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WP 6: Introduction and objectives

14/12/2023

• Composition of WP6

• Chairs of the WP6:

• Michele Punturo,  

Spokesperson of the Einstein Telescope Collaboration  ​


• Harald Lück, 
Deputy Spokesperson of the Einstein Telescope Collaboration​


• Paolo Chiggiato,  
CERN vacuum team leader
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From the ET-PP GA

No direct financial 
support for WP6 

in ET-PP

ET-EB chairs 
are currently  

2/3 of the  
ET-PP WP6 

chairs

Nota Bene:

The activities of WP6 are exclusively funded on large national funds (relevant fraction of 50+M€ in 
Italy, relevant fraction of the 42+M€ in The Netherlands, few other M€ in other countries  
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WP 6: Introduction and objectives

• The objectives of WP6 defined in the ET-PP GA are corresponding to the 
realisation of the key scientific documents of the ET project:

• The Science Case

• The detector and the research infrastructure Technical Design Report (TDR) 

(with different levels of detail)

• The pipe vacuum system Technical Design Report

• The Data Management Plan & Data Access Policy for ET

314/12/2023

From the ET-PP GA
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WP 6: Introduction and objectives (vacuum pipe)

14/12/2023

The ET beampipe is a 120 km long, 1 m diameter ultrahigh vacuum chamber connecting the extremities of the 
interferometers. The cost of the beampipe is second only to that of the civil engineering.


The objective of WP6 (ET-beampipe) is:


•  To design and test technical solutions that fulfil the ET requirements and are less expensive than the baseline (i.e., 
the present technology used for Virgo and LIGO). The required technical infrastructure will be evaluated and 
optimized accordingly.


• To manufacture, assemble and test a pilot sector.


• To write the technical design report, including cost estimations.


During the first year, the primary focus was on pursuing the first objective, leading to experimental studies of 
materials and detailed design. The participants include CERN staff members (contributing an amount 
equivalent to 2 FTE), two fellows, and a doctoral student. 


The WP6 (ET-beampipe) is led by Ana Teresa Perez Fontenla and Paolo Chiggiato.
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WP 6: Tasks
• Considering the particular nature of WP6, acting 

as a bridge toward the complex system of 
activities in the ET Collaboration, no explicit tasks 
were defined in the GA


• But the set of deliverables declared in the GA 
clearly defines the task structure “projected” by 
the Collaboration in WP6:


•  Production of the ET Refined Science Case


• This task ends with the deliverable 6.1 
(M18). 


• It is produced by the ET Collaboration 
Observational Board 

14/12/2023

OSB
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WP 6: Tasks (Vacuum pipe)

14/12/2023

The tasks outlined for WP6 (ET-beampipe) are 8:


➢ Designing and engineering the vacuum chamber

➢ Selecting materials and manufacturing technology

➢ Determining post-manufacturing treatments

➢ Managing handling and logistics

➢ Outlining installation procedures and interfacing with other systems

➢ Choosing vacuum pumps and valves

➢ Installing and testing a pilot sector

➢ Coordinating various work packages and collaborating with contributors


During the initial year, the first three tasks were elaborated in more detail.
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WP 6: Tasks
• Research Infrastructure Design


• The task is to produce the technical design of ET's civil and technical infrastructures

• It is an iterative process producing 2 deliverables D6.3 (M24) and D6.5 (M40)  

(the RI TDRs with different levels of maturity)

• The achievement of its targets is pursued by the ET-Organization (ETO) and supported by an 

advisory agreement with CERN

14/12/2023

Civil

Engineering

Mechanical 
Engineering

Logistics and 
Installation

Engineering 
Department

Technical 
Infrastructure

Coordination and 
Integration
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WP 6: Tasks

• Detector Design

• This task is to produce a preliminary version of the  

technical design of the ET detectors

• It ends with the production of the deliverable 6.4 (M24)

• It is realised in a collaborative effort of the ET Collaboration  

Instrument Science Board and the ETO Project Office

14/12/2023
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WP 6: Tasks

• Data Management Plan (DMP) and Data Access Policy (DAP)

• This complex task aims to define the ET policy for data access and the 

consequent DMP (D6.6, M46)

