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A large amount of research has been conducted on semiconducting quantum dots exploring quantum confinement effects. On the other hand, nanophosphors – inorganic insulating nanostructured luminescent materials – have received considerably less attention. Yet, many unique effects have been observed in nanophosphors such as size-dependent luminescence emission, red-shifted emission and excitation bands, fluorescence lifetime dependence on the embedding medium, quenching curves shifted to higher concentrations, larger Stokes shift, etc.. These results lead to the logical scientific question: How does reduced dimensionality affect the physical and chemical behaviour of nanophosphors ?

In order to partially answer this fundamental question, we produced numerous rare earth doped oxides, among them Lu2SiO5:Ce (LSO), Y2SiO5:Ce (YSO), Gd2SIO5:Ce (GSO), Y2O3:Tb, and Gd2O3:Eu, and characterized their structural and luminescent properties. Structure, grain size, phase purity and chemical homogeneity in the nanoscale were determined using x-ray diffraction, transmission electron microscopy, line-scan electron energy loss spectroscopy, and electron paramagnetic resonance. The luminescent properties of the nanophosphors were characterized by thermoluminescence, radioluminescence, photoluminescence, and fluorescence lifetime measurements. In this work, we will present an overview of the nascent field of nanophosphors, and summarize the results obtained in our laboratory with particular emphasis to the effects of structural disorder on the luminescent properties.
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