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Metasurfaces and Nanophotonic Devices
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Metamaterials (MMs) are artificial composite materials composed of periodic subwavelength
micro- and nanostructures designed to manipulate electromagnetic responses. In the past, three-
dimensional metamaterials suffered from significant fabrication challenges due to their complex
structural designs and the intrinsic metallic losses of plasmonic components at optical frequencies.
Metasurfaces, characterized by a reduced dimensionality of MMs, possess much feasibility in
realization. They usually consist of flat optical resonator arrays with spatially varying geometry
and subwavelength separation. Upon the interaction with light, the engineering spatially varying
amplitude, phase, and polarization response provides new degrees of freedom to accomplish
polarization control and wavefront shaping. Their outstanding optical properties have led to the
development of versatile ultrathin optical devices such as meta-lenses, wave plates, polarimetry,
nonlinear optical devices, meta-holograms, optical sensors, etc.
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FWHM=228 nm (0.4292)

@ %=532 nm

Metalens
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