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Research Progress of Satellite Antenna Based on
Metasurface ; an Overview

HAN Leng, XIE Wenxuan, GONG Anmin, YANG Yufei

(School of Tnformation Engineering, Engineering University of PAP,Xi’ an 710086, China)

Abstract ; Metasurface is a plane structure composed of sub-wavelength size units densely arranged, which
has strong electromagnetic wave regulation capability. The new satellite antenna based on metasurface has
great potential in alleviating the diversification of businesses and the surge of users. The authors introduce
the current development trend of satellite antenna, divide metasurfaces into two categories, namely
traditional antennas loaded with metasurface and pure metasurfaces, summarize the advantages of the
antenna loaded with metasurfaces such as low profile, multi-polarization, beam control, and describe the
antenna design of the metasurface acting as the main radiation element. They analyze the working principle,
efficiency ,advantages and disadvantages of metasurfaces in different antenna design schemes, and finally
discuss the development direction of metasurface satellite antennas and point out that metasurface has
practical value in the design of satellite antennas.
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Fig. 1 Satellite antenna pictures
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Fig. 2 Single feed metasurface antenna
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Tab. 1 Performance comparison among low profile
metasurface antennas
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Tab. 2 Polarization conversion metasurface antenna
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Tab. 3 Performance analysis of NFMS metasurface antenna
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Tab. 4 Performance analysis of SIW metasurface antenna
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Tab. 5 Antenna performance analysis
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