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Reduction of thermal fluctuations in cryogenic mirrors
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Digital control
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AD/DAC noise
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Silicon Mirror R&Ds
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Why Silicon for 3@ Generation GWD

* Good Aspects
— Less absorption for 1.5um wavelength (<1ppm/cm).

— High thermal conductivity at cryogenic temperature.
(comparable with sapphire)

— Low mechanical loss at cryogenic temperature
— No birefringence.

* Required R&Ds

— Polish and low loss coating on silicon substrate.
— Verification of less absorption and mechanical loss.
— High power and stable laser for 1.5 um wavelength.

e |nstall Silicon mirrors in CLIO for these R&Ds
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Two silicon substrate polishing results
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To do after 2012

e Coating at 1lum (not 1.5um)
— To check cryogenic thermal conductivity.
— To check low mechanical loss

e After these,

— Polish again at more good quality.
— Coat low loss coating films.
— Install 1.5um wavelength laser.
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Mechanical resonance
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Kamioka SG drift
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Fringe Output

Fringe Output
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