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IJCLab’s Status on ET

Nov. ‘22
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Pilot Sector @ CERN

Feb. ‘26 - Carlo Scarcia - CERN

M.O.U. with CERN for their support on technical 
topics & especially covers the work for the ET 
Beampipe by the CERN Vacuum Team. 

The CERN vacuum team has the responsibility to 
deliver the technical design for the ET beampipe at 
the end of a three year project. 
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IJCLab’s Status on ET

Nov. ‘22 Apr. ‘23 Nov. ‘23 H1 ‘25Q1 ‘24 Q2-Q3 ‘24 Q4 ‘24Sept. ‘24



ETC-ISB

Réunion 1 mardi sur 2 à 9h
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VIRGO’s tower

1
0
2
0
0
 m

m

Ø2000 mm

6G. Iaquaniello | ET-France2026-04-01

VIRGO’s Tower – Harmonic Responses

20,8Hz

TOP TOWER +10m

simulations

mesures
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Towers’ simulations

Einstein Telescope’s Warm Tower (E.G.O.)

VIRGO’s tower
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Preliminary cryostat simulations’
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Preliminary cryostat simulations’ – Q4 ‘24

• Is-it acceptable if the upper part 

of the chamber resonates at less 

than 10 Hz, if IP Leg base-ring 

resonates at more than 30 Hz ?

• The double cavern is the stiffer 

solution regarding the harmonic 

response on the IP Leg

• The decoupled solution seems not a 

good solution regarding harmonic 

response

• Cryostat’s mass increased a lot 

regarding what I present during the 

detector layout this summer due to 

the stiffeners and the base : m > 50 

T without thermal shield, ANM, …

14,5m Height

Decoupled structure
Solution n°26 
Mass : 127,8 T

Double Cavern

Double Cavern
Solution n°18

Total Mass : 162 T

Solution n°24
Mass : 57,3 T

20m Height 14,5m Height

Solution n°26
Mass : 53,2 T

IP Legs



• We observe a "bump" at 7.6 Hz by 

a factor of 2.8 involving 6% of the 

total mass of the chamber, which is 

the upper chamber, and the rest at 

more of 32 Hz.
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14,5m height – S30 – Q1 ‘25
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March ‘25
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14,5m height tower – Q3 ‘25

Solution n°30 - March ‘25
Mass : 53,2 T

Solution n°30 - October ‘25
Mass : 40,1 T

• Optimisation de :

• Forme conique au sommet du cryostat 

(de 27° à 60°)

• Épaisseurs des tôles de la chambre

• Conception de la base

• Support de la chambre à vide

• Suppression de la plaque 

intermédiaire



• No more bump à 7,6Hz

• We observe the first modal 

response around 20,6 Hz that 

involved 22%% of the total mass

• For a 1 mm displacement on the 

fixed supports, on the IP Leg 

there is a factor of 7,5 on the Z 

axis and 10,1 on the X axis, and 

for the top chamber, 86 on Z axis 

and ~104mm on X axis

• X and Z axis are the transverse 

axis of the tower
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14,5m height – S30 – Q3 ‘25
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Tower – Q1 ‘26

Solicitation de Ettore Majorana & Manuel Pinto (INFN 
Roma) avant le workshop ET-Test Mass avec un design de IP 
à intégrer à la tour

Révision de la tour avec les brides des viroles supérieures en 
regard des filtres en cas de maintenance et modification du 
cône.

J'ai abaissé le cône de base à 4,5 m.

BEAM

IP

F2

F3

F4
BR

GNDF

Cone base

TC

GND
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Harmonic response – Q1 ‘26

• Ajout de trois masses de 300 kg sur le bottom

ring pour simuler le pendule inversé diminuent la 

première réponse modale à 17,5 Hz.

+14,5m

+7,5m

0m



ETO – Coordination & Integration

Réunion tous les lundis à 14h 
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E.T.O. Engineering Department

Civil Engineering
Maria Marsella (INFN)

Engineering Technology
……

Mechanical Engineering
….

Technical Infrastructure
……

Coordination and 
Integration

…..

Engineering 
Department

Patrick Werneke (Nikhef)

Vacuum Beampipe
Responsibles:

CERN: 

• Paolo Chiggiato (TE-VSC)

ETO Coordinators:

• Fernando Ferroni (INFN)

• Patrick Werneke (Nikhef)

Civil Engineering 
Responsibles:
CERN:
• John Osborne (SCE-SAM-FS)
ETO Coordinators:
• Maria Marsella (INFN)
• Mario Martinez (IFAE)
• Patrick Werneke (Nikhef)

Civil Engineering:

• Jonathan Bratanata (Nikhef)

• Wissam Wahbeh (FHNW)
• …..

Cooling and Ventilation
• …..

Vacuum:
• Marije Barel (Nikhef)

Survey:
• Handled by integration engineers!
• Phase 2!

