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T. Han 
Tev4LHC 

  !s = 2        7    14 TeV 
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 Dataset 
•  L = 0.84 pb-1 

•  Collected up to 11/08 

CMS integrated Luminosity 
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Simulation Uncertainties (table): 
• Jet energy scale (known to 10%) 
• Luminosity (known to 11%) 
• Cross section unc. (scale, PDF) 

•  For QCD, the statistical uncertainty 
of the sample was used  

Error band: 50% on QCD 

Good agreement observed 
in all Jet bins! 
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fit predict 
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e+jets: DD estimate consistent with MC 
For the moment, no cuts on MET or HT 
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N(jets)>=0 

N(jets)>=1 

Agreement between data-driven QCD estimate and simulation  
Furthermore, isolation extrapolation and template method agree  
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N(jets)>=0 N(jets)>=2 N(jets)>=1 

MT(W): transverse W mass (calculated from lepton+MET) 

Missing ET (hard to get right, important for any top quark measurement) 

Good agreement Data-Simulation! QCD background important in e+jets!  
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MC Uncertainties (table): 
• Jet energy scale (known to 10%) 
• Luminosity (known to 11%) 
• Cross section unc. (scale, PDF) 

• For QCD, the statistical uncertainty 
of the sample was used  

Good agreement observed 
in all Jet bins! 

Error band: 100% on QCD (from data-driven methods) 
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Excess observed in data at low Pt(mu), MET, MT and HT 
Consistent with QCD MC being factor ~2 too low 

Error band: 100% on QCD 
(from data-driven methods) 
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N(jets)>=1 N(jets)>=2 

Data slightly above simulation also where QCD less important 
Note: expect significant JES & theory uncertainties (not incl. in error bars!) 

Consistent with 
QCD too low by 
factor ~2, indep. 
of N(jets) 
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Seeing ttbar events at a rate roughly consistent with NLO cross section, 
considering experimental (JES,b-tagging) and theoretical (scale, PDF, HF 
modelling, …) uncertainties 
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Drell-Yan is dominant at this stage of event selection 
Fair agreement between data and simulation 
•   Excess of events with large MET is consistent with more events from DY with jets 

!  Additional justification to estimate the DY background from data     
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Signal contribution is significant after full selection  
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Agreement between simulation and data-driven estimate 
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Electron TL ratio from data 
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Systematics: 
•  Signal : 16% 
•  DY prediction from simulation : 15%  
•  Other backgrounds from simulation : 50% 
•  Data-driven backgrounds : 50 % for W+Jets, 50% for DY, 100% for QCD 
•  Luminosity : 11%  

Good agreement between 
data and simulation for all 
channels 
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Example: 
B-tagging algorithm using the significance 
of the impact parameter (IPsig) of the 
tracks associated to the jet 

IPsig of track with 2nd highest IPsig > 1.7 
    81 % efficiency for tagging b-jets 
   10 % false positive rate   

Evidence of ttbar production in 
selected data  

4 candidate events 
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Event passes full selection: 
2 muons with opposite charge 
2 jets, both w/ good/clear b-tags 
(and secondary vertices!) 
significant MET (>50 GeV) 

Preliminarily reconstr. mass in 
the range 160–220 GeV/c2 

2ndary- vertex 
6" ellipse 

x [cm] 

y 
[c

m
] 
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