Performance of Drift Tube Detectors at Very High Counting
Rates at High-Luminosity LHC
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Motivation Chamber Performance without Background

ATLAS MDT: Monitored Drift Tube Chambers with Irradiation
» 30 mm outer tube diameter, 50 um wire diameter
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CERN Gamma Irradiation Facility (GIF)
» 150 GBq '*’Cs source
» flux up to 10 kHz/cm?

Measurement with Proton Irradiation

Full-sized sMDT prototype chamber

Tandem accelerator at the MLL Garching
» 20 MeV protons

Scintillator Layer

» flux up to 100 kHz/cm?
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! Scintillator Layer

Using a custom sMDT chamber to maximize

cosmic muon acceptance:

» Reconstruct cosmic muon tracks in upper and
lower tube layers.

» Calculate off-track residuals in irradiated tube
layer.

» Monitor proton rate and current drawn by the

irradiated tubes for gas gain measurement.

» Central tube layers of the chamber irradiated,
outer (shielded) layers used for tracking of
cosmic muons.

» Use track reconstructed in shielded part of the
chamber to determine off-track residuals Iin
irradiated tubes.

Results
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