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Metasurfaces set a new paradigm for controlling the basic properties of light 
(amplitude, phase, and polarization) with subwavelength spatial resolution via an 
ultra-thin layer. In this talk, we present recent advances in metasurface-based 
platform, which enables the realization of high performance multifunctional devices 
in the visible. This platform is based on the atomic layer deposition of titanium 
dioxide allowing for fabrication of high aspect ratio nanostructures–building blocks of 
our metasurfaces. First, we demonstrate highly efficient metalenses with numerical 
apertures as high as NA=0.85. These metalenses focus light into a diffraction-limited 
spot and provide subwavelength imaging resolution. Furthermore, by the judicious 
design of the building blocks, we demonstrate a multispectral chiral metalens (MCM) 
using only a single metasurface layer. The MCM can simultaneously resolve the 
chiral and spectral information of an object without the need of any additional optical 
components. Finally, we report on metalenses with tailored chromatic dispersion. 
Metalenses with achromatic focusing and reverse dispersion over a continuous 
wavelength range are achieved. These developments expand the scope of 
metasurfaces applications from imaging, spectroscopy and microscopy to potential 
mainstream-camera imaging devices. 
 

 
 
Figure 1: (a). Schematic of a metalens consisting of array of titanium dioxide nanopillars. (b)-(d) 
Images formed by a metalens with numerical aperture NA=0.8 under illumination wavelength of (b) 
640 nm (c) 530 nm, and (d) 480 nm. (e) Image of a nanoscale target object, with a ~ 800 nm gap 
between neighboring holes, formed by the same metalens. Scale bar: 10 m. (f) Image of a chiral beetle, 
Chrysina gloriosa, formed by a multispectral chiral metalens (MCM). The MCM forms two images of 
the beetle on the color camera. The image to the left is formed from left-circularly polarized light 
reflected from the beetle and the image to the right is from right-circularly polarized light. (g) Side-
view scanning electron microscope image of the center portion of a fabricated achromatic metalens. 
Scale bar: 200 nm. 


