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Architecture and performance of the
active platform in the HEST prototype

Lionel Jacques & Christophe Collette for tREEST consortium
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Objectives

A Large mirror(100 Kg)
A Cryogenic temperaturé20 K)
A Radiative cooling

A Isolated at low frequencg0.1-10 Hz)

Partners :
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Scheme 1
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B Pt
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500kg ||[m_

gy

0

=)

Sensor

500kg

AP
k_AP/2
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| 150kg i i m_MarI

0.8m
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Abbreviation:

AP: Active Control Platform

GF: Anti-Geometric Spring Filter
Mar: Marionette

CP:Cold Platform

IM: Intermediate Mass

Mir: Mirror

k: Stiffness

m: Mass

HiILCIrey

Euregio Meuse-Rhine

European Regional Development Fund

104

101

108}
10—10 b

10—125
0.

EUROPEAN UMNION

10°i

One AP - Control off
Two APs - Control off

One AP - Control on
! Two APs - Control on

106 ML\

T T 1
Frequency (Hz)

10



Scheme 2
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Comparison
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ET Superattenuator
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[m_CP=200kg_] AP: Active Control Platform
m GF 6 GF: Anti-Geometric Spring Filter
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Conceptuatesign
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https://arxiv.org/abs/2212.1008
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https://arxiv.org/abs/2212.10083

Active platform
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Amplitude [V/V]

Angle [deg]

Coherence [-]
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Contact Haidar LakkidJLiegé
mhlakkis@ uliegde

Precision
I

Transfer functions from vertical actuators to their close vertical inertial sensol

— Act VI — VINS 1]
— Act V2 — VINS 2
— Act V3 - VINS 3

) . Freanenev [Hzl ) . ) )
Transfer functions from horizontal actuators to their close horizontal inertial sensors
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Contact Haidar LakkisLieg¢ i‘} [ Precision

Lowfrequency active Isolation mhlakkis@uliege Mechatronics

Laboratory
O]%en and Closed loop transfer function from Actuation in X,Y and Z to inertial Sensmg in X Y and Z

- I—Open 100p Act X —> X - -Closed L00p Y —> Y
- -Closed loop Act X —+ X —Open loop Z — Z |
—Open Loop Act Y — Y - -Closed Loop Z — Z
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S

Eureglo Meuse Rhlne

A rw
\ S |
i AN V.
1077 \’“\{l 11 ll » 3 r Hil h Mf.
: AN \ iR\ 1, gl A ‘
! N o W
- ‘1' h ’v\, k I -
10—8 B / h:!v \‘. "" ?ﬁ& ﬁ \'w
¥y |'ll'| h
4 h
]_0_(;il ] | | | | | | Lo | | | {P:l | | Lo | | | | | |
1072 107! 10° 101
Frequency [Hz]
19.09.2024 2 inerr Ug = 12

= L - TEST S5 ny




100 kg test mass & suspension

A Crucial technology aspect for ET: no proven solution exists
A Fourmachinedsamples delivered
A Silicon mirror ordered (delivery end of 2024) Marionette

single crystal
Si suspension rods

AL6061 dummy
mirror

Contact: AlessandrBertolini(Nikhe}
alberto@nikhef.nl

@ Precisi o
I'm_ Mechatronics Niklhef - l“'-er""g - ‘C;L I UCLouvain 13
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V conventional radiator design withorizontal fing25K)
V three 30mm diameter optical feedthroughs towards the mirror

CryOStat deve I O pm e ntv overall dimensions: 1.8 x 1.6 x 2 m

Outer cryostat: Inner cryostasuspended and

80K LN2 shield (brown) conductively linked to the silicon mirror
25KGHepanels (green)

Contact: CedritenaertCSL)
__________ | p_— iLerreg - Cedric.Lenaerts @uliege.be
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Cryogenic test benchm
i

— Collimators

Cooldown - Cooldown
- Warmup - Warmup
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- F230APC

R
et
PoAaL
S
O
. . (1T
A . iy
s e " Ly ek
- A Y £g fmtd
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A Closedcycle cryostat with up to 1W cooling power at 10K 4 &

A Vacuum level: better than 10mbar
A Usable volume: cylindrical 15x15cm \a
A Fast turnaround and low running costs e
A Useful for testing materials, components and assembligs Holder temperature (K)

More sensitive to

TS, temperature Q
Contacts: Robedoppe :

Output Voltage/Output Voltage @ 300K (1)

joppe@physik.rwtkaachen.de g fluctuations
TimKuhlbusch
tim.kuhlbusch@ rwthaachen.de
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Validation of opticalelementsin cryogeniaconditions
https://doi.org/10.1016/j.cryogenics.2024.103895
— PhOtOC“Od es N [1] Zhanget al, 1997https://ui.adsabs.harvard
] o [2] Bajpaiet al, 2022arxiv2203.10427v1]
Constantmprovementof the responsivity
1.6 : ‘ —
InGaAs++without
14 front glass
=, InGaAsr
=
AT e Y v
g 0.8
, 0.6
; 0.4 | « 1.Tpm cutoff
o d « 2.2pum cutoff
0.2k / 2.6pum cutoff |
+ 2.6pm cutoff (without front glass)|.
— - - -Bajai et al. (1.7um cutoff)
: 0 T 5‘0 ‘IfIJU WEI;U 2(30 250 300
Temperature (K)
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19.09.2024 o interreg | 16

16

12/10/2 023 - oo E-TEST foaen e, Eureglo Meuser Rhme



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

