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Glass products which have optical functions will be prospected to have a half share in
the new glass market. In this paper, several examples of new glasses for photonics
applications concerning the refractive index controll, which is the most fundamental
optical property, are introduced. First, silica glass containing fluorine is introduced to
show less temperature dependence of optical path length change, and this characerstics
is preffer for advnced photonic devices whose requirement for environmental
temperature change is extreamlly severe. Second, La-doped silica glass is introduced to
exhibit higher refractive index compared to pure silica glass. This high index
characeristics is required for the immersion lithography lens materials. On the other
hand, optical glasses preferable to compact digital camera lens are discussed. Lower
refractive index dispersion and higher refractive index can be obtained simultaneously in
La,0;-B,0; glasses because La ion shows advantageous for increasing packing density
in glass structure. Finally nonlinear optical fiber which is required for next generation
photonic network is introduced. Bismuth-based optical fiber using ultra high refractive
index glass is fabricated to have high optical nonlinearity and low group-velocity-
dispersion.
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Table 1 Obtained thermo-optic data in various silica

glasses.
dnldT . dS/dT
Sample Nisso (ppm/C) a (ppm/C) (ppm/C)
Silica glass 1.4441 8.75 0.443 9.39
Ti-Silica glass 1.4651 9.74 0.061 9.83
F-Silica glass 1.4432 8.66 0.436 9.29
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Fig.1 Temperature coefficients of optical path
length (dS/dT) of various concentrations of F-
doped silica glasses.
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Fig.2 Temperature coefficients of refractive index
(dnss/dT) of various concentrations of F-
doped silica glasses.
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Fig. 3 Coefficient of average thermal expansion
from —5C to 65C of various concentrations
of F-doped silica glasses.
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Fig. 4 Relation between n, and v, in La,0,-B,0;
glass system.
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Fig. 7 1.5-Hz optical switching using Bi,O, based
glass and CS..
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