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Metalens for polarization-switchable multi-functions multiplexing
in multiple channels
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Abstract: Metasurface provide a new platform for studying planar and ultrathin optical components. The traditional
geometric-phase-based metalens are limited to the polarization locking, which inevitably hinders its function in multi-
plexing of multiple functions. Herein, an approach based on the geometric phase is proposed to realize polarization de-
coupling of metalens. This method can be applied to design metalens that enables functionalities of polarization switch-
able multi-functions (focusing and vortex beam etc. . . ) multiplexing in the longitudinal direction or both the longitudi-
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nal and transverse directions. The results provide a new avenue for multifunctional integrated planar components.
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Fig. 1 (a) Geometric-phase-based metalens in this paper: (a)Geometric-phase-based metasurface realizing polarization-switch-
able wavefront controlling and multi-functions multiplexing in the longitudinal direction; (b) Geometric-phase-based metasurface
realizing polarization-switchable wavefront controlling and multi-functions multiplexing in both longitudinal and transverse direc-
tions; (c)Polarization conversion efficiency of anisotropic metrasurface unit; (d) Phase difference between the long and short axes

of anisotropic metasurface units, where the insertion chart is a schematic of single metasurface unit.
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Fig2 (a)-(e) Distribution of electric field intensity and phase of the metalens under left-handed circularly-polarized (LCP) inci-
dence; (f)-(j) Distribution of electric field intensity and phase of the metalens under right-handed circularly-polarized (RCP) inci-
dence; (a) Distribution of electric field intensity in the x-z plane under left-handed circularly-polarized (LCP) incidence; (b), (d)
Distribution of electric field intensity in the x-z plane at z=28. 5 um (b) and z=65 pm (d) ; (c), (e) Distribution of electric field
phase in the x-z plane at z=28. 5 um (c) and z=65 um (e) ; (f)Distribution of electric field intensity in the x-z plane under right-
handed circularly-polarized (RCP) incidence; (g), (i) Distribution of electric field intensity in the x-z plane at z=28. 5 um (g) and
z=65 um (i); (h), (j)Distribution of electric field phase in the x-z plane at z=28. 5 um (h) and z=65 pm (j) ;
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Fig3 (a)-(c) Distribution of electric field intensity and phase of the metalens under left-handed circularly-polarization(LCP) inci-

dence; (d)-(h) Distribution of electric field intensity and phase of the metalens under right-handed circularly-polarization(RCP) in-
cidence; (a) Distribution of electric field intensity in the x-z plane under left-handed circularly-polarization (LCP) incidence; (b)
Distribution of electric field intensity in the x-z plane at z=47. 5 um; (c) Distribution of electric field phase in the x-z plane at z=
47.5 pm; (d) Distribution of electric field intensity in the x-z plane under right-handed circularly-polarization (RCP) incidence;
(e), (g)Distribution of electric field intensity in the x-z plane at z=28. 5 pm (e) il z=65 pm (g); (f), (h)Distribution of electric
field phase in the x-z plane at z=28. 5 pm (f) Fll z=65 pm (h);
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