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Introduction

• Top physics at start-up : prospect march. 
• What can be the expected precision on ttbar cross section measurement? What’s 

need to be developed to prepare the measurements.

• Start-up conditions : 
– Validate data for physic analysis,
– MC generator not tuned, simulation do not describe well the data,
– Need to get selection efficiency from data,
– Need to estimate background from data.

• Outlook:
– Di-lepton cross section measurement

• 3 different strategy,
• Background estimate from data.

– Muon+jets cross section, W+jets background estimate
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Cross section, 
di-lepton channel

(e-e, e-mu , mu-mu)
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Event selection

• 3 different selections a, b and c.
• Lepton :

– pT>20GeV, |η|<2.4, tracker and 
calorimeter isolation.

– Electron: loose ID+ |d0| < 400 μm.
– Muon : norm chi2<10, NHit>10.
– DY removal (ee, μμ) |M-91|<15 GeV/c2

• MET selection :
– a : MET>30(ee, μμ), >20 GeV (e,μ).
– b : MET>50(ee, μμ), >30 GeV (e,μ).
– c :  no MET cut.

• Jet selection :
– a, b : SIS cone (0.5), pT>30GeV, |η|<2.4
– c : tracker jets.

• B-tagging : b only, Track counting algo. 

a)

b)>0b-jets b)>1b-jets

c)

10 pb-1 10 pb-1

100 pb-1 100 pb-1

AN09/051 AN09/050

AN09/047
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Background estimate:
The fake rate method

• QCD background estimate:
– Apply a single lepton selection on a QCD 

(multijets) sample and estimate fake rate εf.
– Apply εf×εf on this sample.

• Estimate W+jets background (1 real lepton 
and 1 fake):

– Selected W+jets events requiring 2 leptons but 
1 isolated (MC or Data).

– Multiply the event yield by the fake rate 
estimated in data εf.

• Uncertainty of about 30%.
NJets

pT

Electron fake rate

Black MC truth
Red Prediction
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Background estimate:
The Matrix Method

• In the di-leptonic channels: estimate instrumental background (due to fake isolated leptons) 
from data. 

• We can define 3 levels of isolation: Loose = looser isolation requirements, Medium = at least 
1 isolated leptons per event, Tight = at least 2 isolated leptons per event (standard selection).

• Then we define 3 sub-samples for each selection:
– Ns = events containing 2 real isolated leptons  (signal-like),
– NW+jets = events containing 1 real isolated leptons (W+jets-like),
– NQCD = events containing 2 fake isolated leptons (QCD+like).

• If we measure the probability for a “Loose” event to pass the “Medium” (εl→m) and “Tight”
selection (εl→t), we can define a system of 3 equations and 3 unknowns.

• The solution yields the number of signal-like, W+jets-like and QCD-like events. f(εl,εfake)
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The matrix method (2)
• Tested without b-tagging.
• Systematic errors:

– Number of selected events in the 
loose, medium and tight samples.

– Errors on εl et εfake ( assume that  ≈ 5 
% and 10% respectively).

Z+jets

Signal W+jets

Ttbar l+jets QCD

Rel erreur : 11%
Rel erreur : 34%

e-e channel e-e channel e-e channel
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Background estimate:
Z+jets

• Select events with a low MET (<20GeV).
• Assumed dominated by Z+jets events.
• Count the number of events outside the Z 

mass peak Ntails. 
• Rescale Ntails:

– fit high MET region (>50 GeV) by a 
polynomial(ttbar signal)   +  Breit-Wigner     
(Z peaking background),

– use the maximum of the BW to calculate the 
scale factor.

• Total error estimate to be ≈ 30%.
• Other method: count the number of events 

inside and outside the Z mass peak cut.

• This ratio is assumed to be the same in data
and MC. 

• Corrected by the presence of signal event in 
the Z mass peak region.

Scale Factor

MET
<20 GeV

MET
>50 GeV

Total error conservatively assumed to be 30%.



