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Control of polaritons in low-dimensional nanomaterials
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Polaritons are well-established carriers of light, electrical signals, and even heat at the nanoscale. Achieving control over it is pivotal for the realization of nanoscale manipulation of light signals and even heat within on-chip devices. Our research explores efficient excitation of polaritons in one-dimensional to two-dimensional nanomaterials, leading to the discovery of polariton modes with ultra-high optical-field confinement and quality factors. Through the ingenious design of dielectric environments, we have successfully mitigated the transmission losses of polaritons, enabling long-distance propagation. Furthermore, by employing techniques such as heterostructures, chemical doping, and electrical modulation, we have achieved precise control over the transmission modes and directions of polaritons. These research findings address the challenge of efficient optoelectronic modulation beyond the diffraction limit, offering a novel pathway for the development of highly integrated optoelectronic interconnect chips.  
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