• Several actors have to play in synergy to achieve the expected result

• The scientists have to optimize the data access policy to maximize the 

science return of ET

• Agencies have to optimize the usage of public resources

• Technical bodies (EIB and WP8) have to design an efficient DMP for ET


• Considering the global nature of the GW science, the international 
scenario plays a crucial role in the definition of the DMP and DAP

14/12/2023
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WP 6: Deliverables and milestones

14/12/2023

Milestones:
WP8 driven
WP8 driven
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WP 6: Deliverables and milestones

• D6.1 Refined Science Case


• The refined Science Case in the ET Collaboration jargon is named «Blue Book» and it is part 
of the «natural» activities of the OSB in ET


• Its production is in progress


• A first implementation of the Blue Book is the paper (already published)  
«Science with the Einstein Telescope: a comparison of different designs» Marica Branchesi 
et al JCAP07(2023)068, DOI 10.1088/1475-7516/2023/07/068, arXiv:2303.15923 [gr-qc]


• No risks identified, no deviations expected

14/12/2023

Deliverables:
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WP 6 (ET-beampipe): Deliverables and milestones
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Q3-202
2

Q4-202
2

Q1-202
3

Q2-202
3

Q3-202
3

Q4-202
3

Q1-202
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Mild steel: firing not 
needed to attain 
requirements

Ferritic stainless steels: 
firing not needed to 
attain requirements

Design of a corrugated 
beampipe

Design of the pre-
prototypes

Proposal for a vacuum 
layout & control 
system

Support system &

vibration analysis

Strategy for surface 

cleaning & metallurgical studies

Choice of the space 

for the pilot sector

AISI 304 pre-prototype

manufactured & installed

Workshop

Pumping modules 

   & integration

Welding studies for 

AISI 430, 444 and 441

Pilot sector: design, 
integration, bakeout

Welding issues solved

Mild steel pre-
prototype

manufactured & 
installed

Planning for pilot sector: 
Virgo-like pipe tested 
first, then corrugated 
one.

Baffles integration in 
pilot sector 

First cleaning results
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WP 6 (ET-beampipe): Deliverables and milestones

14/12/2023

Design, prototyping, 
and experimental 

validation

Q4-2022 to Q4-2025

Preliminary TDR D6.2

Q4-2024

Final TDR

Q4-2025
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WP 6: Deliverables and milestones

• D6.3 Preliminary RI TDR

• ETO realised the RI Product Breakdown Structure  

that is the first step toward the preliminary TDR

• Risk#3 “Delays in producing the RI” exists and  

is mitigated through a series of contracts  
with private companies engaged by the National Host Teams

14/12/2023

Deliverables:
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WP 6: Deliverables and milestones

• D6.4 Preliminary DET TDR

• We have completed the first step toward the TDR: the PBS

• We are working with the PO to build on the PBS all the procedures to 

get from the PBS to the TDR 

• The first step is the so-called parameter tables


• It is the first iteration toward the TDR (“preliminary”)

• Risk#4, “Delays in producing the RI TDR” did not yet materialise,  

but we are investigating a staged approach for the ET implementation

14/12/2023

Deliverables:
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WP 6: Deliverables and milestones

• D6.5 RI TDR

• Sequential to D6.3: 


• Its destiny depends on the status of D6.3 

14/12/2023

Deliverables:
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WP 6: Deliverables and milestones

• D6.6 DMP and DAP

• Activity still to be started

14/12/2023

Deliverables:
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WP 6: Contribution 
from each partner

14/12/2023

% PMs used = 12,5
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WP 6: Outlook and perspectives

• The major objective of WP6 is to advance and complete the PBS2TDR process, 
passing through 


1. the implementation of the parameter tables in the PBS

2. The creation of a relational database that organises all this info

3. The drafting of the TDR documents


• Crucial for the successful completion of these steps are:

1.the update of ET timing through the definition of a shared, coherent and 

realistic-but-aggressive ET roadmap

• Geometrical options to be analyzed and decided


2.Reviewing the internal organization considering the redistribution of 
responsibilities between ETO and the ET collaboration

14/12/2023
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WP 6 (ET-beampipe): Outlook and perspectives

14/12/2023

The primary objectives for the upcoming year include:


➢ Procuring material coils, supports, and beampipes required for the pilot sector, which involves conducting price 
inquiries and conducting a market survey.


➢ Installing the pilot sector.


➢ Writing and delivering the preliminary version of the Technical Design Report (TDR).
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