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Size effects in the energy spectrum of CuBr nanocrystals in glass matrix.
S.V. Babenkov
	The present work studies the possibility of metastable crystalline modifications being stabilized in nanocrystals(NC) of small size. In previous work has been shown that the samples of small size crystallize in the form of a metastable modification. Increase size and thermal annealing have contributed to the transfer of NC in stable cubic modification.
The aim of the present work is to study of the absorption and luminescence NC CuBr to detect manifestations in these complex crystal structures of NK. The average radii of investigated NC ranged from 3 to 24 nm and were determined by small-angle scattering.
The studies were conducted at a temperature of 77 K at the facility, based on SDL-1 spectrometer with a diffraction grating 1200 lines/mm. The luminescence spectra were excited by a nitrogen laser (E = 3.68 eV).
Doublet structure of exciton bands is discovered both in the spectra of absorption and in the spectra of luminescence. The exciton bands, in agreement with the quantum size effect, shift toward short wavelengths as the nanocrystal size decreases, while relative intensity of the high-energy component increases. In the spectra of large samples dominated low-energy component. The dimensional dependence of the energy maxima of the exciton bands is obtained as function of the inverse square of the radius. The low-energy component of the exciton absorption band is approximated to the energy of the exciton transition in a bulk crystal, while for the high-energy to the energy 3.007 eV. The results confirm the presence of CuBr NC in two crystalline phases: the stable cubic modification and modifications defect of hexagonal type.
Stoke’s shift of the exciton luminescence bands is determined for all investigated sizes NC and its obtained as function of the inverse square of the radius. It was found that the magnitude of the Stokes shift for the cubic modification is greater than for the metastable structure. The mechanism of Stoke’s shift in the NC CuBr is discussed.
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