2025 4 45 39 % 45 6 ) W H R F R Vol.39 No.6 2025

CREE 174 3D JOURNAL OF TEST AND MEASUREMENT TECHNOLOGY (Sum No. 174)
XEHS: 1671-7449(2025)06-0737-08 I. Test Measur. Technol., 2025, 39(6): 737-744.

B THERERE GRS EERL R

;r_j@g]g 1,2’ jL ifil'2, fi‘fﬁil’z, i9‘€§:1,2*

. PE R YR T TR 2B, (hPE K 030006
2. INPERZ: Todim s S LI s i E, vy oKJE 030006)
W OE: BT R IR TR A A R I R A A R S L, TR T C B R A . %Kk 1614
54X A TRIRHEG (1477 T B0 T4 18 A A F b A b R 1T RN BB MR K 2R A . ESEBRR 2R gk Ak e 4 i 3
T, AT LA SR B BOR 2k 0 2R AN A e 4 o DR Ak 38, Sk . R T 3E (5 A5 3R, HIE T — R
0. 592X 0. 592X 0. 0762,(A, 4 5. 2 GHz I F F1 25 [ A3 1O B REAEA BEATINGRL . SEI A5 SRR, KL
—10 dB FHFLHT 56 A 45. 8% (3. 99~6. 36 GHz) , 3 dB Al LA 58k 24. 7% (4. 93~6. 32 GHz) , WE{H 3425 A5
6.05 dBi, 515 B4 TR LA RITA—Si: .

KSR R REE S S B

hES%ES: TNS23 . 24 SCHERFRIDAD: A doi: 10. 62756/csjs. 1671-7449. 2025082
SIS 2Raen, i, ®)Hz, 4. ST AR Y 90 A 1 AR AL R [T, B AR 2= 4, 2025, 39
(6): 737-744.

NIU Xuyin, YOU Zheng, WU Guangqian, et al. Broadband low -profile circularly polarized antenna based on
metasurface[ J]. Journal of Test and Measurement Technology, 2025, 39(6): 737-744.

Broadband Low-Profile Circularly Polarized Antenna Based on
Metasurface
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2. Shanxi Key Laboratory of Wireless Communication and Detection, Shanxi University, Taiyuan 030006, China)
Abstract: A broadband low-profile circularly polarized slot antenna based on a metasurface is proposed for
C-band satellite communication. The antenna integrates a polarization-converting metasurface, composed of
16 “Z”-shaped units arranged in a 4}X4 periodic array, with a slot antenna. By loading the metasurface onto
the slot antenna, linearly polarized waves generated by the slot antenna are converted into circularly polarized
waves, enabling efficient polarization conversion. To validate the design, a prototype with dimensions of
0. 592,X0. 594,X0. 0764, (where A, denotes the free-space wavelength at 5.2 GHz) was fabricated and
experimentally characterized. Measurement results demonstrate a — 10 dB impedance bandwidth of 45. 8%
(3.99~6.36 GHz), a 3 dB axial ratio bandwidth of 24. 7% (4.93~6.32 GHz), and a peak gain of 6. 05 dBi.
The experimental results exhibit excellent agreement with simulations, confirming the effectiveness of the
proposed antenna design for broadband and low-profile applications in satellite communication systems.
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Tab.1 Dimensional parameters of antenna
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Fig.2 Metasurface units of three types of antennas
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Fig.3 S, and AR results of three types of antennas
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Fig. 4 Electric field components and equivalent circuit
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Fig.5 Surface electric field of metasurface
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Fig. 7 Surface current of antenna metasurface unit
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Fig. 13 Measured and simulated gain of antenna
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Fig. 14 Comparison of measured and simulated radiation patterns of antenna
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