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Abstract:

Photonic crystals are excellent candidates for the development of all-optical integrated photonic circuits. The unique
advantage of photonic crystals is the possibility of using them for designing electromagnetic modes (dispersion, field
profile. etc.). After a short introduction to photonic crystals and their properties, | present a systematic method for mode
engineering in photonic crystal devices with key functionalities for communications and sensing applications. Among
several unique devices that can be implemented for integrated photonics, | describe in detail how an optimal ultra-
compact superprism-based wavelength demultiplexer can be designed based on engineering dispersion of the photonic
crystal modes out of the photonic bandgap. Finally, the potential of photonic crystals for dense integration of these
functionalities in the form of an integrated photonic circuit for a variety of applications including optical communications,
optical signal processing, and lab-on-a-chip sensing will be discussed.
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the “Nanotechnology” program in the Photonic West Meeting since 2002. He has served as a technical committee
member for several conferences organized by IEEE, Optical Society of America (OSA) and The International Society for
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