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Abstract:

Low-dimensional objects, such as quantum wells and quantum boxes, based on hexagonal group-III nitrides, have numerous original properties. In particular, internal electric fields are present along the growth axis, reaching values as high as 5 MV/cm, for GaN/AlN systems. We have analyzed the competition between radiative and nonradiative recombinations of electron-hole pairs in these novel nano-objects, by measuring the time-resolved photoluminescence of series of samples, at various temperatures. We have unravelled the respective roles played by electric fields and by localization of carriers on the optical properties of GaN/AlGaN quantum wells and of InGaN/GaN quantum wells and quantum boxes. We have also studied in detail the giant coupling observed between LO-phonons and electron-hole pairs. The ensemble of results allows us to propose an original and efficient description, at the scale of a few nanometers, of the mechanisms involved in optical recombinations.

