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We present the measurement of the inclusive muon diffeakotdss section @/dpr) in pp
collisions at,/s=7 TeV with the ATLAS detector. The analysis is performedia pseudorapidity
interval|n| < 2.5 for muons of transverse momenturacdpr < 100 GeV and with an integrated
luminosity of 1.4 pbL. The result is compared with a Next-To-Leading Order préaiicfor the
heavy flavour production with Next to Leading Log high summation and with an MC@NLO
prediction for W and Z bosons production. The measuremesgrisitive for the first time to the
Next to Leading Log contribution to heavy flavour productinmadronic interactions.
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1. Introduction

The spectrum of muons produced close to the interactiont poipp interactions is sensitive
to heavy flavour production in the rangedpr < 100 GeV. Foipt > 30 GeV the W/Z contribution
becomes important and is subtracted in order to measuresthgy lilavour component. A measure-
ment in this region is useful to optimise theoretical conagions and Monte Carlo generators to
improve the modeling of the heavy flavour production mecsmani
Nowadays theoretical computations from pQCD [1] are atsglallowing predictions of the muon
spectrum from the QCD lagrangian and data-driven non gaative corrections, dependent upon
fragmentation function extracted from LEP data and heawpotles decays and form factors ex-
tracted from B-factories. These calculations have beefopred at Next to Leading Order (NLO)
+ Next to Leasing Log (NLL). No experiment up to how was séwsito the NLL contribution.
At high pr the NLO+NLL prediction becomes more accurate due to the reductioth@fscale
uncertainty and the deviation between the NLO computati@hthe NLO+NLL becomes larger,
allowing to disentangle the NLL contribution. The resultsegented here have been also published
in [2].

2. The measurement

The measured differential cross-section within the kingerecceptance of the charged lepton
is extracted using
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whereNsjg, is the number of muons with reconstructpglin bin i of width 'y, [Zdt is the in-
tegrated luminositygrigger is the trigger efficiency an€ ecopip), is the combined reconstruction
and identification efficiencyCnmigration is the bin migration correction factor, defined as the ratio
of the number of muons of trupr in bin i to the number reconstructed in the sapebin. The
analysis is based on a data sample collectgdsat 7 TeV in 2010 corresponding to an integrated
luminosity of 142+ 0.05 pb 2. The difference irpr between the Inner Detector (ID) and the Muon
Spectrometer (MS) tracking systetpr = piP? — p¥'S, where both momenta are extrapolated to
the interaction point, is sensitive to the origin of the msiosignal,7/K decays and fakes. A fit
to the data distribution is performed to extract the sigmahponent Ksig) using templates from
simulated data samples generated in order to estimate tmacidyand to correct for the trigger
efficiency, the reconstruction efficiency and the deteatsplution.

(2.1)

2.1 Inclusive muon differential cross section

The signal yield Ksig, ) has been corrected for the trigger and reconstructionieffoies and
unfolded from the detector response. Figure 1, left showsehulting inclusive muon differential
cross-section for muons withim| < 2.5 as a function ofr, compared to the overall theoretical
expectation. The systematic uncertainty ranges from 5%d@Bd is dominated by the uncertainty
on the signal fraction extraction. The expect®d@ component comes fromIC@NLO using the
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Figure 1: (Left) Muon differential cross-section as a function of theon transverse momentum fay| <
2.5 compared to theoretical predictions from each contigims. (Right) Muon differential cross section as
a function ofpr after subtraction of the W/F/*) contribution.

CTEQG. 6 PDFs, normalised to the cross-sections for muons measy&tlAS [3]. The FONLL
prediction is used for the heavy-flavour component and theanmeing, small contributions, are
obtained fromPYTHI A simulation. The theoretical uncertainty is dominated ey tteavy-flavour
prediction, being approximately 20%, and is not shown irfigpere.

In Fig. 1, right we show the muon cross-section after subitrgall contributions except the
heavy flavours over the fulbr (4-100 GeV) and pseudorapidityn( < 2.5) ranges. The measured
heavy-flavour cross-section is compared to the FONLL catans. The theoretical uncertainties
(shown as a band in the figure) are around 20-40%, decreasihgoy The results are also com-
pared to the NLO predictions of tHeONHEG program, interfaced to eithétYTHI A or HERW G
for the parton shower simulation, and to the LO plus partawsr predictions oPYTHI A. Com-
parisons are also made to the NLO central value expectabtaired from the FONLL program
by excluding the NLL resummation part of the perturbative €alculation. The data deviate
significantly from the NLO prediction, showing sensitivity the NLL resummation term in the
pQCD calculation for the first time in heavy-flavor productiat hadron colliders.
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