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Laser Power Absorption
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Laser power absorption estimate:
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ET-LF optics: laser power absorption
TM-cryostat
scheme: To upper super attenuator

Cryotrap
50…80 K

Outer shield
50…80 K

Inner shield
5…10 K

𝑄̇𝑄 ≈ 40 mW

Estimated heat load by laser power 
absorption depends on:

Laser wavelength,
TM bulk material absorption,
TM coating material absorption,
Frost layer buildup (x times 10² mW !),
Mirror temperature (?)
…
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https://wiki.et-gw.eu/pub/ISB/Vacuum_Cryogenics/ISBVaccuumCryogenicsDocuments/ISB-VC-0013.pdf
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https://wiki.et-gw.eu/pub/ISB/Vacuum_Cryogenics/ISBVaccuumCryogenicsDocuments/ISB-VC-0013.pdf
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Thermal Radiation
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Thermal radiation sources:
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ET-LF optics: thermal radiation 
TM-cryostat
scheme: To upper super attenuator

Cryotrap
50…80 K

Outer shield
50…80 K

Inner shield
5…10 K

Estimated heat load by thermal radiation 
depends on:

Cryotrap length,
Cryotrap/shield temperatures,
Material (surface) properties,
Shield design

Arm pipe solid angle (300 K)

Funneling & cryotrap solid angle

Thermal shield imperfections
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ET Design Report Update 2020 

Corner cavern scheme:

Current dimensioning concept & 
experience from KAGRA:

�𝑄̇𝑄rad,i = 𝑥𝑥… 100 mW

Cryotrap

Images: ET Steering Committee Editorial Team. Design Report Update for the Einstein Telescope. Technical report, ET-0007B-20, 2020 (altered)

TM tower

Cryotrap design 
(LIGO, Virgo) 
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Conclusions
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• A few nm of water layer build-up per day

Dependent on vacuum quality

• Approximately 200 mW per day
• Dependent on wavelength?Potentially large laser power absorption in the water frost layer

Changing absoption yields mirror temperature drift

Surface regeneration method to be developed
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R&D Focus: LF-mirror surface adsorption

A few nm of water layer build-up per day

Approximately 200 mW per day
Dependent on wavelength?
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R&D Focus: Cryotrap design

Suspension & Optics
Consideration of limits imposed from:

Suspension design and Thermal Noise, 
Optics components, etc…

Cryogenic Infrastructure
Components with largest cooling 

power requirement

Cryotrap operation & design
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