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Abstract

Compared with metamaterials, the two-dimensional structure of the metasurface not only com-
presses the volume, but also controls the phase, amplitude and polarization of the wave front in-
formation of the electromagnetic wave. Especially, the appearance of phase gradient metasurface
(Gradient Metasurface, GMS) has led to a new trend in the manipulation of electromagnetic waves
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by metasurface. In CST simulation, the center Frequency is 10 GHz, the Frequency domain mode is
used for simulation, and the boundary condition is unit cell boundary condition. In this paper,
three ways are used to achieve the effect of polarization separation of s and p when the electro-
magnetic wave is vertically incident on the metasurface: (1) Under the condition that s and p pola-
rization maintain high transmission, a quarter wave plate and a half wave plate are designed ac-
cording to the transmission phase of s and p polarization, and the parameter scanning is carried
out to meet the full phase coverage of p polarization without affecting s polarization, and the beam
deflection of p polarization is realized; (2) p polarization reflection, s polarization transmission;
(3) p polarization transmission, s polarization reflection.
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Figure 1. The incident wave, reflected wave and transmitted wave of s polarization
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Figure 2. The incident wave, reflected wave and transmitted wave of s polarization
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Figure 3. Propagation path of electromagnetic wave in metasurface with phase gradient: (a) Reflection; (b) Refraction
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Table 1. Structural parameters of quarter wave plate
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Figure 5. Metasurface structure of the quarter-wave plate. (a) Inner layer; (b) Outer layer
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Figure 6. Transmission amplitude and phase of a quarter-wave plate
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Table 2. Parameters of the half-wave plate
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Figure 7. Metasurface structure of half wave plate
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Figure 8. Transmission amplitude and phase of half wave plate
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Table 3. Phase difference of s polarization of each cell of the unit ()
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Figure 9. Phase of simulation and theory
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Figure 10. The inner structure of the meta surface
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4 0.25 0.75 35 3 0.5
5 1 2 2.5 4.6 0.5
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Table 5. The outer metal structure of the meat surface
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Figure 12. The transmission amplitude of each unit for s and p polarization
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Figure 13. Simulation results of beam deflection
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Figure 14. The electric field of (a) s and (b) p polarization
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Figure 15. Metasurface structure of s polarization transmission and p polarization reflection
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Figure 17. Metasurface structure of s polarization reflection and p polarization transmission
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Table 7. Metasurface structure of s polarization reflection and p polarization transmission
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Figure 18. Reflection amplitude of s polarization and transmission amplitude of p polarization
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