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Abstract:

In the microwave and optical domains, materials with unconventional constitutive
parameter values, such as negative or near-zero, exhibit interesting properties in their
interaction with electromagnetic waves. Negative-permittivity plasmonic media, such as
noble metals in the infrared and optical frequencies, and epsilon-near-zero (ENZ)
materials, such as plasmonic materials near their plasma frequencies, can be exploited as
the building blocks for synthesis of metamaterials. In my group, we have been
investigating various fundamental features and potential applications of such plasmonic
metamaterials including: (1) Lumped nanocircuit elements at optical frequencies, for
which material nanoparticles are arranged to form novel nanocircuits and nanoprocessors
at optical wavelengths; (2) Cloaking, which can provide significant reduction of total
scattering from objects when plasmonic metamaterials with negative or near-zero
permittivity are used as cloaks; (3) Squeezing and tunneling of light through highly
subwavelength narrow channels and tight bends; (4) Supermicroscopy, which can lead to

far-field sub-diffraction optical microscopy (FSOM).
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