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Architecture and performance of the 
active platform in the E-TEST prototype

Lionel Jacques & Christophe Collette for the E-TEST consortium
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Objectives
ÁLarge mirror(100 Kg)

ÁCryogenic temperature(20 K)

ÁRadiative cooling

ÁIsolated at low frequency(0.1-10 Hz)

ÁCompact suspension(4.5 meters)

Partners
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AP + P
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AP +IP
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Scheme 1
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Scheme 2
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Comparison
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Submitted: 12/2021
Revised: 03/2022 Active platform

Marionette

Radiative cooling

Inertial sensors

Inverted pendulum

https://arxiv.org/abs/2212.10083

Conceptual design 

https://arxiv.org/abs/2212.10083
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Contact :Haidar Lakkis (ULiege)
mhlakkis@uliege.be Active platform
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Contact :Haidar Lakkis (ULiege)
mhlakkis@uliege.be Low-frequency active Isolation



19.09.2024 13

100 kg test mass & suspension

single crystal
Si suspension rods

Å Crucial technology aspect for ET: no proven solution exists
Å Fourmachined samples delivered
Å Silicon mirror ordered (delivery end of 2024)

Al-6061 dummy 
mirror

Contact: Alessandro Bertolini(Nikhef)
alberto@nikhef.nl

Marionette
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Cryostat development

Outer cryostat:
80K LN2 shield (brown)
25K GHepanels (green)

Inner cryostat suspended and 
conductively linked to the silicon mirror 

V overall dimensions: 1.8 x 1.6 x 2 m3

V conventional radiator design with horizontal fins (25K)
V three 30-mm diameter optical feedthroughs towards the mirror 

Contact: Cedric Lenaerts(CSL)
Cedric.Lenaerts@uliege.be



19.09.2024 15

Cryogenic test bench

ÅClosed-cycle cryostat with up to 1W cooling power at 10K
ÅVacuum level: better than 10-9 mbar
ÅUsable volume: cylindrical 15x15cm
ÅFast turnaround and low running costs
ÅUseful for testing materials, components and assemblies

Contacts: Robert Joppe
joppe@physik.rwth-aachen.de
Tim Kuhlbusch
tim.kuhlbusch@rwth-aachen.de

F230APC

CFP5

More sensitive to 
temperature 
fluctuations 

Collimators
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Cutoffbefore1550 nm: responsivitydrop 
below100 K
Better but still a: responsivitydrop below
30 K
Very stable responseover all 
temperaturestested!

Validation of 1550 nm opticalelementsin cryogenicconditions
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Photodiodes [1] Zhang et al, 1997 https://ui.adsabs.harvard

InGaAs++ without
front glass 

InGaAs+ 

InGaAs

InGaAs++ 

Constant improvementof the responsivity
[2] Bajpai et al, 2022 arxiv2203.10427v1] 

https://doi.org/10.1016/j.cryogenics.2024.103895

https://ui.adsabs.harvard.edu/abs/1997JLwT...15..529Z/abstract
https://arxiv.org/abs/2203.10427v1

