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Recent years have observed a plethora of strong dipole type polaritonic excitations in 2D
materials owing to the reduced screening. These polaritons can be sustained as electromagnetic
modes at the interface between a positive and negative permittivity material. In the case of the
plasmon-polaritons (e.g. in semi-metallic graphene), the negative permittivity is provided by the
coherent oscillations of the free carriers. For exciton-polaritons (e.g. in semiconducting transition
metal dichalcogenides, TMD) and phonon-polaritons (e.g. in diatomic hexagonal boron nitride,
hBN), it is associated with their resonant optical absorption, resulting from a highly dispersive
permittivity. These optical resonances can also result in a negative permittivity, albeit over a
narrow spectral window.

In this talk, I will discuss our recent efforts in understanding plasmons behavior in 2D materials
and using them to control the flow of light both in the far- and near-field. The general constitutive
materials response of 2D materials, in conjunction with metasurface approaches, can potentially
enable arbitrary control of phase, amplitude, polarization of light. The flow of light within the 2D
materials can also exhibit rich transport behavior, such as hyperbolic rays, non-reciprocal chiral
propagation, time reversal of waves and coupling of light spin to induce one-way propagation.



