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Application of Ultra-Low Thermal Expansion Glass-Ceramic Material to Optical Pressure
Standards and Precise Measurement of Its Length Change Due to Thermal Expansion,
Aging, and Helium Permeation
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Gas pressure can be evaluated from refractive index and temperature. The refractive index
can be measured with high resolution from optical frequencies using a Fabry-Perot cavity.
To measure low vacuum pressures such as 1 Pa or 100 Pa with high accuracy, it is important
that the length between the mirrors of the Fabry-Perot cavity does not change due to
thermal expansion, aging, and helium permeation. In this study, we prepared a Fabry-Perot
resonator made of ultra-low thermal expansion glass ceramic material and measured its
changes due to thermal expansion, aging, and helium permeation. The biggest challenge is
thermal expansion. Although the temperature at which the thermal expansion coefficient
becomes zero has not been found, the thermal expansion coefficient has been reduced to an
acceptable level by adopting ultra-low thermal expansion glass ceramic material for the
mirror material and improving the installation method of the Fabry-Perot resonator.
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