Design and Simulation:
• Handled by integration engineers 

if needed
• Phase 2!

Integration:
• Paolo Mereu (INFN Torino)
• Gregory Iaquaniello (CNRS 

IJCLab)
• Tommaso Napolitano (INFN LNF)
• Gabriele Cortis (INFN LNF)
• Lucas Hermida Peña (Nikhef)
• Denis Douillet (CNRS IJCLab)

Collaboration Agreement 
CERN 

Luigi Scibile (CERN Coordinator)

EN and HSE 
CERN: 

• Jean-Philippe Tock

• Saverio La Mendola

ETO Coordinators:

• Paolo Mereu (INFN)

• Patrick Werneke (Nikhef)

Access and Alarms
• …..

Electrical Engineering
• …..

Fabrication and Installation:
• Phase 2

Operational Safety:

• Phase 2

Cryogenic infrastructure:
• Phase 2!

ET-PP Vacuum:
▪ Rafael Garcia (IFAE)
▪ Julia Mundet (IFAE)
▪ Purnalingam Revathi (UAntwerp)
▪ Alexandre Lacroix  (CNRS LAPP)

• Cooling and Ventilation

• Access and Alarms

• Electricity Engineering

• Integration

• Health and Safety

ETO Directorate
Fernando Ferroni (INFN)
Andreas Freise (Nikhef)

Francesco Bianchi (INFN - UPerugia)
30%

10%
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Update from ETO Engineering Department 18 Mar. 26

1. Studies towards a skeleton model for ET

2. Integration of End Cavern BA (structures and 
services): 

• Tower (envelope), beampipes, sector  valves

• Infrastructure: cavern, scaffolding, 
crane(s) and cleanroom(s)

• Noisy room(s), service tunnels, HVAC, 
cryogenics, racks, pipes, cables, …..

3. PLM / CAD selection 

4. Develop an integrated work process on how to 
combine various 3D data sources into one model!

Presentation by P. Wernecke @ IV Workshop on ET-LF TM Tower Integration
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Squelette automatisé

• Nous recevons le fichier excel 
brut avec les coordonnées des 
tours 

• Denis a identifié manuellement 
chaque trajet optique à l'aide du 
schéma Trimble

• Il a organisé les trajets optiques 
par feuilles et ajouté une 
colonne pour indiquer l'ordre 
des trajets optiques.

• Ensuite, nous avons importé les 
points ET-HF dans les ensembles 
géométriques 3DExperience 
grâce à une macro VBA créée 
par Denis.

1

2

3

4 5

Optical Zoom

Trimble



19G. Iaquaniello | ET-France2026-04-01

Squelette Automatisé
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Optical Zoom
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OG,a

X
AS_LBS_A

Optical Zoom

Trimble

3D Experience

• The macro generate :

❑ Points

❑ Create lines between each 
points to simulate the optical 
path

❑ Create axis system on each 
point

❑ Z is always vertical

❑ The orientation of the X axis is 
given by the lines generated 
between the point n and n+1 
into the excel sheet

• The results was not the real optical 
path

Y
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Thickness mirror

• The current optical layout doesn't 
take into account the optical 
offset due to the angle of 
incidence through the thick of the 
mirror (beamsplitter) and the 
materiel index (1,5 for glass)

45°

30°

LBS_A
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Bisector line

• If we want to constrain mirror on 
the optical layout we need to take 
into account the bisecting line 
between the incident beam and the 
reflected beam

• The current macro build the axis 
system with the X axis from the 
point n to the point n+1

• To constrain the normal of the 
mirror to the X axis, axis need to 
be the bisecting line except for 
normal incidence mirror

Incident beam

Reflected beam

Bisector

Mirror’s surface
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The whole interferometer assembly

Where’s the End Cavern BA_BC ?

A

B

C
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The whole interferometer assembly
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Corner AB_AC with End Cavern BA_BC
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End Cavern BA_BC assembly



ET-Pathfinder Workshop @ Maastricht

23-24/03/2026
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ET-Pathfinder

Facility for testing and validating new ET technology in a 
low-noise, full-interferometer setup at 10-18m level such
as :
• Infrastructure :

• Cleanroom
• in-situ bake-out
• 3 vaccum systems (UHV, roughing & differential)

• Seismic Isolation :
• Triple suspensions for optics on Beamsplitter bench
• Inverted Pendulum

• Cryogenics Payload
• Cooldown via closed helium loop
• Low-vibration sorption coolers in science mode
• Subcooled LN2 as backend
• Four pairs of heatschields(250K, 80K, 40K, 15K)

• Silicon Mirrors
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ET-Pathfinder
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ET-Pathfinder
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Thanks for your attention
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Démonstrateurs

E-Test @ Liège ET-Pathfinder @ Maastricht


