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ET-CRISTAL Objectives
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= [Large mirror (100 Kg)

= Cryogenic temperature (20 K)

= Radiative cooling

= |solated at low frequency (0.01-10 Hz)

= Compactsuspension (4.5 meters)



Low-Frequency seismic isolation WHESE  [nL
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E-TEST: a compact low-frequency isolator for a large cryogenic mirror (il
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Inertial Vibration Sensors

— Horizontal sensing
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Active Isolation: Full Prototype

Methodology
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Experimental results

Active Isolation: Full Prototype

Model objectives
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* Interlacing fins to increase the radiative heat exchange area (80m?
for E-TEST, ~500m” for ET).

* Themo-mech. topology optimisation of fin geometry with radiation

* Emissivity enhancement at low temperature (coating)

* Cryogenic heat pipes
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Termperature [K]

1st run @ CSL in 2023
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Volume 147, 15 April 2025, 104057
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https://www.sciencedirect.com/journal/cryogenics
https://www.sciencedirect.com/journal/cryogenics/vol/147/suppl/C

Cryogenic inertial sensors

Adaptation to cryogenic conditions of
a) Opticalelements

b) Thermal effects on suspension

c) Electrical components
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https://arxiv.org/abs/2203.10427v1

STELLAR cryogenic testbench
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Testbench to measure
the sensor resolution in
cryogenic conditions
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Si monocrystalline

* 45 cm diameter

* <1 nmresidual roughness
* M4 flathess

* 80kg

* 18 cm thickness
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Future suspensions challenges WHESE ml

ET-FIBER project (close collab. with Andrew Spencer and Flavio Travasso) g(i)u;t:(;/tlz;gain@uliege .
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Newtonian noise experiment

Newtonian Noise estimation and control techniques
Validation experimentally on a full scale prototype
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ET-CRISTAL WoLESE L

* Full-scale prototype addressing ET challenges
* Large monocristalline Si mirror
* Suspension design
* Seismic isolation for ET-LF
* Radiative cryogenic cooling

* Open European consortium

* Many oportunities of collaborations with
industry:

* Optics, electronics, mechanics, cryogenics,
mechatronics, metrology
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https://www.etest-emr.eu/
https://www.etest-emr.eu/
https://www.etest-emr.eu/
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     q ¨  cond , susp


  P = k  𝑨 𝑳 ∆ T


     q ¨  rad

