X

Inner Detector (ID)

inner radii (Pixel detector and

SemiConductor Tracker) with continuous

The Inner Detector reconstructs the
tracks associated to charged particles by
combining high-resolution detectors at

tracking at outer radii (Transition

Radiation Tracker). It is all contained in a

solenoidal magnetic field of 2 T and its
acceptance in pseudorapidity is |n|<2.5.

muon momentum

Corrections to the simulated

The ATLAS simulation includes the best knowledge of the
detector geometry, material budget and modelling of muon

interactions at the time of its production and needs
additional corrections in order to reproduce the muon
momentum scale and resolution observed in data. We
correct separately the ID and MS tracks of a single muon

using this equation:
Py |
) =

( MC, det n=0

/o, on \'Dy) A

P

m=0

2
1+ > Arist(n,0)- (Y )™

where det can be either ID or MS and s,, , Ar,, are the correction
parameters. These parameters are derived with a MC template
maximum likelihood fit, with about 6M muon pairs from J/p and 9M

muon pairs from Z decays.
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Muon Spectrometer (MS)

The Muon Spectrometer is designed for muon detection within |n|<2.7.
Three large air core toroidal magnets with a mean magnetic field of 0.5 T
allow for a precise measurement of muon momenta up to the TeV range. It is
equipped with precision chambers (Monitored Drift Tubes and Cathode Strip Chambers)

as well as trigger chambers (Resistive Plate Chambers and Thin Gap Chambers).
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Corrections are derived separately for different detector regions with uniform scale and resolution and the parameters take into account different physical effects:

e so > energy loss in the calorimeters and in other

materials
(so'P=0 since energy loss between IP and ID is
negligible)
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The mass resolution has been
measured on the collected
J/P, Y and Z samples using a
functional fit of the invariant mass peaks.

Results are shown for o(my,)/m,, as a function of the average
prt of the muon pair in different detector regions, for all
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e s; » magnetic field integral and radial distortions of
the detector
e Arg > energy loss fluctuations in the material

and local distortion of magnetic field

e Ar, > intrinsic resolution and additional

misalignments

Mass scale

measurement

The momentum scale is derived by
comparing the position of the mass peak in
data and in the simulation. This is shown here
as a function of the average pr (for different
detector regions) or as a function of the

e Ar, > multiple scattering, local radial distortions
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