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Development of ultra-low loss glass and the process for fiberization
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The optical loss due to Rayleigh scattering in silica glass is significantly

suppressed by hot-compression at the melting temperature. However, the pressure range of prior
study had been only up to 0.2 GPa. In this study, the pressure range was extended to 0.98 GPa, and
various physical properties such as density, refractive index, high-energy X-ray scattering, thermal

conductivity, and expansion coefficient were successfully measured in addition to Rayleigh
scattering. As a result, it was found that the density and refractive index monotonically increase
with increasing pressure in the high-pressure frozen silica glass, but the structural fluctuation
and Rayleigh scattering become minimum values around 0.8 GPa. We expected that the thermal
conductivity would increase with homogenization and densification, but in fact it decreased. We also

observed some unusual phenomena such as a shift of the minimum value of the thermal expansion
coefficient to higher temperatures.
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