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Vacuum chambers, Outgassing, and Cryogenic
Pumping in the Vacuum System of ET

The Einstein Telescope (ET) will be the first third-generation gravitational wave observatory, requiring an
underground vacuum system of unprecedented scale. The system will comprise more than 60 large unbaked
chambers (“towers”), spanning ∼10^5m² of surface area and a volume of ∼10^4m³. Achieving andmaintaining
the required vacuum levels presents a unique challenge: ETmust reach pressures in the low 10^–9 mbar range
in many room temperature towers while accommodating large gas loads, extensive use of high-outgassing
materials and not degrade the long arms’ vacuum (low 10^-10 mbar range).

This contribution presents ongoing work on the design of several types of tower chambers and integrated vac-
uum system, addressing outgassing issues, materials selection and characterization, and the use of cryogenic
pumping as both an necessity for cooled optics, but also for an effective vacuum solution.
The scale and complexity of the project necessitate a departure from traditional laboratory approaches, requir-
ing an industrial-level strategy to ensure both technical feasibility and cost effectiveness.
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