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ATLAS EM Calorimeter
• Liquid Argon EM Calorimeter with accordion geometry covers  

|η|< 3.2. The fine granularity for |η|< 2.5 allows precision 
measurements of EM objects.

• Four layers perform energy/position measurements and provide 
information for particle identification
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ATLAS Inner Detector Tracking System

• Inner Detector consisting of PIXEL, SCT, and TRT trackers, 
provides precision measurements of momentum and direction of 
tracks with |η|< 2.5, and identification information
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Introduction
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definition
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• Loose++: efficiencies close to Loose , rejection close to Medium
– Shower Shapes: rEta, rHad, wEta2, Eratio, wstot
– nPix+nPixOutliers >=1 and nSi+nSiOutliers >= 7
– loose trk-cluster matching in eta ( |deltaeta| < 0.015)

• Medium++: efficiencies lower than of Medium, rejection close to Tight
– tighter delta-eta track-cluster matching ( |deltaeta|<0.005)
– stricter bLayer and Pixel hit requirements, ( bL + bLOutlier > 0 for |eta| < 

2.01 and nPix+nPixOutliers > 0; nPix + nPixOutliers > 1 for |eta| > 2.01),
– loose TRT HT Fraction cuts
– tighter shower shapes for |eta| > 2.01

• Tight++: slightly better efficiency and rejection

– No substantial gains were made in Tight++ over Tight

++menu
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• DATA Period 2011, MC11
• Preselection

GRL,MET trigger, MET clean, OTX ,primary vertex
electron Et>15GeV, |eta|<2.47
MET_Lochad_Topo_Et>30GeV

• MET isolation cut:

• W mass>50GeV
0.2|))()((| >− EtmissjMin φφ

selection
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• Compare two triggers in the same period
– EF_xs60_noMu_L1EM10XS45 and EF_xs75_noMu_L1EM10XS50 in periods D
– EF_xs60_noMu_L1EM10XS45 and EF_e13_etcut_xs60_noMu in period E-H
– EF_e13_etcut_xs60_noMu and  EF_e13_etcut_xs60_noMu_dphi2j10xe07 in periods I+J+K

Efficiency dependence on trigger
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xs60 vs e13_etcut  kinematics 

• Good agreement in Et and W transverse mass
• Different in Etmiss and eta , phi
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• 2% difference for whole Et region

DATA1D Efficiency xs60 vs e13_etcut
Medium

Medium

Tight

Tight

Et (20GeV-50GeV)

Eta  (-2.47,2.47)
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DATA 2D Efficiency xs60 vs e13_etcut

• More different for  30-35GeV  than 35-40GeV

Et (30GeV-35GeV)

Et (35GeV-40GeV)

Medium

Medium

Tight

Tight
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• Good agreement for all performance

xs60 vs e13_etcut  kinematics in MC11
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mc

• 0.5% difference for whole Et region

MC11 1D Efficiency xs60 vs e13_etcut
Medium

Medium

Et (20GeV-50GeV)

Eta  (-2.47,2.47)
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• little different both in (30-35)GeV and (35-40)GeV

MC11 2D Efficiency xs60 vs e13_etcut
Et (30GeV-35GeV)

Et (35GeV-40GeV)

Medium

Medium

Tight

Tight
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1D Scale F xs60 vs e13_etcut

Eta  (-2.47,2.47)

• 2% difference in whole Et region
• Lower for xs60 in whole Eta region

Medium

Medium

Tight

Tight

Et (20GeV-50GeV)
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• 1% difference for Et (35-40) GeV
• 2% difference in Et(30-35)GeV

2D Scale F xs60 vs e13_etcut
Medium

Medium

Tight

Tight

Et (30GeV-35GeV)

Et (35GeV-40GeV)
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Efficiency dependence on vtx

• Measure the efficiency 
in vtx =1,2,3,4,5, >=5

Medium Tight

Medium
Tight

Electron Et

Electron eta
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Conclusion
• ID efficiencies

– Loose++    efficiencies close to Loose
– Medium++ efficiencies lower than of Medium
– Tight++      slightly better efficiencies

• ID efficiencies vs trigger
– smaller difference in high Et region  compare to low Et region
– efficiency and Scale factors for xs60 is slightly different with e13_etcut 
– efficiency and Scale factors for e13_etcut and e13_etcut_dphi are almost the 

same

• ID efficiencies vs vtx
– difference in vtx number are not obviously 
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1D Scale F: xs60 vs xs75
Et (20GeV-50GeV)

Eta  (-2.47,2.47)

Scale F agree  in whole Et region
More different in low Et region

Medium

Medium

Tight

Tight
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• Good agreement in performance

e13vs e13_dphi  kinematics in DATA I-K
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DATA1D efficiency e13vs e13_dphi 

Medium

Medium

Tight

Tight

Et (20GeV-50GeV)

Eta  (-2.47,2.47)
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DATA2D efficiency e13vs e13_dphi

Medium

Medium

Tight

Tight

Et (30GeV-35GeV)

Et (35GeV-40GeV)
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• No difference in performance

e13vs e13_dphi  kinematics in MC11
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DATA1D Scale F for e13vs 
e13_dphi

Medium
Tight

Et (20GeV-50GeV)
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DATA 2D Scale factor e13vs e13_dphi

Medium

Medium

Tight

Tight

Et (30GeV-35GeV)

Et (35GeV-40GeV)
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DATA1D Scale F for e13vs 
e13_dphi

Medium
Tight

Et (20GeV-50GeV)
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Ele pt , eta distribution vs vtx
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