CMS-France meeting 
9/14

28/05/2009

Systematic error on the cross section 
measurement

• Systematic uncertainty on the cross 
section measurement, for a 
luminosity of L=10 pb-1:

– a 10% for e-μ and e-e, μ-μ 16%
when combined.

– c 40% for e-μ, e-e 38% and μ-μ
37%

• For L=100 pb-1 and with the use of           
b-tagging, combining the 3 channels in a 
single measurement b:

– Asking for at least 1 b-jet :13%.

– Asking for at least 2 b-jets : 19%.

• B-tagging allow to get a more pure 
sample (systematic related to background 
contamination decrease).

• But systematic due to b-tagging efficiency 
uncertainty appears.

L=10 pb-1
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Selection Topologique

Pedrame Bargassa
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Muon+jets channel,
W+jets background 

estimate
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Muon+jets channel: event selection

• Event selection (not optimized, just to 
test the method):

– 1 isolated muon with pT > 20 GeV/c   
(+ veto on other lepton) |η|<2.1,

– At least 4 jets with pT > 30 GeV/c, 
|η|<2.4,

– No MET nor b-tagging selection.

• About 1700 signal and 1200 
background events, dominated by 
W+jets (≈800 events). 

• A MET cut do not improve the S/B 
ratio.

100 pb-1
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W+jets bckg estimate: 
the W charge asymmetry method

• W+ and W- cross sections are different at LHC .
• For the single lepton channels, the number of selected events which have a 

selected lepton (negative charge) is different than the number of selected 
events which have a selected anti-lepton (positive charge) . 

• W+jets background can then be estimated using this charge asymmetry.

• Where N+(N−) is the number of selected W events with a positive (negative) 
charged lepton, ε+ (ε-) are the global reconstruction + selection efficiencies, L
is the integrated luminosity and σ+(σ−) the W+(W−) cross section and  A+(A-) 
acceptance.

−−++

−−++

−−−+++

−−−+++

−+

−+

+
−

=
+
−

=
+
−

σσ
σσ

σεσε
σεσε

AA
AA

LALA
LALA

NN
NN

Assuming that ε+=ε-

Where (N+-N-) is estimated from data!( ) ( )datadata NN
AA
AANN −+

−−++

−−++
−+ −

−
+

=+
σσ
σσ

R± from Monte-Carlo gen.+sim.+reco.



CMS-France meeting 
14/14

28/05/2009

Results
• Systematic uncertainties on R±:

– PDF uncertainty (weight method + master 
formula), dominant, 

– Contamination of WZ, Vqq, single top (s and t),
– Jet Energy Scale (shift of 10%),
– Jet Energy Resolution (smeared by 10%),

• Closure test: using a number of events 
equivalent to L=100pb-1.

• Total uncertainty for Njets≥4 of ≈30% , 
dominated by statistical error and PDFs
uncertainty.

• For  L=1 fb-1, total uncertainty of about 15%.

• For low jet multiplicities, total uncertainty ≈7%
(could be use for a W cross section 
measurement?)

L=100pb-1

L=100pb-1
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Conclusion
• Top di-lepton analyzes with fall08 sample pre-approved on the May the 

19th. PAS TOP-09-002.
• First tests of a selection tuning procedure + topological variables.

• W+jets background estimate in a muon+jets selection: is starting the 
approval process PAS TOP-09-006.

• Top physics and commissioning (Top.Com):
– Commissioning group for top PAG is being set-up and top representatives to 

the PVT groups were nominated.
– Short term goal: validation of the pre-production of CMSSW_3_1_X release.
– Long term goal: define a set of relevant variables and selections  to get 

enough information to validate data/MC for analyzes.
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Backups



CMS-France meeting 
17/14

28/05/2009

Dilepton b) cut flow (1)
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Dilepton b) cut flow (2)
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Dilepton b) cut flow (3)
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B-tagged jets multiplicity

e-e mu-mu

e-mu
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Muon+jets cut flow

• signal events
• events with charge asymmetry (ECA), dominated by W+jets events.
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Rpm
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Rpm (2)
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