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Abstract ; Based on the principle of geometric phase,the relevant research of generating vortex beam by meta-

surfaces (the plasmonic metasurfaces, the all-dielectric metasurfaces, the Gap-plasmon metasurfaces and the

multi-function metasurfaces) was reviewed in recent years. It was pointed out that the metasurfaces based on

the geometric phase had the characteristics of simple design and dispersion-free of vortex beam. In the near-

infrared band,the plasmonic metasurfaces had the characteristics of easy fabrication and broadband, the all-

dielectric metasurfaces had the characteristic of high transmittance. In the mid-infrared band ,the Gap plasmon

metasurfaces had the characteristics of high reflectance and aberration-free. The multi-function metasurfaces

were capable of generating vector and scalar vortex beams simultaneously. With the maturity of nanofabrication

technology ,in the future , metasurfaces will develop in the direction of low loss,broadband , adjustability , multi-

function and so on, and the advanced nano-fabrication technology will enable metasurfaces available for

integrated optical system.
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Fig.2 Diagram of the plasmonic metasurface composed of rectangle apertures
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