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Abstract: Glasses and glass ceramics, as important optical functional materials, have significant applications in display,
lighting, scintillator, laser and optical fiber amplifier. TiO, has high refractive index and high dielectric coefficient. Resear-
ches show that adding TiO, can reduce the phonon energy of the glass and improve the luminescent properties of rare-earth i-
ons, and glass ceramics containing TiO, can not only promote the emission of rare-earth ions, but also be applied in the field
of radiation detection as a scintillator. This paper summarized the preparation methods of glasses containing TiO, , including
high temperature melt-quenching method, sol-gel method and containerless (levitation) method, and the containerless (lev-
itation) method provides a new way for the preparation of glasses containing high TiO, content. The structure and properties
of glasses and glass ceramics containing TiO, , including the coordination of TiO,, phonon energy and thermal properties of
glasses, were briefly introduced. The research progresses of radiant luminescence and scintillation of glasses and glass ceram-
ics containing TiO, were investigated in recent years. Finally, the problems and future development trends of glasses and
glass ceramics containing TiO, were discussed. It is believed that the glasses and glass ceramics containing TiO, are expected
to become the research hotspot of new materials for optoelectronic applications.
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Where A-argon gas flow; B-microwave
discharger: C-alumina tube: D-anodized
aluminum nozzle; E-levitated sphere; F-laser
beam: G-ZnSe lens(optional); H-NaCl
window; J-water-cooled anodized aluminum
housing; K-water-cooled nozzle support; L-O-
ring coupling: M-Pyrex windows: N-to
manometer, throttle valve, trap, and vacuum
pump.
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Fig.2  Design diagram of aerodynamic levitation containerless device
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Fig.3 Schematic diagram of aerodynamic levitation containerless system
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Table 1 Parameters of phonon energy of various glasses

Maximum phonon

Glasses onongy/on- Ref.
Silicate glass ~1100 [26]
Borate glass ~1500 [27]

Germanate glass ~880 [28]
Tellurite glass ~746 [29]

Phosphate glass ~ 1300 130, 31]
Titanate glass ~800 [20, 24]
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Table 2 Differential thermal analysis data of some glasses containing titanate

Glass composition T,/C T./C AT/C Ref.
0.95La0, 5-0.01YhO, 5-0.04Ho0), 5-2.1375Ti0,-0.11257:0, 815 909 94 [37]
30Ba0-20Ti0,-50Ge0, 636 754 68 [38]
82Ti0,-16.5La, 0;-1.5Ex 808 864 56 [10]
30B,0,-40Ph0-25Ti0, 749 897 148 [39]
30Ba0-15Ti0,-555i0, 735 916 181 [40]

La, 0;-B,0,-Ti0, 657 835 178 (6]
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