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Crystals, glasses and ceramics have numerous applications in lasers, remote sensing, opto-

electronics as well as in telecommunications. The compositions of these materials play a crucial 

role for achieving the desired optical properties. The most wanted characteristics include broad 

range of transparency, low optical losses for transferring data over long distances and high 

transfer efficiency energy or/and storage. Today, many works focus on glass and glass-ceramics 

oxides and fluorides due to their ideal optical properties, which make them suitable candidates 

for specific optical applications. On one hand fluoride glasses have a low phonon energy due 

to their high ionic character in contrast to oxide glasses that are based on silica. On the other 

hand, oxide glasses are easy to prepare, bearing a great potential for applications as lenses. 

Therefore, a combination of both fluoride and oxide glass characteristics can lead to properties 

for a range of applications. 

In this work, we prepared oxyfluorides glasses GeO2-PbO-PbF2 and B2O3-PbO-Al2O3-PbF2 

doped with Eu3+. Both compositions have the benefits of the fluoride and oxide glasses and the 

optical properties were studied as a function of composition and concentration of Eu3+. UV / 

Vis absorption, fluorescence emission and excitation spectra were studied and fluorescence 

lifetimes, phonon energies and alpha coefficients were determined. EPR investigations gave an 

insight of the structure around the Eu2+ ions depending on the compositions of the glasses. The 

glassy nature of the samples was verified by XRD and DSC techniques. We can anticipate that 

concentrations of PbF2 and Al2O3 influence strongly the optical properties, increasing the 

lifetime of the samples and decreasing the alpha coefficients values while the Eu3+ 

concentration does not affect the fluorescence lifetime. 
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