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Research on near-infrared polarization-independent metalens

PU Xinxin', ZHOU Shun', XIAO Xiangguo’, ZHU Yechuan', CHENG Jin', LIU Weiguo'
(1. School of Optoelectronic Engineering, Xi’an Technological University, Xi’an 710021, China; 2. Xi’an Institute of
Applied Optics, Xi’an 710065, China)

Abstract: The metalens based on the micro-nano structure to achieve the focusing and imaging of the
lightwave regulation is a front technology currently competing in international development. Aiming at the
problems of near-infrared metalens polarization dependence, system complexity and low transmittance that had
been reported, a near-infrared polarization-independent metalens was proposed. The low refractive index
material SiO, was used as the basement, the high refractive index material Si cylinder was used as the phase
control unit, and the designed wavelength was 1.31 pm. The finite-difference time-domain method was used to
analyze the lightwave regulation characteristics of the near-infrared metalens building unit, and the phase delay
characteristic curve of the building unit was constructed. The influence law of the building unit period on the
lightwave transmittance was discussed, the optimization design of the building unit was realized, and based on
the wavefront reconstruction equation, the near-infrared polarization-independent metalens was designed. The
numerical simulation results show that the phase delay and transmittance of the phase control unit are not only
dependent on the radius and height of the Si cylinder, but also closely related to the unit period. Based on the
analysis of the lightwave regulation characteristics for the building unit, the simulated focal length of the
designed near-infrared polarization-independent metalens is 19 um, which is in good agreement with the

designed value, and the lens transmittance reaches 65%. The designed metalens is not only small in size, light

Yrim HH#A:2019-09-04; &[5 HER: 2019-10-29

ESTR: B A aA#R B (JCKY2016208A002 ) ; ¥ & F LA LA B (41423020111 )

TEZ BN Rk (1994-), 4, ML, £ R85 % &) 4 kit F 4% . E-mail: 674703579@qq.com
BIEIEE: A (1979-), 5, W+, a3k, TEAF AR F &5 B . E-mail: zsemail@126.com


https://doi.org/10.5768/JAO202041.0305001
https://doi.org/10.5768/JAO202041.0305001
mailto:674703579@qq.com
mailto:zsemail@126.com

. 592 . o]

k¥

A% E3Y

in weight, but alsois a plane lens. Therefore, it is easy to integrate the optical system, and it has broad

application prospects in laser radar, laser night vision and other technologies.

Key words: metalens; polarization-independent; near-infrared; plane lens
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Fig. 1 Schematic diagram of metasurface unit structure
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Table 1 Phase delay difference corresponding to different

radius of silicon cylinder
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Fig. 2 Distribution of phase delay difference corresponding

to different radius
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Fig. 3 Distribution of phase delay difference corresponding

to different periods
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Table 3 Transmittance corresponding to different periods
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Fig. 5 Overall schematic diagram of metalens
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Fig. 6 Schematic diagram of simulation focusing
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