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1. Introduction 

Metasurfaces have very wide application such as beam de-

flection, holographic images, polarization generation, tuna-

ble meta-devices, sensing, achromatic metalens [1] and 

pixel-level full-color routing [2][3]. Metalens have great 

ability in light focusing and can be tailored to exhibit varied 

functionalities in ultrathin optical applications. A metalens 

is realized by using integrated-resonant unit elements 

whose geometric phase are combined with phase compen-

sation from integrated-resonant unit elements. In this work, 

we use metalens array to project a focused light spots array 

which has potential in the structure light application. 

2. Experiment results 

A metalens array is formed by GaN metalens with diameter 

is 10 μm and 20 μm, respectively. The numbers of the 

metalens array is 20 × 20 which single metalens with the 

diameter is 10 μm. And the numbers of the metalens array 

is 10 × 10 which single metalens with the diameter is 20μm. 

For the measurement, as shown in Fig. 1, the incident light 

wavelength is selected by the acoustic optic tunable filter. 

The circular polarization light incidents to the metalens 

array sample which is generated by a linear polarizer and a 

quarter-wave plate. A 20× magnification objective which 

N.A. is 0.4 is used to focus the incident circularly polarized 

light onto the metalens array. Another objective (50× mag-

nification, NA = 0.42) is used to collected the focused spot 

from the metalens array in transmission. A screen is placed 

150 cm far away the metalens array to display the focused 

light spots array. A focused light spots array can be ob-

served in the screen which is 150 cm far away the metalens 

array under the incident light wavelength is 532 nm. Fig. 2 

shows the photograph of the focused spot array in the 

screen with the diameter of single metalens is 10 μm and 20 

μm, respectively. For sensing distance, we can measure the 

distance between two focusing spots (Δs) to detect the dis-

tance between the metalens array and object (Δd). This 

work opens a great progress for robotic vision, drone vision, 

automobile driving and geo profiling  

 

Figure 1. Experiment setup of the metalens array. 

 

 
Figure 2. The photograph of the focused spot array in 

the screen. (a) The diameter of single metalens is 10 um. 

(b) The diameter of single metalens is 20 um. 

 

Figure 3. Distance measurement. 
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