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Ultra-Stabilized Quality Optics for Gravitation Wave Detection

Ken-ichi UEDA

Development of an ultra-stabilized solid state laser and ultra-high quality optics have been developed for
the gravitational wave detector. We developed a stabilized laser with a linewidth of less than 193 mHz.
The ultra-stabilized laser was a powerful tool to measure the optical parameters of a high finesse cavity
and mirrors. We measured reflectance, transmission, scattering and absorption of optical mirrors coated
by ion beam sputtering method. Optical test facility developed in our laboratory produced a lot of useful
date for optical engineers. We developed ultra-low loss mirror with 1.5 ppm loss and high reflectance of
99.9816%. The transmission efficiency of reference cavity was measured to be 97.69%. The radius of
curvature of the concave mirror is determined by measuring the free spectral range and the transverse-

mode range with the frequency response functions.

Key words: stabilized laser, ultra-high quality optics, high finesse cavity, radius of curvature, free

spectral range, transverse mode range
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