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Zero photoelasticity and the relevant properties in binary RO-SiO; (R = Sn) and R ;03—
SiO: (R = Sb, Bi) glasses were systematically studied. The zero photoelastic silicate glass
leads to zero stress-induced birefringence, providing application to a fiber optic sensor
without stress-induced birefringence. In this study, ¥Bi»O3;— (100 —x)SiO, glasses were
evaluated to develop preform glasses suitable for the fabrication of fiber cores with a small
photoelastic constant for the fiber sensors. Compositions exhibiting small PECs were
determined, while the stability, and refractive index of the optimal formulations were
investigated. By matching the refractive indices of the core and cladding materials, detailed
core and cladding compositions for a fiber enabling single-mode waveguide can be proposed.
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Fig. 1. Compositional dependence of the PEC for the ¥Bi» O3 — (100 —x)SiO, glass systems, measured at
632.8nm. The inset shows the transmission spectrum of the x = 57 sample, with a thickness of
1mm (67,
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(a) Refractive index dispersion for () x = 57 (core), (ii) x = 56 and (iii) x = 55 (cladding) in the

xBi, 03— (100 —x)SiO, glasses with fitted lines. The refractive index data for (iii) x = 55 is
provided for comparison. The inset shows the compositional dependence of the refractive index
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TTT diagrams showing the boundaries (dotted lines) between the glassy (open circles) and

surface-crystalline (grey circles) states, and the temperature dependence of the viscosity (open
triangles) for ¥ = 57 in the xB;2 O3 — (100 —x)SiO-, glass %1, Solid circles also denote isothermally
crystallized state. The dashed lines are extrapolations providing a guide to estimate the fiber-
drawing temperature at a viscosity of ~10°—107Pa-s. The insets show reflection optical
micrographs of bulk for Ar (iv, vi) atmospheres, and XRD patterns for Ar (v, vi) atmospheres. The
fiber sample for x = 57 was elongated at ~ 540C.
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