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Why updating the detector layout ?

One year ago, I presented the functional layout:

Reminder: this is not the physical layout. 

Optimisation to be done to minimise 
the infrastructure cost 
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End of 2024: creation of the ETO task force

A focused small group with a clear mandate from the ETO directorate:

Must provide all the technical documents to the local teams 
for the engineering studies
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End of 2024: creation of the ETO task force

A focused small group with a clear mandate from the ETO directorate:

Must provide all the technical documents to the local teams 
for the engineering studies

Reduce the cost!!!!
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A little reminder about the ET organisation
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End of 2024: creation of the ETO task force

A task force of 40 people including:
- members of the collaboration
- and members of the ETO, engineering department 

First time, we had such an integrated team, intense work over 6 
months with weekly meetings and 3 in-person meetings
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How to reduce the cost ?

Reduce the volume of the excavation! The first ideas:
● share the same tunnels
● reduce auxiliary tunnel lengths
● reduce the volume of the central caverns

And also:
● exploit flexibilities
● compromise: technical changes vs infrastructure cost
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The most obvious...

Combine the 
filtering cavities 
in the arm 
tunnels

x2

The 2024 design
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Bring the filtering cavities to the arm tunnels

Only one solution: stack the pipes in the tunnel, FC above the arm 
cavities, example for ET-HF:
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Easier for the L shape

FC ET-HF in one arm
FCs ET-LF in the other arm



11

Re-shuffling of the squeezing benches

● Addition of periscopes of 2-4 m for the SQZ path (extra noise ? 
polarisation mixing ?)

● Relocation of the squeezing clean rooms
● From 3 to 2 mirrors FCs
● Smaller vacuum pipes
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Other changes in the design

● IMC length for LF, triangular 300m  120m→
● IMC layout redesign for HF (reduced foot print, 2 in the same 

tunnels)

● No extra pipe for the BHD local oscillator (LF), routed by the 
existing vacuum vessels

● Co-locate optics in vacuum tanks

● Re-asses the needs of benches/clean rooms for auxiliary optics
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Examples

2024 2025 M. Majoor / A. Chiummo
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Taken from : ET-0228A-25

https://apps.et-gw.eu/tds/ql/?c=17959
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Triangle design 2024
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Triangle design 2025

LF

HF
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L design 2024 (not completed last time)
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L design 2025
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The update is all described in 2 reports

80 pages 200 pages
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Reduction in the excavation volume (and cost)

Example for the triangle:

Cost is site dependent, it is just an estimation.
Same exercise has been done for the L shape (~ 40% cheaper)
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3D rendering evolution for the triangle

2024 2025
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3D rendering evolution for the L shape

2024 2025
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Questions ?

… before we move on other topic of relevance to the ISB. 
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The completion of the PBS v2

PBS = Product Breakdown Structure
must include all the items we need to build ET



26

The completion of the PBS v2

Example for the laser system:

Each line is a set of  
parameters
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Let’s look at one PBS parameter file

+ integration parameters

In total 23 000 parameters
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What the PBS should become...

The backbone to build the detector!

Each item in the PBS could:
● be managed by one person (or a group)
● have a TRL associated
● have a cost associated
● with all the parameters linked to each other (in a bigger 

framework)
● be the single source of truth
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It will also help to write down the preliminary TDR

● A follow up of the ET Design Report 
update 2020

● Half of written text, half of automatic 
extraction of the PBS

● Write down for Δ and L

● Must be completed beginning of 2026
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Definition of a core program for the ET collaboration

● 500 FTE in total, including 208 FTE for the ISB

● Are they all working to built ET ?
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Definition of a core program for the ET collaboration

ET-0416A-25 
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Definition of a core program for the ET collaboration

ET-0054A-25
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Conclusion

● The optical design has converged, useful to design other systems

● So far we work in parallel for Δ and L

● Always looking for people to contribute

● In few years time, new chances to update the configuration
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