8 GHz S AN ZE eI
At g AR A3 25 5304 5.0 dBi Fi1 4.9 dBi.
T VR Y 22 e R AL 55 R 2.63—3.09 GHz, 47 i
B #2 {5 56~ 2.61—3.01 GHz, ¥ & T K BH F107
BRI iR
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Fig. 5. Simulated axial ratio and gain of the antenna feed.
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TERRAME HESS Hx A B f1 PRS $TiA 7
IR, 193] PRS BT AR 1 5 R
B 7 . B 7 HhaT DO E], PRS HITTE
2.8 GHz I 2 i 2 £ {5 FAH A7 43531 2 0.968 Fil
~164°, T4 B EA SR R BURE R A 0.12. F-P
R hoa] L (2) i EA R, s A
F-P B8R B0 B 0.52 AN K IR s v s
PR hoh 57 mm, Z1%5T 0.53 MK

1E5E W PRS BT A1 F-P iR 6 = BE A,
ARSCHEW T WA F-P RZZEH (RZE A FIR4L B),
e 8 i, Kk A 58 3T 14%5) PRS k5t
F-P X%k, K4 B A TIEH2) PRS B9 F-P R4
HXR& A M, K B 7E0-£F PRS FOTMEAE

A BLT , AT PRS A 57 B AR AP 1 7 )
A, MM EEN w,.

K9 s TR A MIRER B #YZE el i ALy
i HEAR. A9 AU L, BEE PRS ks

1‘0 o im v — o+ — o+ T — 180
- - - PRSI A HIR{4
0.8} — - B R 120
—— PRSI RN _
160 o
E 0.6 | &
= 0.4} 1., 1@
0.2}
1 —120
e
0 : — ; —180
2.6 2.7 2.8 2.9 3.0
SR f/GHz

Bl 7 PRS HIGANA AR Y B R AL
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Fig. 8. Two F-P antenna structures: (a) Antenna A; (b) an-
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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
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Dual circularly polarized Fabry-Perot antenna with
metamaterial-based corner reflector for high
gain and high aperture efficiency”
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Abstract

Based on the ray-tracing model, a new method of achieving a high gain and high aperture efficiency 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 corner 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 are
presented. Then, the performances of the dual circularly polarized antenna feed, the traditional Fabry-Perot
antenna, and the Fabry-Perot antenna with metamaterial-based corner reflector are compared among each other
and analyzed. Finally, the proposed Fabry-Perot antenna is fabricated and measured. The measured left-hand
circular polarization (LHCP) gain and the measured right-hand circular polarization (RHCP) gain of the
proposed Fabry-Perot antenna are 21.4 dBi and 21.3 dBi, respectively. Comparing with the antenna feed, the
LHCP gain and RHCP gain of the proposed Fabry-Perot antenna are enhanced by 16.4 dB and 16.3 dB,
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 wave. The proposed Fabry-Perot antenna with high gain, high aperture efficiency and low

sidelobe at 2.8 GHz paves the way for developing the solar radio telescope and conducting the observation.

Keywords: metamaterial-based corner reflector, Fabry-Perot antenna, high gain, high aperture efficiency,

solar radio telescope
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