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Direct measurement of coating thermal noise at low temperatures with a folded
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In order to reduce the thermal noise, which is one of the main noises of
gravitational wave detectors, mirrors are cooled down to a cryogenic temperature in the next
generation detectors. However, an adsorbed molecular layer is formed on the surface of such a mirror

with time, which increases the optical loss. We have developed a method to simultaneously measure
the optical loss and thickness of the cryogenic molecular layer (CML) using a folded optical cavity.
The absorption coefficient of the CML was determined by this method, and 1t was found to be almost
the same as the literature value for amorphous ice.

The results of this study indicate that the next generation gravitational wave detectors using
silicon mirrors require measures such as the suppression of CML formation by adding low-temperature
baffles and/or the heating and desorption of CMLs using a C02 laser.
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