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Incorporation of niobium into photonic glasses: new
structure/function relations uncovered by advanced magnetic resonance
techniques
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While niobium-containing oxide glass are used in several technological applications, especially for
high-resolution augmented reality devices, the exact structural role of niobium (Nb), which can serve
either as a network modifier or as a network former, in these glasses is still ill-understood. Solid-state
nuclear magnetic resonance (NMR) has been proven to be a powerful tool for structural elucidation of
glasses, due to its element-selectivity, inherently quantitative character, and its focus on local order.
(1) From the NMR point of view, Nb features one of the most NMR-sensitive nuclei (93Nb) which
is 100% natural abundant. Nevertheless, it suffers from a large nuclear quadrupolar moment, and
the 93Nb NMR spectra are dominated by strong quadrupolar interactions, resulting in excessive line
broadening and poor resolution. These challenges can be addressed by techniques involving fast Magic
angle spinning (MAS), wideband excitation methods and dipolar recoupling techniques. (2) Here, we
report results on glasses from the structurally more simple niobium phosphate glasses in the system
xNb2O5 − (1 − x)NaPO3. Advanced NMR experiments have been used to characterize the local
environments of sodium, phosphorus and niobium with the aim of obtaining new structural insight
towards the development of new structure-function correlations. As first results, 93Nb MAS NMR and
Raman spectroscopy suggest that Nb is pentavalent and six-coordinated.
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