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LHC Experimental beam vacuum during long
shutdowns: Upgrades and new challenges
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Experimental beam vacuum systems located within experimental caverns of ALICE, CMS and LHCb experi-
ments successfully passed major upgrades during the Long Shutdown 2. The layout of the machine at ALICE
cavern was upgraded based on physics performance requirements. A new central beryllium chamber com-
patible with new Inner Tracking System was installed and commissioned during the pandemic year 2020.
Experimental vacuum system of the CMS detector underwent the most extensive change since its installation
in 2008. The new layout, including central beryllium chamber compatible with Phase 2 tracker as well as 30
meters of custom-built aluminium vacuum chambers supported by optimized structural supporting system
was installed commissioned during spring 2021. Experimental vacuum system of the LHCb detector remained
the same as during the LHC Run 2, however the most sensitive part of the entire system, the Vertex Locator
(VELO) passed an upgrade containing also both beam and detector vacuum systems. Foreseen layout changes
during the Long Shutdown 3 involving experimental beam vacuum systems will be also discussed as well as
production challenges for both aluminium and beryllium vacuum chambers.
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