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ET Beampipe Vacuum system

Beam pipe vacuum system is the biggest Einstein Telescope sub-system

after the underground excavation (preliminary estimated cost ~ 560 Meuro)
120 Km 1m diameter UHV tubes

Preliminary vacuum requirements:

H, 1071° mbar, H,0 5x101* mbar, N, 10! mbar, Hydrocarbon < 10-1* mbar
(> factor 5 more stringent than Virgo)

Exploit 2G detectors experience and push forward the UHV performance
R&D on:

A Cost effective solution for
* pipe material (austenitic, duplex, low carbon, aluminium)
* production processing choice (Ruhrstahl-Hausen vacuum process during steel refining, ...... )

A Surface treatment to reduce outgassing

* problem of underground bakeout costs and thermal management (with a 150 °C 10 days bakeout and thermal insulation, estimated tunnels
temperature rise of 15-20 °C)

A Corrosion tests -> ET lifetime 50 years
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2nd review meeting (RP2) — 16.06.2024

Preparatory Phase for the Einstein Telescope Gravitational Wave Observatory

WP 6.2: Introduction and objectives (2)

CERN-NSF
Letter of Intent for
collaboration in CE

beamtube experiment
(CEBEX)

Presentation to CERM
management for
approval of technical
collaboration

Extended TDR

Framewaork collaboration Addendum on IFAE joins the Amendment signed ET-PP
agreement CERN contribution  collaboration by CERN, INFN, )
CERN-INFN-NIKHEF CERN-NSF to ET beampipes agreement NIKHEF and IFAE

Letter of Intent

-

ET-ISB kick-off

3 workshop at
LIGO Hanford

-
I

Review of the pilot
sector design

ET-PP INFRA-DEV
Kick-off Meeting

Preliminary TDR
[ET-PP] including

1= workshop at )
peer review

LIGO Livingston Effective start of the

technical activities Start construction of

End of
addendum and
its amendment

4 workshop at
CERN

Final TDR, including
integration and
fabrication drawings

the ET beampipe pilot Pilot sector
2" workshop at sect:rp : operational
CERN Test of different
technical solutions
with the pilot sector
] EINSTEIN s T nd H '
E.. TELESCOPE Project: 101079696 — ET-PP, 2" review meeting 3
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Introduction: ET pilot sector components

The ET pilot sector will be assembled and tested in two phases.

Phase 2 / ET Pilot Sector

Phase 1 / Background
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Leak detection tooling test

The tooling can be used for leak detection of 1E-10 mbar | s for the components of the pilot sector.
Figure 1: Mock-up assembly

Performed with Jan Hansen, Carlo Scarcia

Pump down and leak detection
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