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Measurement of muon momentum resolution

ofthe ATLAS detector

Abstract

The ATLAS detector has been designed to have good muon momentum resolution up to momenta in the TeV range. The muon momentum
resolution of the ATLAS spectrometer has been measured with p-p collision data recorderd in 2011. The measurement combines the dimuon mass
resolution in J/¢¥ — pup and Z — pp decays with measurements of the alignment accuracy of the detector based on straight muon tracks, which
are acquired with special runs without magnetic field in the ATLAS detector.

ATLAS Inner Detector

e Inside solenoid (2T) Thin-gap chambers (T&C)

e Dixels, SemiConductor Tracker (SCT), ¢ I
Transition Radiation Tracker (TRT)

e Coverage |n| < 2.5, except TRT (|| < 2.0)

ATLAS Muon Spectrometer

Cathode strip chambers (CSC)

e Use a toroidal field (about 0.5T)
e Precision chambers

Monitored Drift Tube (MDT)
3 layers for |n| < 2.0, 2 layers for 2.0 < |n| < 2.5

Cathod Strip Chambers (CSC)
1 layer (inner) for 2.0 < |n| < 2.5
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e Trigger chambers
o et P el torold Resistive Plate Chamber (RPC) in |n| < 1.05
- 0P\ Resistive-plate Thin Gap Chambers (TGC) in 1.05 < |n| < 2.7
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B\ Barrel semiconductor tracker

Pixel detectors chambers (RPC)
_ Barrel transition radiation fracker .
N End-cap fransition radiation fracker End-cap toroid ® TOtal Coverage |n| < 27
" End-cap semiconductor fracker Monitored drift tubes (MDT)

Muon Reconstruction principles

Standalone tracks m \ %
\ \ Combined tracks

\ | Segmentd/chi2=1.84/T0=-3.94 |
The track is entirely reconstructed in
the MS, from trigger chambers hits and < The combined muon tracks results of the
segments reconstructed in the precision == e combination of MS and ID measure-
chambers. ments by a statistical combination, or a
The track is then extrapolated to IP and refit of the entire track.
the muon momentum is corrected for the Energy losses in the calorimeter are taken

energy loss due to the material crossed into account using parametrisation and
before reaching the MS. Segmentaichi2=138/T0=-5.71 | | possibly calorimeter measurements.
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6% BOL Chamber hits

The Fit Procedure

The muon momentum resolution can be determined from the Z lineshape in the Results of the fit procedure are the resolution parameters and the smearing function.
process pp — Z — pu with data driven techniques.
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e The muon momentum resolution is well measured

a) before fit b) after fit e Improvement of the alignment with respect to 2010
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