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Abstract

Multi-beam and beam-scanning antennas can reduce multi-path fading and improve the utilization
rate of spectrum resources while realizing the coverage of a wide range of communication areas.
In this paper, a four-beam antenna based on defect metasurface is designed. Four slot coupled an-
tennas fed from four different ports are used as feeders. Four circular patches are added to the
feed antenna to improve the beam performance. Finally, the defect metasurface is loaded on the
top of the feed antenna to realize the deflection of four beams with different directions based on
the principle of Fabry resonator. The antenna operates at 6.76 GHz and has a gain of 9.12 dB. The
designed antenna has the advantages of simple structure, low profile and low cost. The antenna
based on the defect metasurface can realize the advantages of low profile, low cost and flexible
regulation of electromagnetic radiation. This idea provides a new method for the design of mul-

EF|I M gk, XTI, 2, B A AR I DY AR BT ). R4, 2023, 12(4): 66-72.
DOI: 10.12677/ja.2023.124008


https://www.hanspub.org/journal/ja
https://doi.org/10.12677/ja.2023.124008
https://doi.org/10.12677/ja.2023.124008
https://www.hanspub.org/

ik &

ti-beam communication antennas.

Keywords

Metasurface, Multi-Beam, Low Profile

Copyright © 2023 by author(s) and Hans Publishers Inc.
This work is licensed under the Creative Commons Attribution International License (CC BY 4.0).
http://creativecommons.org/licenses/by/4.0/

1. 5|8

BiE 5G MZEMERINEE S TEEE R, [RBA. R, @S, HiE. SERNE
PR GPORAMARERGAER R M B2 Y] — R 4B 5 d b EREE[1] [2]. REIIZBER
R BE PR T BE 1 ER IR AR O R R B AR A S RS B IRATITRER . A
PEREREG TR 1 R RO R R e A58 oA [ a2 - B AR RE SR 2 22 Wl R i el BOR 1338 (3]
R, BRI AR I 51 1YL R TREF RO OIE SR FE[4]. BRI t MK N T A5 4L i) —
HERES, e mT AT LA PO AR (87 R s, AT SR B R 24 22 PR A e AR A D BE (5] iBRAR T 11
RO T —FET B AR R S BRI %, A B T HESBACC IR (S R R A AL A R . H AT
] PAY A/MITF T PR 22 R A 1R 2 KA BRI R R A R, IBRIROR £ 5 2 i 2 [A] B Bz 3 BUR 2k SR Gt
THLR[6] 0 AN SCR U IR e RIVEE 2 T 45 5 BT LASERIAR B A RRAS RO DL 383 ) e ST 5 3 42 FEL 1
PBeAg o AT AN TARLE 6.76 GHz HHEBRIEIRZ, AP L5t L IS BR LA N I, Jlad 254015t
VREERR_E 5 AR oy W BRI oC, SRR Z Bl A o 3071 DU R (e o« R 234 9.12 dB.

2. SRR SERERIT
AL (R R 22 1 SRR 2 BT . RERBIRS I 1 B, M EE FikoRiE

z &R

HERURL S
53
e}
w0
i o
- -
= C )
Gk w w
L4 [y

ZERR

Figure 1. Overall antenna architecture
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Figure 2. Simulation results of slot fed antenna
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Figure 3. Two-dimensional direction diagram of the metasurface antenna
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Figure 4. Metasurface current distribution
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Figure 5. Two-dimensional direction diagram of me-
tasurface antenna
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Figure 6. Influence of different h3 values on antenna pattern
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Figure 7. S-parameters of metasurface antenna
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Figure 8. Two-dimensional direction diagram of the metasurface antenna
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Figure 9. Three-dimensional direction diagram of the metasurface antenna when the four feed ports are stimulated in sequence
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