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   Over the last few decades, we have witnessed revolutionary developments in photonics technology, such as optical fiber communication, optical disc storage, lasers, LEDs, solar cells, etc. This photonics revolution has brought enormous beneficial impacts to society. More recently, dramatic developments in nanofabrication and numerical modeling techniques have enabled patterning of deep subwavelength photonic nanostructures. Many new opportunities are opening in this field, called subwavelength optics. These opportunities can lead to dramatic developments in all areas of photonics.
   Most subwavelength structures involve nanometallic (or plasmonic) elements that can enable extreme light concentration and manipulation. Although resistive heating losses in metals are relatively high at optical frequencies, many useful functionalities can still be realized. Deep subwavelength plasmonic structures also form the basis for an entirely new class of optical materials. Photonic metamaterials are artificially tailored electromagnetic structures that allow the realization of many new, unusual optical properties. There have been a plethora of new ideas in this field, and large opportunities are still awaiting us.
   In this talk, I will first briefly review the concepts of plasmonics and metamaterials, and then present my own research in these fields. Especially, I will discuss my recent work on mid-infrared plasmonics, which can be useful for energy and sensing applications.
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