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ABSTRACT

In this study, photosensitivity dynamics in SiO, glass with the composition similar to that of silica Planar Lightwave Circuit (PLC)
devices was investigated as a fundamental study prior to the device fabrication. Silica bulk glasses with similar composition to the core
layer of PLC devices were prepared with variable com3position of B,O;. The photosensitivity in boron and germanium co-doped SiO,
glass yields refractive index change An as high as 10™". However such index modulation disappeared after annealing. From the result
of annealing experiment and UV absorption / Raman spectra, we conclude the compaction model is applicable to our glass system.
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Fig. 1. (a) DTA curves of the specimen with various B,0;
concentration (mol%) and their glass transition tempera-
tures (T,) and (b) the variation of glass transition
temperature (Ty) as a function of B,O; concentration
(mol%).
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Fig. 2. Refractive index variation of the Ge-B-P doped silica
glasses with various B,0Os; concentrations. Refractive
index variation was induced by KrF excimer laser
(248 nm). In the inserted figure, the refractive index
change measured (solid line) is compared with that of
typical fiber for Bragg grating device (dotted line)'".
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Fig. 7. The refractive index variation induced by KrF laser
irradiation measured before and after thermal annealing,
(a) silica glass with 15 mol% B,0; and (b) silica glass
with 18 mol% B,0;.
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