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Abstract

The experience of the ATLAS muon spectrometer shows that drift-tube chambers provide highly reliable precision muon tracking over large areas. The ATLAS muon chambers are exposed
to unprecedentedly high background of photons and neutrons induced by the proton collisions. Still higher background rates are expected at future high-energy and high-luminosity colliders
beyond HL-LHC. Drift-tube detectors with 15 mm tube diameter (30 mm in ATLAS) and improved readout electronics optimized for high rate operation have been developed for such
conditions. Several full-scale chambers have been constructed with unprecedentedly high sense wire positioning accuracy of better than 10 micron. The chamber design and assembly
methods have been optimized for large-scale production, reducing considerably cost and construction time while maintaining the high mechanical accuracy and reliability. Tests at the
Gamma Irradiation Facility at CERN showed that the rate capability of sSMDT chamber is improved by more than an order of magnitude compared to the ATLAS chambers as space charge
effects are strongly suppressed and operation with minimal electronics dead time becomes possible. In order to further increase the high rate performance, the read-out electronics has
been improved.
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Space charge effects are strongly mitigated in sMDT chambers and do no longer
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Occupancies at Maximum FCC Luminosity (ATLAS Geometry)
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» SMDT chamber design and assembly procedures optimized Internal wire
for mass production locator

» Simple and cheap drift tube design with high reliability

» Special plastic materials selected to prevent outgassing
and cracking

» Industrial standard Al tubes Extema|frefereme
» Wire positioning accuracy better than 10 pm Surtace
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Schematic of an sMDT end-plug

| » Measurements show huge improvement in terms of rate capability for sMDT compared
sMDT Chamber Construction to MDT drift tubes in both spatial resolution and muon efficiency

» Baseline restoration suppresses the pile-up effects and, therefore, avoids resolution and
efficiency degradation at high counting rates

» Semi-automated drift-tube
production and chamber
assembly take place in a
air-conditioned clean room

» Automated testing of tube
leakage rate, leakage
current and wire tension
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Tube positioning using precisely machined jigs hamber assembly in a clean room
» 2 SMDT chambers already installed in the ATLAS detector
» Additional 12 (16) sMDT chambers under construction until 2016 (2018)
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