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Abstract
In this talk, I report on my recent research activities at the Applied Electromagnetic Group of the University
of California, San Diego.
Following a brief background on artificial impedance surfaces (metasurfaces), I present a new electromagnetic
mode at the interface of such surfaces, demonstrating wave guidance along an infinitesimal one-dimensional
line. Then, I introduce photonic topological insulators and discuss how the proposed mode structure is related
yet advantageous compared to existing implementations. In addition, the use of graphene is studied as a
reconfigurable terahertz platform for line wave operations. Furthermore, the prospect of the field singularity
featured by the line wave is shown for enabling new vacuum-based nonlinear-photonic devices. Lastly, I
advocate the use of line wave to integrate with electronic topological insulators, hence modulating spin-current
using optical signals.
The presented approach opens a new door to manipulating electromagnetic waves, which is fundamental to
modern sensing, communication, and information technologies. Evidently, the line wave is attractive for nonereciprocal devices, high-density integration of optical circuitry, high speed and high power semiconductor-free
devices, and possibly quantum computing applications. Importantly, this work is a step towards enabling the
emerging field of metadevices and metasystems with unique functionalities.
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