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Abstract

Nanophotonics is a rapidly growing research frontier that studies and engineers light-matter interactions at the
nanoscale. Central in nanophotonic technologies are material platforms. In this talk, I will show our recent results on
molding the light at the nanoscale, covering from visible to infrared to terahertz frequency ranges, in multi-
dimensional material systems. I will start from artificially designed structural materials in two dimensions such as
metasurfaces [1] to its integration with natural 2D materials [2] for nonlinear light manipulation in free space. After
that, near-field manipulation of light will be discussed in the platform from low-dimensional ultrathin quantum
materials [3,4] to three-dimensional bulky traditional crystals [5,6] for compact on-chip nanophotonic technologies.
Several physical and engineering concepts such as hyperbolic responses, topological transitions, flat band, non-
Hermitian photonics and polaritonics will be included in this talk. Those engineered novel nanophotonic platforms in
multi-dimensions will be important for various applications such as infrared sensing, bio-imaging, optical
computations, quantum optics, lasing, photonic circuits and many others.
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