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Motivation

Top pair decay in dilepton channel.

Dilepton(ee+em+mm) channel has about 
5% branching ratio in top pair decay.

The cleanest final state : Small background

Signal to Background ratio

Pre-tag ~ 2:1, b-tag ~ 15:1

Important dilepton background for New 
Physics searches

Test of the Standard Model.

A deviation from the Standard Model 
prediction would indicate something new, 
e.g. SUSY or Higgs particles.

172.5 GeV

7.4±0.8pb
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Dilepton Event Selection

Signal Selection
2 leptons : At least one tight lepton 

At least 2 tight jets.

Minimum missing transverse energy 

is required.

Background Rejection
L-cut : Angle topology cut between missing transverse energy and any 

lepton or jet.

Z-veto : Missing ET significant cut for ee/mm events.

Minimum total transverse energy(HT) and dilepton invariant mass (Mll) 

is required.

Opposite charge leptons are only selected.
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Z boson Cross Section Check
Z boson cross section measurement in the dielectron and dimuon events.

To validate that all of efficiencies and scale factors between data and Monte Carlo.

We observe good agreement with expected sZ = 249.5 pb both for ee and mm categories.

mm Dilepton Categories

All Dilepton Categories

ee Dilepton Categories
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Type of Backgrounds

Use both data and MC for background estimates

Fully estimated from MC

Diboson : WW, WZ, ZZ

Drell-Yan/Z→tt

Wg

Use both Data and MC

Drell-Yan/Z→ ee, mm

Fully estimated from Data

Fakes (Mostly coming from W+jets events)



Signal & Background Systematics

PHENO 2010 (5/11/2010) Chang-Seong Moon, Seoul National University 6

For the pre-tagged events For the b-tagged events
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Signal Candidate Composition in 5.1 fb-1

Before b-tagging events

Signal b-tagged events
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Pre-tag Kinematic Plots of Candidates
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b-tag Kinematic Plots of Candidates
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Calculation of Cross Section

The Top pair production Cross Section stt

Cross Section Numerator

Cross Section Denominator

Pre-tag : 

b-tag    : 

SFLumAccNBackground ***s

Luminosity  Acceptance

N  -N BackgroundObserved

tt


s

2121
*** lllli

i

ii CAA  where   ,LALuminositycetanAccep  

Raw ttbar MC acceptance : Attop25 = (0.756 ± 0.004) %

For 5.1 fb-1 denominator : A*L = 32.047 ± 0.149 pb-1

Raw ttbar MC acceptance : Attop25 = (0.461 ± 0.003) %

For 4.8 fb-1 denominator : A*L = 17.569 ± 0.238 pb-1
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Dilepton Cross Sectiontt

pb 0.45(lumi)  0.63(syst)  0.58(stat) 7.40   tt s

pb 0.44(lumi)  0.47(syst)  0.66(stat) 7.25   tt s

For pre-tag 

For b-tag 



We have measured the top pair production cross section for 

Mtop=172.5 GeV in dilepton channel using 5.1 fb-1 of data.

The results are consistent with the standard model : no new physics is 

founded yet.

This is the first measurement statistical uncertainty turn to be 

smaller than systematic uncertainty in dilepton channel.

Considering to use multivariate technique to improve signal to 

background ratio and reduce systematic uncertainty.
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Summary and Future Prospect

pb0.45(lumi)  0.63(syst)  0.58(stat) 7.40   tt s

pb0.44(lumi)  0.47(syst)  0.66(stat) 7.25   tt s

(For pre-tag)

(For b-tag)


