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Abstract
Due to the planar confinement of their elementary excitation, two-dimensional
atomic crystals exhibit astonishing optical and optoelectronic responses covering a
broad spectral range from ultraviolet to microwave region. In particular, recent studies
have demonstrated that two-dimensional atomic crystals are able to support a variety
of polaritons, the hybrid quasiparticles associated with strong coupling of
electromagnetic waves with electric or magnetic dipoles within the materials. These
polaritons can greatly facilitate light–matter interactions at nanoscale due to their
extreme electromagnetic localizations down to the deep subwavelength regions,
which open up new avenue for both fundamental research and potential application,
especially in mid-infrared to terahertz range, which are of great importance for both of
industrial and military applications, such as remote sensing, security, night vision,
wireless communications with high capacity. From a fundamental point of view,
mid-infrared/THz technology is also of much use in advanced physics and material
research, which is based on the fact that many physical processes associated with the
collective excitations and dynamics locate within such frequency ranges. This talk
will review some interesting recent progresses.
However, there are important issues need to be addressed before the
implementations of the polaritonic two-dimensional crystals into practical devices.
First of all, how localized electromagnetic field may be precisely tailored to overlap
with functional component in a device, so that enhancement of the light–matter
interactions can be maximized. Secondly, interaction between strongly confined
electromagnetic field and elementary excitation of the two-dimensional crystals needs
to be elucidated. Thirdly, functionalization of two-dimensional polaritonics should be
explored. This talk will give an overview on our recent efforts on addressing the
above issues.
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