tt production cross section measurement at ATLAS

Analysis strateqgy for top-antitop cross section measurement inside the

ATLAS experiment at the LHC proton-proton collider at CERN o
O (all numbers and plots are for 200 pb~! at 10 TeV)

Measuring the ¢t production cross section is important:
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e direct comparison with theoretical calculations t
e it events are background for new physics and Higgs A ,

e understanding the experimental signatures of top events > ,
involves most parts of the ATLAS detector and is essen- ’
tial for claiming discoveries
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Q Event selection:
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10 TeV pp collisions — 0 = 400 pb~!
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Event selection:
e 2 opposite sign isolated leptons (e and/or

e 1 lepton (e or ) with pp > 20 GeV ©) with pr > 20 GeV (with e or u trigger)

(which gives the isolated lepton trigger)
e 1> 20 GeV (associated to the two v)

o Hr > 20 GeV (associated to |
fcoming from(the leptonic W) / o atleast 2 jets with pr > 20 GeV (for upu)
\ or > 35 GeV (for ee and upu) (associated
e at least 4 jets with pr > 20 GeV \
(2 coming from the hadronic W |
and 2 b-jets coming from ¢ and ¢ decays) \
e of which at least 3 jets with pr > 40 GeV

to the two b produced in ¢ and ¢ decays)

o lmy — my| > 5 GeV (for ee and pup
channels only, to reject the Z — /¢ back-
ground)

Cut & Count Method
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e a new syst. uncertainty is introduced (b-tagging efficiency) Drell-Yan with E7"* vs myy regions:
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|_.ike|i_hood fit on the “tOE Candidate." mass diS_ Work in progress to use b-tagging in tt — ¢+jets for first 7 TeV data.

method is able to extract both signal and back-

ground from data, but needs more statistic. Data-Driven Backg round Estimation
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W/ Z ratio method for WJet51 _ _ Matrix Method for jets faking leptons rate: GeV -y
Count the n-umber of Z+jets (eas!er to dlscrlmllnat-e fro Define a loose and a tight selection for leptons, with €74l and e"¢%l = AlB | C l
tt) and obtain the number of W +jets by rescaling it: probability for a loose ¢ to pass the tight selection (for real and fake £), 35,
count Nijoose and Nyigne, and have 2 equations with 2 unknowns:
Wijet D E F
W4jets = Z4jets X 7 fake I 15
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N.. — € Nfake 1€ Nreal G H I My

Wijet and Zy e are counted in the ljet control region. tight fake toose real loose 36 96 GeV

(same method for W + jets and single lepton ¢t background in di-lepton)
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