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Red and near-infrared emission upconversion phosphors utilizing oxide host
crystal phonons

Tomita, Koji
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The red luminescence of rare-earth upconversion phosphors in oxide matrix
crystals was studied. Strong red luminescence was observed in gadolinium oxide, gadolinium lanthanum
oxide, and barium gadolinium zinc oxide upon near-infrared photoexcitation at 980 nm. Strong red
emission was observed by tuning the erbium and ytterbium amounts. When 490 nm, which is equivalent
to the energy of two 980 nm photons, was used as the excitation light, green luminescence was
dominant. Thus, it was shown that red luminescence is achieved by phonon relaxation between the
first and second excitation steps in upconversion luminescence.
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