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The development of optically confined structure is a major topic in both basic and 
applied physics not solely ICT oriented but also concerning lighting, laser, sensing, 
energy, environment, biological and medical sciences, and quantum optics. lasses and 
glass-ceramics activated by rare earth ions are the bricks of such structures. lass-
ceramics are nanocomposite systems that exhibit specific morphologic, structural and 
spectroscopic properties allowing to develop interesting new physical concepts, for 
instance the mechanism related to the transparency, as well as novel photonic devices 
based on the enhancement of the luminescence. The dependence of the final product on 
the specific parent glass and on the fabrication protocol still remain an important task 
of the research in material science. Looking to application, the enhanced spectroscopic 
properties typical of glass ceramic in respect to those of the amorphous structures 
constitute an important point for the development of integrated optics devices, 
including optical amplifiers, monolithic waveguide laser, novel sensors, coating of 
spherical microresonators, and up and down converters. This lecture presents some 
results obtained by our consortium regarding bulks and planar waveguides focusing 
the discussion on photonics application, and evidences the capital scientific and 
technological interest of this kind of two-phase materials. 

This research was performed in the framework of the projects CNR-PAS (2014-2016), 
MaDEleNA PAT and COST action MP1401.  
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