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CO, cooling system prototypes
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ATLAS new inner tracker: ITk Manufacturing and testing

Manufacturing of prototypes and detector
cooling system in the Milan INFN Workshop
Pipes for prototypes and detector cooling
system in titanium

High-luminosity LHC phase starting in 2029
—ATLAS detector will be upgraded with a new

silicon inner tracker
Silicon detector cooling is critical to prevent reverse annealing,
thermal runaway and control the leakage current due to radiation damage — detector cooling system will be fully welded

Coolant choice Cooling system design
Cooling system based on CO, evaporative properties CO, temperature -40 °C
e near isothermal, small temperature gradient along the Manifold ' Exhaust lines

rings/staves

e high heat transfer coefficient

e mass savings inside the detector due to smaller diameter
tubing than conventional refrigerants

e radiation hard and environmentally safe e

Inlet line distributing the CO2
to the capillaries
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00000 : - Systems were proved to be stable under all the

Creraer Conclusmns conditions tested
=> Use of additive manufacturing parts has been proved I N F N
=> Total pressure drops were consistent with the

MILANO

https://atlas-collaboration.web.cern.ch/ requirements of the system specification




