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Abstract:

The discovery of graphene inspires the exploration of the atomically thin 2D structure in
various layered elements and compounds ranged from insulators, semiconductors,
semimetals, and metals, possibly revolutionizing the fields across electronics, optics,
catalysis, and sensing. In this seminar, | will introduce our recent research progress on the
development of 2D intrinsic and doped metal oxides as well as the use of their peculiar
optical properties for high-performance chemical sensing. Upon the engineering of the 2D
MoOs host with oxygen vacancies, NH4*, or H*, an insulator-to-metal transition occurs with
the emerging plasmonic properties tunable across the whole visible spectrum and the near-
red end of the near-infrared region by the number of dopants or vacancies. Compared to the
conventionally noble metal-based plasmonic chemical sensors relying on the change of the
ambient refractive index, these degenerate semiconductors lead to the realization of
plasmonic chemical sensors additionally mediated by the charge transfer.
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