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Motivation

Z boson = “candle” for physics at startup

- ECAL calibration

- measure cross section of inclusive 
(Z→ee , Z→µµ)

- measure Z+jets → QCD studies and 
New Physics searches
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Z lineshape for the 
absolute scale

Sample: Z+jets using MADGRAPH generator 
+PYTHIA for the full hadronization

Reconstructing Z with 2 leptons (muons & 
electrons)

2 reconstructed leptons (NO isolation & Id)
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Full lepton combinatorial
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Pt > 15 GeV
-2.5 < η < 2.5

Pt > 15 GeV
-2.4 < η < 2.4



Best candidate selection (Electrons)

Santiago Folgueras

2 highest Pt
2 closest 

nom. value

2 best 
SeedOverPout

 2 best 
SuperCluster

OverP
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Best candidate selection  (muons)
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Pt > 15 GeV
-2.4 < η < 2.4

2 highest Pt

2 closest 
nom. value
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InvMass vs |η| leptons

Slow lepton Fast lepton
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 ECAL Barrel/EndCap
 transition



InvMass vs Pt leptons

Slow lepton Fast lepton
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lineshape changing strongly
after 45GeV



Pt vs Eta leptons

Slow lepton Fast lepton



A bin chi2 fit used to extract an estimation of 
the mean and the resolution

Require:    -  2 leptons in the same |η| bin
                -  2 leptons in the same Pt bin

Z peak fits
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f(x) = N × exp

[
− (x−m)2

2(σ2
L/R + αL/R(x−m)2)

]

σL :   resolution
m :  mean value
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Eta  2 Electrons (all pt)
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Resolution Eta
G

eV

Eta
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Fractional radiation 
length before ECAL



Resolution  Pt  Electrons
G

eV

Pt (GeV/c)
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Expected behaviour as 
far as the electron 
becomes harder
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Eta  2 Muons (all pt)

0.25 < |η|< 0.5 1.25 < |η| < 1.5 

1.5 < |η| < 1.75 2.25 < |η| < 2.5 



Pt Muons (all eta)

 20 < Pt < 25
35 <Pt < 40

30 <Pt < 35

Pt > 45
30 <Pt < 35

Wrong 
combinationWrong 

fit
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Resolution  Muons
G
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Pt (GeV/c)
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G
eV

Eta

Almost flat up to the 
acceptance of the tracker



For the future...
Use realistic Z selection (trigger,  
lepton, InvMass...) incl. background

Study the effect of the non-perfect 
knowledge of the tracker material and 
of different amount of brem with a 
modified simulation

Study the effect of different amount of 
brem with a modified simulation

Calorimeter absolute scale calibration

¿ ... ?
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Backup slides
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Eta dependence
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RMS    6.681
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barrel &
 barrel

endcap &
 endcap

barrel & 
endcap



Eta dependence
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Fits
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Background + signal
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