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Introduction. Structures with periodically modulated dielectric permeability allowing for Bragg diffraction of light: 1D, 2D and 3D photonic crystals.

Multiple quantum wells as a model resonant 1D photonic crystal. Dispersion equation for exciton polaritons in quantum-well periodic structures. Resonant Bragg and close-to-Bragg quantum well structures in the absence of dielectric constant mismatch. The position and width of polariton band gaps (or stop-bands) as a function of the exciton parameters and layer thicknesses. Allowance for the dielectric contrast. 

Optical reflection, transmission and absorption spectra of a finite number of equidistant quantum wells. Distribution of eigen frequencies in the complex frequency plane for exciton-polariton modes in a finite periodical quantum well structure. 

Superradiant mode in the resonant Bragg structure. Special frequencies in optical spectra of resonant Bragg structures. An analytical explanation of the presence of two special frequencies in the reflection spectra at which the reflection coefficient weakly depends on the quantum well number.

Multi-component one-dimensional photonic crystals with more than one well in an elementary supercell. Polariton dispersion equations and reflection spectra in structures with two wells in the supercell of the periodic structure with the period or the distance between neighboring quantum wells satisfying the resonance Bragg condition.

Photoluminescence of the resonant one-dimensional photonic crystals, in particular, the near-Bragg quantum-well structures. The intensity of photoluminescence from a structure containing 
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 equidistant quantum wells. The relation between photoluminescence and absorbance spectra for planar structures following from Kirchhoff’s law of thermal radiation.

Exciton-polariton Bragg solitons.

Extension of the theory to resonant 3D and 2D photonic crystals represented by a periodic array of spheres or cylinders in a uniform dielectric matrix. The Korringa-Kohn-Rostoker and Green-function methods of calculation. 3D or 2D exciton-polariton dispersion depending on the exciton translational effective mass, dielectric contrast and geometrical parameters. The role of excitonic effects on the photonic-crystal band gap along the [001] direction of the Brillouin zone and an analytic description of the polariton dispersion in terms of the two-wave approximation. Diffractional mechanism The specular reflection of light from a two-dimensional photonic crystal enhanced by the diffraction and internal reflection.
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