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Disorder is known to drastically affect optical properties of semiconductor heterostructures. The effect of disorder is particularly pronounced in quantum wells (QWs) and quantum dots (QDs), where fluctuations of geometrical parameters lead to the essential fluctuations of the energy levels for optical excitations. The smaller is the size of the system, the more pronounced is the effect of disorder. Compositional fluctuations in semiconductor heterostructures are also often responsible for considerable renormalization of the energy spectrum. 

Theoretical approaches developed for studying the disorder effects in semiconductor heterostructures will be reviewed and compared with experimental data. Particular attention will be given to the role of hopping dynamics of the optical excitations for radiative and non-radiative processes in QWs [1, 2, 5, 6] and QDs [3, 4]. The temperature-dependent interplay between these processes is responsible for thermal quenching of the photoluminescence in semiconductor heterostructures [2,3].   
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