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Abstract: Spectral and directional control of thermal radiation is a
challenging yet important task for a number of applications,
including thermophotovoltaic energy conversion, solar energy
utilization, space thermal management, and high-efficiency
incandescent lamps. Surface plasmon polaritons and surface
phonon polaritons have been extensively studied using prisms,
gratings and photonic crystals. There has been great excitement
in the past decade with the discovery of a new type of material,
metamaterial, which exhibits exotic properties, such as a negative
refractive index, invisible cloaking, near-field imaging. The
uniqueness of metamaterials is the ability to create a magnetic
resonance, also called magnetic polaritons. I will give an
overview of our recent theoretical and experimental research in
controlling the spectral and directional thermal radiative
properties using subwavelength periodic gratings, truncated
photonic crystals, Fabry-Perot optical cavities, vertically aligned
carbon-nanotube arrays, and metamaterials that support
magnetic polaritons.
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