Bose condensation and strongly correlated phases in nanostructures
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     Coherent phases of electron-hole and electron-electron systems in nanostructures are discussed.  Physical systems under consideration are quantum wells, coupled quantum wells (2D systems), quantum wires and coupled quantum wires (1D systems) and also traps in quantum wells, quantum dots and coupled quantum dots (0D systems).

  Mesoscopic systems are considered. Strongly correlated phases are discussed. The role of disorder is analyzed.   

Baser pumping of exciton Bose-condensate is discussed.

Bose-Einstein condensation (BEC) and superfluidity of quasi-two-dimensional (2D) exciton polaritons in a semiconductor microcavity with embedded quantum well, when there is an in-plane parabolic potential for the exciton energy , which also shifts the resonance with the photon mode. At small momenta and weak confinement potential the Hamiltonian of polaritons is derived to be a Hamiltonian of weakly interacting bosons with effective mass and effective pair interaction in the effective potential of confinement the effective parameters being controlled by the exciton-photon resonance. The angular
momentum representation was applied to define the total number of particles in the normal and superfluid components. The critical BEC temperature is obtained to be an increasing function of the slope of parabolic potential and the total number of polaritons.
The fractions of polaritons in the condensate and superfluid component are shown to be decreasing functions of temperature and increasing functions of the slope of parabolic potential. The fraction of polaritons in the superfluid component appears to decrease much faster as a function of temperature and increase much weaker as a function of the slope of confinement than the fraction of polaritons in the condensate.

    Kosterlitz- Thouless transition in extended 2D exciton polariton system is analyzed.
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