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Chalcogenide glasses (ChG) are known to be an important class of disordered 

materials for optical device usage in view of their excellent transparency in IR 

region stretching up to 25 µm. To enhance the functionality of these glassy media, 

the effects of additional source of light appearance revealed due to incorporation of 

rare-earth (RE) ions can be employed. However, RE solubility in ChG is very low, 

as a result RE ions clusterize and scatter the light instead of amplification. This 

problem can be solved by introducing Ga or In into the ChG, but this process can 

be restricted by Ga-crystallization. 

In this work, numerous experimental 

techniques including nanoindentation and 

transmission electron microscopy with 

EDX analyzer, were employed to study 

nanoscale mapping of inhomogeneities in 

Ga modified As30Se50Te20 glasses. The 

appearance of nanoscale inhomogeneities 

was observed in glasses with more than 2 

at. % of Ga (Fig. 1).  

To suppress crystallization processes 

caused by Ga addition, partial substitution 

of As to Sb was employed. It was shown 

that Sb create’s SbSe3/2 structural units in 

chalcogen rich matrix which can be easily linked with AsSe3/2 ones without 

significant modification of physical properties of the glass. Addition of Sb allows 

positively modify the functionality of these chalcogenide glass. Thus, in case of 

Ga2As20Sb8Se50Te20 crystallization processes are not observed.  

 
Fig. 1. Microstructure cut-section 

view of Ga2As28Se50Te20 glass 
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