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Development of novel transparent glass-ceramics with a broad emission band in
the near-infrared region
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This study was conducted to develop novel transparent glass ceramic

phosphors with a broad emission band in the near-infrared (NIR) region. We discovered Cr203-Ca0-Ge02
glass ceramic phosphors with broadband NIR emission and translucency. The Ca2Ge7016 nanocrystals
were grown in the glass with heat treatment. For photoluminescence (PL) measurements, the broad NIR
emission of Cr3+ was observed. This result indicates that the 6-coordinated Ge4+ sites in the
Ca2Ge7016 were found to serve as substitution sites for Cr3+. Through diffuse reflection spectra and
luminescence decay measurements, we have found that the valence of chromium ions must be controlled
to achieve high PL quantum yields. In addition, The morphology of nanocrystals grown in the glass
can be controlled by adding alkali metals.
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