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Semiconductor oxides, particularly TiO2 and SnO2, are used in various devices for optoelectronic applications, sensors, solar cells, catalysts and photocatalysts, as well as medical applications. Recent investigations are conducted mainly to determine the correlation between the electro-optical properties and the structure at nanometric scale. The nanocrystalline oxides and the nanostructures grown from these materials exhibit intriguing electronic conduction mechanisms, sensing mechanisms and optical properties which may significantly improve the efficiency and the sensitivity of the devices.

In this line of research we have investigated by cathodoluminescence in the scanning electron microscope the optical properties and the structure of TiO2 micro- and nanocrystalline powders and of the polycrystalline layers and nanostructures grown from these powders. The characterization method allowed us to investigate the spectral emission from micro- and nanosized area regions, in the range of 350-1500 nm and the luminescence emission maps in the visible and near infrared regions. We analyzed the optical properties in correlation with the structural data determined by X-ray diffraction, atomic force microscopy, scanning and transmission electron microscopy [1-3].

The results of these investigations evidence: I) the effect of thermal-assisted processes on the structure and the emission spectra of micro- and nanocrystalline oxide powders; 
II) the effect of oxygen and hydrogen flow on the surface of polycrystalline sintered materials; III) the growth process of nanorods from nanocrystalline powders; IV) the optical transitions associated with the defect centers.
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