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          Light is one of the most important carriers of energy and information.
Optical materials play important roles in the future development of technologies
that are based on the generation, transmission and processing of light. In this
talk, I will introduce our recent efforts in 2 research directions on optical
materials. One is the investigation of optical materials for novel metaphotonic
applications. By introducing materials with different optical responses to the
design of metamaterials, we are now able to achieve a much wider range of
optical functionalities. For example, by utilizing a phase change material
vanadium dioxide to construct a completely reconfigurable “meta-canvas”, we
can easily write and erase a metaphotonic structure on the “canvas” and such
processes can be repeated for at least hundreds of times.
          The other is the exploration of new materials with fundamentally new
optical responses and their optoelectronic and nanophotonic applications, such
as van der Waals materials with semiconducting properties.  We have discovered
giant optical transmission tuning and room-temperature high-polarization
valleytronic behaviors in different van der Waals materials. I will discuss their
unique performances and the physics behind those behaviors.
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