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Box 1: A metasurface made from silicon. Here we use silicon-based metasurfaces to achieving spatial control of the phase of light, generating a vortex beam which can be used for particle trapping (rotating) or free-space optical communication

Box 2: (top) A zero-index metamaterial formed from Si rods. We have shown that these types of materials can be used to realize highly directional light emission. (bottom) A perfect reflector formed from Si cylinders. These materials can tolerate disorder and thus can potentially be scaled to large areas (nanosphere litho) and be utilized for high-intensity laser routing.

Box 3: (top) Using plasmonic metamaterial perfect absorbers we have demonstrated hot electron photodetectors with the highest efficiency reported to date. (bottom) We are using dielectric photonic crystals to enhance light matter interaction in 2D materials, realizing near-unity optical absorption in graphene and mono-layer MoS2.
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