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Development of high-efficiency photoluminescent silica glasses of dense
aggregates of photoactive centers
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The aggregation of photoactive centers like rare-earth ions usually leads to

a decrease in emission efficiency. This phenomenon is commonly known as "concentration quenching,"
and prevents to increase the concentration of photoactive centers in many solid-state phosphors. On
the other hand, if quenching centers are absent, emission quenching may not occur even in the dense
aggregates of photoactive centers. Based on this idea, silica glasses containing dense aggregates of

rare-earth ions were employed in developing high-efficiency phosphors that utilize energy transfer.

Silica-REPO4 transparent glass-ceramics that contain nanocrystals of rare-earth orthophosphates
with diameters of ~5-10 nm provided unique opportunities to realize concentration-quenching-free
visible or ultraviolet phosphors with internal quantum efficiencies close to unity, in which free
energy migration and high efficiency emission coexist.
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