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In this work the investigations of spectral characteristics and kinetics of photoluminescence (PL) of light-emitting multilayer (nc-Si-SiOx-SiOy)n structures were performed. Such superlattices were formed on c-Si substrates by thermal deposition in vacuum of n = 30-40 pairs of solid SiOx nanolayers and intermediate SiOy nanolayers (x<y≤2) and subsequent high-temperature annealing and passivation in HF vapour. In this structure the solid SiOx layers are active (during annealing the light-emitting nc-Si silicon nanoparticles are formed in them), and passive separating SiOy layers are porous. The study of the thicknesses and densities of nanolayers in such superlattices was carried out using the X-ray reflectometry technique (high-resolution x-ray diffractometer PANalitical X-Pert PRO MRD).

It was found that for such superlattices the position of PL maximum and its intensity depends on two factors: thickness of the working layers (in the range 3-8 nm) and time of passivation in vapor of fluorine-hydrogen acid. This makes it possible to control the spectral composition and intensity of PL radiation, changing both the thickness of the initial layers of the superlattices and time of passivation. The passivation of the centers of non-radiation recombination at the interface nc-Si/silicon oxide is achieved by diffusion of HF vapor through porous separating layers into active SiOx layers to silicon nanoparticles.
The study of PL decay in multilayer (nc-Si–SiOx–SiOy)n samples was conducted and it was established that the decay curves deviate from a single exponential function. The dependence of the radiative recombination rate on the energy of the emitting photons is measured. The average PL lifetime and its dispersion factor in the superlattices with different thicknesses of the bilayers were obtained. The dependence of these parameters on the time of the fluorine-hydrogen processing of the samples has been established. Ellipsometric studies have found that effect of polarization conversion appear in these superlattices. This indicates that such structures are optically anisotropic in the plane that is parallel to the substrate surface.
