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Characteristics of Metasurface Lens Based on Trapezoid Structure
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Abstract A metasurface with a trapezoidal unit structure is proposed to realize the free regulation of visible light beams.
To achieve the adjustment from 0 to 2z transmission phase at the target wavelength, the upper and lower bases and width
of the silicon nanocells are changed, and the transmission phase is modulated. The metasurface designed with this
structure can control linearly and circularly polarized lights simultaneously and realize focusing under the incidence of both
linearly and circularly polarized lights with a wavelength of 640 nm. Additionally, under the incidence of linear polarized

light, the focusing characteristics and the influence of the lattice period on these characteristics are studied. This research

proposes new ideas for the integrated optics based on the design of metasurface structures.
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Fig. 1 Unit structure of metalens
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(a) Structure parameters and phases and (b) structure parameters and transmittance when linearly polarized light is incident
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Fig. 4 Phase and transmittance of each structure in a single-

row structure with period of 200 nm

FL3 BT, AR — 2 9\ 1) 37 58 43 A 151 5 (a) T LUK B g
i KAHTE 3610 nm &b, BT LA( EC 19 £E BE Jy 3610 nm,
R 8 % E By B BE 4000 nm xFHE LR 248 10% .
FEL 5 (b) 5 () 43 il o B0 HE 45 #9340 o 1% 4 58
(FWHM) g i 0 i o RAEZCR B TP mEER S5 A

(a) Structure parameters and phases and (b) structure parameters and transmittance when circularly polarized light is incident
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Fig. 5 Focusing effect of single-row structure with period of 200 nm. (a) One-dimensional longitudinal field strength; (b) full width at
half maximum (FWHM); (c) energy distribution
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Fig. 6 Phase and transmittance of each structure under single-row structure with different periods. (a) Period is 250 nm; (b) period is 300 nm
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