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Outline 

> LHC status 

> ATLAS  
 Detector status and performance 

 Electro-Weak 

 Top 

 Higgs 

 SUSY & Exotics 

https://twiki.cern.ch/twiki/bin/view/AtlasPublic 
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The LHC status 

peak luminosity seen by ATLAS  ~ 3.6 x1033 cm-2 s-1 

Day in 2011
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The ATLAS detector 
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Data taking 

>  Overall data taking efficiency 93.5% 

A candidate Z boson event in the 
dimuon decay with 20 reconstructed 
vertices. 
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Lepton performance 

Electron ID Electron energy resolution 

Muon isolation Muon momentum resolution 
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Electro-Weak 
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>  Sensitive test of pQCD and PDFs at VB mass scale and Bjorken 10-3<x<~0.01 

>  W±, Z production fiducial cross-section measured with 1-2% 

>  Comparison of NNLO QCD predictions with different PDFs 

>  Combination done by DESY using the HERA tool 
arXiv:1109.5141 
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Top 
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ATLAS-CONF-2011-121 

6.6% total uncertainty smaller than 
theory uncertainty 
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ATLAS-CONF-2011-140 

ATLAS-CONF-2011-100 

Jet assignment minimization: 

ATLAS-CONF-2011-108 

ATLAS-CONF-2011-119 
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ATLAS-CONF-2011-153 

Njets sensitive to initial state radiation (ISR), ATLAS-CONF-2011-142) 

arXiv:1109.4725, submitted to PLB 
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Single-top 

>  t-channel single top cross-section measurements 

 Cut based (2 and 3-jet bins) 

 Neural network (2-jet bin) 

>  s-channel ATLAS-CONF-2011-118 

 Observed (expected ) upper limit @95% CL 

>  Wt-channel ATLAS-CONF-2011-104 

 Observed (expected) upper limit @95% CL 

ATLAS-CONF-2011-101 

dominated uncertainties: 
b-tagging, JES, ISR/FSR 
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Top mass 

>  2D template fit to mtop and jet energy scale factor (JSF) 
ATLAS-CONF-2011-120 

dominated uncertainties:  
JES, ISR/FSR 
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>  Search for high mass      in di-lepton channel, large HT and ET
miss 

ATLAS-CONF-2011-123 

dominant uncertainties: JES, generator 



Hongbo Zhu|  DESY LHC-Forum|  13.12.2011  |  Page 17 

Other top physics 

>  Charge asymmetry ATLAS-CONF-2011-106 

>  Spin correlations ATLAS-CONF-2011-117 

>  W helicity ATLAS-CONF-2011-122 

>  Flavor Changing Neutral Currents (FCNC) ATLAS-CONF-2011-154 

>  … 
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Summary of EW and top cross section measurements 

>  Summary of several Standard Model total production cross section 
measurements compared to the theoretical expectations (NLO or 
higher). 

21 July, 2011 



Hongbo Zhu|  DESY LHC-Forum|  13.12.2011  |  Page 19 

Higgs 

CONF note ID not yet available 
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The ATLAS+CMS combination 

Experimental limits from the LHC on Standard Model Higgs production in the 
mass range 100-600 GeV. 141-476 GeV excluded at 95% (or higher) CL 

ATLAS-CONF-2011-157 CMS PAS HIG-11023 

November, 2011 
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>  Probing 110 < mH < 300 GeV, most sensitive range 130 -180 GeV 

>  Main background: WW, top, Z+jets, good understanding of ET
miss 

Observed: 94 events (10 ee, 42 eµ and 42 µµ) 
Expected background: 76 ±11 
Expected signal (mH = 130 GeV): 19 ±4 



Hongbo Zhu|  DESY LHC-Forum|  13.12.2011  |  Page 22 

Excluded 145 < mH < 206 GeV 95% CL (expected 134-200 GeV) 
Observed limit within 2σ of expected: max deviation 1.9σ for mH ~130 GeV 
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>  Probing 110 < mH < 150 GeV 

>  Main background: irreducible di-photon continuum 

>  Excellent di-photon mass resolution and powerful photon-jet separation     

Mass spectrum fit with exponential function for background and Crystal 
Ball + Gaussian for signal in 1 GeV step  
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>  Excluded @95% CL: 114 < mH < 115 GeV, 135 < mH < 136 GeV  

Maximum deviation from background-only expectation observed for mH~126 GeV 
1.  Local p0-value: 0.27% (2.8σ) 
2.  Global p0-value (including the so-called “Look-Elsewhere-Effect”): 7% (1.5σ) 
3.  Expected from SM Higgs: ~1.4σ local 
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>  Probing 110 < mH < 600 GeV, “golden” channel 

>  Main background: irreducible ZZ(*), Zbb & Z+jets (mH < 2mZ) 

>  High lepton reconstruction & identification efficiency, excellent 
momentum resolution 

Observed in data: 71 (24 4µ + 30 2e2µ + 17 4e) 
Expected from background: 62±9 

Two 2e2µ events 
m=123.6, 124.3 GeV 
One 4µ event 
m=124.6 GeV 
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Expected exclusion (95% CL): 137 < mH < 158 GeV, 185 < mH < 400 GeV 
Observed exclusion (95% CL): 135 < mH < 156 GeV, 181 < mH < 415 GeV 
(except 234-255 GeV) 
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The ATLAS combination  

Expected exclusion (95% CL): 125-520 GeV 
Observed exclusion (95% CL): 112.7-115.5, 131-237, 251-453 GeV 

Restrict ourselves to the region [115.5-131 GeV] 
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Consistency with the background-only expectation 

Maximum deviation from background-only 
expectation observed for mH~126 GeV 
1.  Local p0-value: 2.2✕10-4, significance 

of the excess: 3.6σ:  

2.  Global p0-value: ~1% (2.3σ) 
3.  Expected from SM: ~2.4σ (~1.4σ per 

channel)  
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SUSY & Exotics 
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SUSY 

December, 2011 
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Exotics 

December, 2011 
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Conclusion 

>  Successful year of data taking 

>  Rich analysis results (EW, Top, Higgs, SUSY and searches for new 
physics ) 

>  2012: crucial to understand the detector performance in high pileup 
conditions, precision measurements and discovery or exclusion of the 
Standard Model Higgs 
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Trigger menu 

3 
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Extra 

>  Evolution 
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Test of background modeling 
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Electron ID 

>  Efficiencies over [7, 50] 

~6% (7 GeV)  
~2% (50 GeV) 


