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EXCITONS AND ELECTRON-HOLE PAIRS INTERACTING WITH LASER AND MAGNETIC FIELDS IN SEMICONDUCTORS OF DIFFERENT DIMENSIONALITIES

 The existence of a metastable dielectric liquid phase formed by the Bose–Einstein  condensed (BEC) two-dimensional magnetoexcitons with wave vector different from zero and with motional dipole moments leading to attraction  between excitons was revealed. The dielectric liquid drops with positive compressibility can appear at some filling factor of the lowest Landau level for electrons and holes in the case of small exciton ionization potentials and damping rates. The drops can be surrounded by the degenerate Bose gas formed by BEC magnetoexcitons with 
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 The polarizability and correlation energy in the first case are provided by the Anderson–type coherent excited states, whereas in the second case by the first excited Landau levels .

     The propagation Hanle effect is due to the quantum interference of two polariton wave packets with the same group velocities, and is characterized by the periodic dependence of light intensity  of the magnetic field with the periodicity inverse proportional to the propagation way length . It takes place when the propagation time is less than the coherence time. 

The temperature of the Auger recombination effect of excitons in 
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 crystal was established experimentally . It reveals the participation into the process of the free electrons and holes being in thermal quasiequilibrium with excitons .

     The self-reflection phenomenon existence in a system of coherent excitons and biexcitons in semi–infinite semiconductors was proved. The backward propagating wave appears due to the reflection of light on an inhomogeneous spatial distribution of the nonlinear refractive index induced by the forward propagating wave. The reflection of the surface of a semi–infinite semiconductor exhibits the complex multistable behavior depending on the field   amplitude of the incident pulse.

        The time evolution of  nonequilibrium  polariton condensate is characterized by its sufficient depletion, which takes place during the stochastic stage.    
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