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Rare-earth doped materials have been extensively investigated due to their potential 
applications in photonic devices, such as laser and optical amplifiers [1, 2]. In particular, rare-
earth doped oxyfluoride glass-ceramics have attracted much attention because they combine the 
low phonon energy environment of fluoride crystal with the chemical, mechanical and thermal 
stability of oxide glasses [3]. Different results in these glass-ceramics containing PbF2 
nanocrystals can be found in the literature [4,5]. In order to avoid technical difficulties of 
conventional melting techniques, sol-gel method can be used to prepare high purity glasses, 
with ease in the composition and homogeneity control and lower processing temperature [6].  

In the present work, Er3+-Yb3+ co-doped silica based transparent glass-ceramics 
containing PbF2 nanocrystals were successfully obtained by adequate thermal treatments of sol-
gel precursor glasses with composition 90SiO2-10PbF2 codoped with 0.3 Yb3+ and 0.1 Er3+ 
(mol %). The structural analysis by XRD and TEM has shown the precipitation of cubic β-PbF2 
nanocrystals with radii between 5-10 nm, calculated by using Scherrer’s equation. Up-
conversion luminescence pumped at 980 nm has been observed and studied, some spectra are 
shown in Fig. 1. Up-conversion emission bands show well-resolved Stark components 
confirming the incorporation of the rare-earth ions into precipitated nanocrystals. Colour 
tuneability of up-conversion luminescence by varying pump power has been analyzed in terms 
of standard chromaticity diagram. This tuneability opens the way to applications for up-
conversion phosphors and three-dimensional optical recording. 
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Fig. 1. Up-conversion emission spectra under 980 nm excitation, at indicated pump powers, 
normalized to the maximum at 660 nm.  
 
 

 


