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Abstract

This research, bismuth borate glasses doped with dysprosium (Dy) were prepared using
the glass composition formula 30Bi,O3: (70-x)B,03: xDy,03, where x is 0.0, 0.5, 1.0,
1.5, 2.0 and 2.5 mol%. Glass samples were prepared by melt-quenching technique at
temperature of 1,100 °C for 3 h. Glass samples were annealed at the temperature of
500 °C for 3 h to reduce thermal stress. The physical and optical properties were
studied. X-ray diffraction pattern was used to confirm amorphous nature of glass
samples. The results showed that the density did not depend on the Dy,0s
concentration. The molar volume increased with increasing Dy,O3 concentration due to
the effect of non-bridging oxygen (NBOSs) in the glass networks. The optical spectra
revealed six absorption peaks corresponding to the trasition from the ground state °His),
to energy level °Fs, (762 nm), ®Fs;, (805 nm), °F7 (905 nm), (°Hys, °Fer) (1,100 nm),
(°F1172, ®Har2) (1,280 nm) and °Hy1, (1,695 nm). The emission spectra (excited with 451
nm) revealed three emission peaks, which are assigned to *Fer,—°Hisp (484 nm),
*Fg/p—H13p (574 nm) and *Eo/p—H11p (661 nm) transitions, respectively. The X-ray
luminescence spectra showed four emission peaks at 480 nm, 575 nm, 660 nm and 750
nm due to the transition from

*Far—>"Hisio, ‘Forr>"Hizz, “For—>°Hiz and *Fop—>°Hop+°Fuip, respectively. The
luminescence intensity of 575 nm peak slightly increased with increasing the Dy,03
concentration and the strongest intensity peak was obtained at 575 nm. Proton
luminescence spectra of glass showed emission peak at 575 nm which in good
agreement with photoluminescence and X-ray luminescence spectra.
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