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I am working in the field of photonic crystals – artificially created periodic structures.  Photonic crystals are the leading contenders in the race to replace "slow" electronic by "fast" photonic elements in optoelectronic circuits. 

We demonstrated that by modifying the surface of a photonic crystal one can tailor its optical properties. For example, a narrow window of transparency can be created at the region where the crystal is not transparent. Moreover, the position of this window can be adjusted by the magnetic field. Another example is a giant (50 times greater than at “normal” systems) rotation of the polarization plane of incident light. The change of the optical response of the photonic crystal occurs due to the appearance of special states localized near the surface of the crystal. Such states for electronic crystals were predicted seventy years ago by Igor Tamm. However, exceptionally strict requirements to the quality of the crystal surface make it impossible to realize Tamm states in regular crystals. We predicted theoretically and realized experimentally these states at the interface between two photonic crystals or a photonic crystal and a material with negative dielectric permeability.  Using optical Tamm states opens up possibilities of creating light modulators, optical diods, phase rotators, and other photonic elements.
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