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Abstract

The preparation of new type transparent glass-ceramics was investigated, and the absorption and
emission characteristics of active ions such as transition metal ions and rare earth ions in transparent

glass-ceramics were also investigated.

The new type transparent glass-ceramics based on Li,0°28i0,, Li,0'8i0,, BPO, and AlPO,
crystals can be prepared using corresponding base glass composition. The size and amount of these
crystals are 20-40 nm and 30-70 %, respectively. Highly transparent glass-ceramics also were obtained by
controlling heat treatment for nucleation and crystallization condition, and their transparency is
comparable with that of glass.

However, the mechanical strength of very fine grained transparent glass-ceramics is not so
different from that of conventional glass, usually 50-100 MPa. Higher mechanical strength of transparent
glass-ceramics is required for certain application area. Although ion exchange method is a favorable
method to increase the mechanical strength keeping surface flatness of transparent glass-ceramics, it is
found that this method can not be applied for Li,O-containing glass and glass-ceramics.

The absorption and emission characteristics of Cr ion in various transparent glass-ceramics were
investigated. The cr'ion in spinel glass-ceramics occupies strong octahedral site and appears to be pink
color, and emits strong sharp red light{R-line). On the contrary, in AIPO, glass-ceramics, Cr'" ion is in
intermediate ligand field strength, and hence color does not change and an usual emission is observed in
NIR region. It should be noted that Cr ion in Li,0-8i0, and Li,0-28i0, crystals based transparent
glass-ceramics exhibits anomalous behavior. It is found that Cr'ion occupics tetrahedral site in Li,0°Si0,
crystal, the color changes from green of glass to pink. The emission near NIR is observed under the
excitation of around 500 nm light. In Li,0-2Si0, transparent glass-ceramics, the existence of Cr* ion is
confirmed. The Cr' ion was formed by the reduction of cr” during crystallization of Li,0-28i0, crystal,
and it occupies tetrahedral site in residual high SiQ, glassy phase. The characteristic emission around NIR
region(1000-1500 nm} was observed under the excitation of 792 nm laser diede.

The absorption and emission characteristics of rare earth ions such as Nd'", E,r'“, P’ in
transparent glass-ceramics were investigated. The absorption intensity and position of these ions in
glass-ceramics do not change unlike transition metal ions. The up-conversion emission was observed for

these ions in glass-ceramics.
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