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High Gain Lens Antenna Based on
Huygens Metasurface

MA Bin WU Xiong-bin TANG Li-guang GAO Xi

(School of Information and Communication Engineering.Guilin University of Electronic Technology,Guilin 541004 ,China)

and

Abstract We proposed a novel Huygens metasurface, whose unit cell consists of an "S" shaped line

two open resonant rings that are etched on both sides of F4B substrate. Simulation results reveal that

the proposed Huygens metasurface can realize the phase coverage of 0° to 360° and obtain the transmission

coefficient up to 0. 85. Based on this property,we further design a lens and loaded it on the aperture of a

horn antenna. By employing the metasurface-based lens,the spherical waves at the aperture of horn antenna

can

be converted into plane waves and then significantly improve the antenna gain. Simulation and experi-

mental results show that in the frequency range of 13. 2 to 16. 6 GHz (relative bandwidth 22. 82%) ,the S},

is less than —10 dB,the antenna gain in this frequency range is increased by an average value of 3. 62 dB,

and

the highest gain approaches 18. 7 dB.

Key words lens antenna; Huygens metasurface; high gain



