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Description of Project:

Glass matrix plays an important role in controlling the concentration of rare earth ions and in-
turn improving their emission characteristics. Among glasses, tellurite-based ones have been
effectively used for various applications like glass fibers, laser host etc. Efficiency of the
emission of rare earth ions in a glass matrix have been shown to be altered by the formation of
metallic nanocrystals like silver in the glass matrix. This depends on the formation of metal-
oxygen or metal-rare earth ion bonds instead of metal-metal bond that will affect the optical
properties of these glasses. Also, bismuth as a dopant in the host glass is found to have
different valence states which affect the bonding with oxygen atoms. Suitable glass matrix
based on bismuth that can aid in efficient emission for wide applications can be developed by
knowing the local coordination and structure of dopant atoms. Focus of the work will be on

synthesizing suitable stable glass compositions based on bismuth and formation of nanocrystals




by different methods. Local structure of host bismuth atoms and the doped rare earth ions in
tellurite glasses will be obtained using EXAFS. This information will be utilized to understand the
effect of metallic nanocrystals in altering the environment around the rare earth ions and

subsequently the properties of the rare earth doped tellurite glasses and glass ceramics.




