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Simulated focusing efficiency for an achromatic metalens 

 

 
 

 

Supplementary Figure 1: FDTD simulation results for the achromatic and polarization-

insensitive metalens’ focusing efficiency shown in Supplementary Movie. (a) Focusing 

efficiency (colors) as a function of wavelength and incident polarization. (b) Focusing efficiency 

at incident wavelength  = 500 nm. It shows a slight variation in focusing efficiency under different 

incident polarizations, which is in line with our experimental data shown in Fig. 3(d) in the main 

text. This simulation was performed by simulating a metalens with a 7.5 m diameter using an 

FDTD solver (Lumerical, Inc). The metalens has a numerical aperture of 0.6. 
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Focal intensity profiles 

 

 
Supplementary Figure 2: Normalized intensity profiles for the chromatic metalens along the 

white dashed lines of Fig. 3(a). 

 

 

Focal spot analysis 

 

 
 

Supplementary Figure 3: Strehl ratios and focal spot sizes of an achromatic and polarization-

insensitive metalens. (a) Strehl ratio as a function of incident wavelength. The Strehl ratio was 

calculated by dividing the peak intensity of the measured focal spot with that of a theoretical Airy 

disk, assuming their power summations to the second lobe are equal. (b) Full-width at half-maxima 

of measured focal spots. The black dashed line shows the theoretical focal spot sizes given by 
0.514

NA


, where  is the incident wavelength and NA is the numerical aperture with a value of 

0.2. 

  

In
te

n
s
it
y
 

(a
.u

.)

0

1

-4 0 4 -4 0 4 -4 0 4 -4 0 4 -4 0 4 -4 0 4 -4 0 4

Coordinate (μm)

Chromatic metalens

(a) (b)



Imaging color objects 

 

Supplementary Figure 4: Imaging results obtained by an achromatic metalens (NA = 0.05, 

diameter = 120 m). (a-b): Images obtained by the achromatic metalens. Scale bar: 3 mm. The 

objects are pictures on a mobile phone de-magnified 100 times with a microscope objective and 

then imaged directly by the achromatic metalens on a color camera (Point Gray, GX-FW-

28S5C−C).  
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Library Element Efficiencies  

 
 

Supplementary Figure 5: Polarization conversion efficiencies of each library element as a 

function of GD and GDD at the design wavelength, d=560 nm. The color of each dot represents 

the polarization conversion efficiency (%) of each library element. The polarization conversion 

efficiency was normalized to the transmitted power through a glass and air interface. 

 

  



Chromatic Metasurface Beam Deflector  

 
 

Supplementary Figure 6: Absolute efficiency of a chromatic metasurface beam deflector. The 

absolute efficiency of the chromatic metasurface beam deflector is shown across the visible 

spectrum for all linear and both circular incident polarizations. The absolute efficiency is defined 

by the power diffracted to 15º (1st diffraction order), divided by total incident power. 


