Measurement of the top quark pair production cross section with ATLAS in pp
collisions at Vs = 7 TeV in the single-lepton channel using semileptonic b decays[1]
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The cross section for top quark pair production in pp collisions at Vs = 7 TeV is measured using data recorded with the ATLAS
detector at the Large Hadron Collider with a data sample corresponding to 4.66 fb™ of integrated luminosity. Semileptonic b
decays are identified by a lower momentum muon inside a jet, leading to substantially different sources of systematic
uncertainty compared with other measurements. The top quark pair production cross section is measured to be:

o, =165 + 2(stat.) + 17(syst.) + 3(lumi.) pb

In agreement with a theoretical prediction of 167 + 18 pb[2,3] based on perturbative QCD and with other measurements which
used different techniques or decay channels[4,5,6].
This tagging algorithm has by far the lowest systematic uncertainties of any on ATLAS
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« Important that MC simulation accurately reproduces rates of soft muons from semileptonic b/c decays — r —
» Pythia and Herwig rates are different from those listed by the PDG[7] 2 Pz uncertainty 3 e EZA uncertainty
« Each soft muon in the simulation is re-weighted accordingly 2 4
Source PDG Herwig PDG/Herwig PyTHIA PDG/ PyTHia
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Data-Driven Background Estimation

W+Jets background estimation |
- Important background — Events contain a real lepton and E™

» Uncertainty on relative contribution from heavy and light flavoured jets
e Overall normalisation determined by W charge asymmetry method[8]
 The ratio of positively and negatively charged W bosons suffers from a small theoretical uncertainty — : -
» Cross check performed using the Berends-Giele[9] scaling method is found to be consistant R T T R B TR T T TR TR
- Determine relative contributions in pre-tag sample and a tagging rate for each flavour eading jete, [Ged] R Rl
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Mulitjet background estimation

« An important background that is determined using the data-driven matrix method[10] technique

» Events with electrons come mainly from photon conversions and jets with high EM fractions - — ]

« Events with muons come from the semileptonic decay of heavy (b/c) quarks, the decay in flight of pions and %5350 B0 703 120 740 760 180 200
kaons and from “punch-through” hadrons that are not fully absorbed within the hadronic calorimeter and are il P B
observed in the muon spectrometer

» Multijet estimates are obtained by considering control regions close to the signal region and obtaining a SMT
tagging rate, as listed in the table below. The final yields are given at the bottom of this poster.
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» Leads to estimate for the SMT tagged sample that is used in the cross-section calculation 1 B
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e-+jets Multijet control region SMT tagging rate (%) p+jets Multijet control region SMT tagging rate (%)
A (LGW—ETmiES, non-isolated e) 3.84+0.1 Inverted isolation 57101 Relative cross
B {High—ErlIT?:?E,Enc‘nn—isolated e) 5.11+0.4 Inverted triangular cut 4.040.5 Source section uncertaint}r [%]
= (biv::gThtedT ;i‘:;t;: 2 ggiig Unweighted average 4940.8 Sta,‘:isticamr}certainty :i:lo
Object selection
Lepton energy resolution +0.2 /-0.1
Sample Pretag Tagged Lepton reco, ID, trigger +1.7 /-1.8
Data(4.66 fb 1) 351742 24105 o i seals i
tt MC 84000+2060 150604590 Jet reconstruction efficiency +0.06
W +jets DD 1765004+10750 45204600 Jet vertex fraction +1.2 /-1.4
Multijet DD 4320049700 19304470 E%1T uncertaintym iﬂlﬂg
: 13470 1145 SMT muon reco, ]
Z.—I—Jets MC 21400 5.4y 105045 SMT muon x2.. .., efficiency +0.6
Single Top MC 11430680 16304100 Background estimates
DiBoson MC 322070 100415 gl B e
= isati ,
tt MC + BBCngDUﬂdS 340000+ 15000 243001980 Othejr bkg normalisation + 0.1
Measured tt 149004800 g_’ihe"f bkg SF’S’EEmatiCS +2.2 /-1.8
: — 0 ignal simulation
Selection Efficiency (%) 3.57 & 0.03 b — X Branching ratio +2.9 /-3.1
ISR/FSR +: 1.5
o+ = 165 + 2(stat.) & 17(syst.) &= 3(lumi.) pb NLO generator =
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