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Figure 1.1
The ATLAS Experiment at the CERN Large Hadron Collider







Motivation

• Goal: Estimate uncertainty on a top pair production      
cross section at 10 TeV proton-proton collisions                   
for 200 pb-1 at ATLAS

• Major backgrounds: W+jets and QCD 

• Problem: predictions on W+N jets (N >= 4) has large 
uncertainty

• Fortunately: W+jets/Z+jets ratio is predicted with much 
smaller uncertainty and Z+jets events can be selected from 
data with high purity

• Bonus: Taking ratios of jet multiplicites partially cancels  
uncertainties
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Signal:

W/Z+jets background:

mt = 172.5 GeV, CTEQ6.6 PDF



Trigger: single lepton with pT > 15 GeV 

Exactly 1 lepton with pT > 20 GeV

Missing ET > 20 GeV

At least 4 jets with pT > 20 GeV

Of which at least 3 jets have pT > 40 GeV

Event selection:

Cut and count method:

W+jets background: data driven
QCD background: data driven
Other background: MC based
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Jet multiplicity for W and Z + n jets
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Control Region
• trigger: single electron (muon) pT > 15 GeV

• exactly 1 offline reconstructed electron (muon)

• veto on any reconstructed muon (electron) 

• missing ET > 20 GeV

• CR: 1 jet pT > 20 GeV, SR: >= 4 jets, 3 jets pT > 40 GeV   

→



Control Region and Signal Region

trigger: single electron (muon) pT > 15 GeV

exactly 2 offline reconstructed electrons (muons) with opposite 
charge, and invariant mass between 80 and 100 GeV

CR: 1 jet pT > 20 GeV, SR: >= 4 jets, 3 jets pT > 40 GeV   

→ We assume a total 50% uncertainty for any QCD backgrounds.



Event selection: Z(->ee)+jets, Signal Region



Comparison of Alpgen and Pythia:
Ratio of W to Z jet multiplicites 



Systematic uncertainties

Statistical uncertainty: Z candidates in signal region

Purity of control samples: assumption of 50% uncertainty on QCD

• this dominates,and was extracted from Monte Carlo with limited 
statistics (multijet production cross section sets a limit)



Event selection: Signal Region

trigger: single electron (muon) pT > 15 GeV

exactly 1 offline reconstructed electron (muon)

veto on any reconstructed muon (electron) 

missing ET > 20 GeV

SR: >= 4 jets, 3 jets pT > 40 GeV   



Expected impact on ttbar cross section 
measurement



Summary

• Estimation of uncertainty of σtt @ 10 TeV

• Data-driven W+jets background estimation in signal region

• Ratios of jet mutliplicities cancel many uncertainties

• Major stat. uncertainty: number of Z events in signal region...

• Major systematics I.: QCD multiparton (light/heavy) production

• Major systematics II.: Monte Carlo predictions for W/Z ratio

• compare with other Monte Carlo predictions (Pythia, Sherpa)

• vary Monte Carlo parameters (being done for Alpgen)

• ATLAS Public note:                                                     
http://cdsweb.cern.ch/record/1200436/files/ATL-PHYS-PUB-2009-087.pdf



Backup slides



Figure 1.2: Cut-away view of the ATLAS inner detector.



Calorimetry
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Muon system



Object definition

Electrons:

•calorimeter clusters and inner detector tracks 

• identification: combined likelihood discriminants (shower shape, 
deposited energy in EMCal and HCal separate compartments, etc.)

•pT > 20 GeV, η < 2.47, exclude η=[1.37-1.52]
Jets: seeded Cone algorithm, R=0.4, H1 calibration, pT > 20 GeV, η < 
2.5

Muons: 

•combined muon spectrometer and inner detector tracks, possible 
correction for Calorimeter energy loss 

•pT > 20 GeV, η < 2.5
Missing ET: Standard missing transverse energy reconstruction (sum of 
transverse energies of all EM/Hadron Calorimeter activities + muons) 
with additional corrections from offline reconstructed objects




