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Multi-Wavelength Multifocal Metasurface with Polarization Multiplexing
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Abstract A polarization multiplexed metasurface is designed to focus red, green and blue light. This metasurface
adjusts the rotation angle of titanium dioxide nano-pillars to achieve the modulation of incident light based on the
geometric phase principle. The high polarization conversion efficiency can be achieved by only three different nano-
pillar sizes. This metasurface can focus three-color light on the different positions of the same focal plane and thus to
realize the control of focus position based on the polarization response characteristics. The metasurface device

designed here can be used as a compact optical device in the fields of portable imaging systems, polarized devices,
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encrypted information transmission, and so on.
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Fig. 1 Schematic of unit cell of metasurface
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Geometric sizes of nano-pillars and substrates under

different wavelength responses
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Fig. 2 Polarization conversion efficiencies of nano-pillars

with three sizes
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Fig. 3 Schematic of metasurface for spatial focusing
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Fig. 4 Simulated results of single-wavelength focusing metasurface. (a)—(c) Normalized electric filed intensity distributions

in focus region (xz plane); (d)—(f) normalized electric field intensity distributions at xy focus plane when = =

5.00 pm; (g)—(i) normalized focal-spot electric field intensity distributions along x direction

3.2 ZHKEE

- R RE

AL 73 A Y 2 B, AT RS2 BN A TR B D 5% A E O s

RO RER RN EM FL i T2EKE s Oy s XD TR LUF B =D PO RERIE
FarUBAR T . R PR AR B W DR NSO Dy RS .

él\zﬁuﬁ.&:/\ RN A =iz B
B B = 006 40 551 3R 45 5 [F]

—fF i B A =

IEM} i HE ST 3 <3 ) T i O A AR S FE AR BT

PASE B 2 1K 22 A 0 SR T A A L TR 5 Ca) B

fEAL iﬁ;‘iﬁéﬂﬁ@i‘ﬂﬁﬁE@*ﬁﬁﬁﬁﬁﬁ%ﬂf@%ﬁ*ﬁ 7N, Ho B RN IE I REAN K AL, R RN L (T fiE

(@)

_________________

(b) 100
80} T
g |
> 60
Q
c
2 40
< I .
am: [ R £t . forblue ™,
20+ wen - for green .
e, 2L « for red N
0 i
400 450 500 550 600 650 700 750
Wavelength /mm

P 5k 2 T SRR AT B D SR B 208 . () RT3 5 7 R 18] B T ML 45 F) 7R T

(b F JE IR /INAR [] Y = ol RO 2 SR A 194 i i e 5 280 ¢

Fig. 5 Schematic of metasurface integration and polarization conversion efficiency of nano-pillars. (a) Schematic of

metasurface integration and structural diagram of unit cell; (b) polarization conversion efficiency of nano-pillars with
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