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• BOOSTEC® SiC could be a good candidate for baffles for the third generation gravitational wave detectors regarding its thermal and mechanical properties.

• MERSEN SiC-CVD is a very promising material for this purpose due to its agreement with the optical requirements desired.

• Preliminary results of FE modeling interaction between the test mass and the baffle allowing us to study and analyze their temperature variation .
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• Material Requirement (SiC is a very promising candidate)

• Optical Characterization

• Measuring the scattering at room temperature (Advanced VIRGO) and at cryogenic temperature (Einstein Telescope ET)

• Same conditions for measuring the reflectivity of SiC • of the thermal and thermomechanical changes induced by scattering light flux,

• Analysis of the influence of this changes on the scattering light process (if needed).

All the methodology could be applied to advanced virgo and/or third generation interferometer.

Key points : cryogenic temperature, high laser power density Stray light in the current detectors is being reduced using light shades called « baffles ». In fact, the third generation detector will be using a very high power laser and the test masses will be subjected to a different temperature condition « cryogenic temperature ». Hence, we had to find a new material that can be a replacement for the current baffles and thet can bear these conditions.

Optical characterization of 3 samples of MERSEN SiC

Mechanical field

• TIS is calculated as the ratio between scattered output light and input light source

• Studying the characterization process of BOOSTEC® SiC under cryogenic temperature to explore whether the optical requirements are achieved.

• FE Studies of the thermal analysis of the conduction process.

• Mechanical analysis under room and cryogenic temperature of SiC setup must be explored to evaluate displacement, stress; strain and analyze mechanical behavior.

• Evaluating the possibility of using different types of coatings with the same substrate SiC. This activity is supported by the European Commission, through Marie Curie Actions, GraWIToN Project
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  Fig: BOOSTEC® SiC experimental data as a function of the temperature, (a) thermal conductivity, (b) thermal expansion.
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  Fig: Temperature field over the baffle and the mirror with room temperature as surrounding one (K)

•

  Maximum temperature attained by SiC at room temperature is T = 297.8 K • Maximum temperature attained by SiC at cryogenic temperature is T = 141.2 K • Temperature variation at room temperature and cryogenic temperature is E! = F G