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Physics  with first fb-1

at Large Hadron Collider 

Today:
 Searches for the 

Higgs boson(s)
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ATLAS data collected in 2011
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ATLAS publications
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ATLAS publications
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For Christmas:b(3P) state observation

 The b(nP) quarkonium states are 
produced in pp collisions

 Reconstructed through their 
radiative decays to ϒ(1S,2S) with 
ϒ→µµ

 Observed known states: 
 b(1P, 2P)→ϒ(1S)γ 

 Observed new structure in both 
ϒ(1S)γ and ϒ(2S)γ decay modes
 Photons reconstructed using either 

conversion or from calorimetry
 Centered at mass
 10.539±0.004(stat)±0.008(syst) GeV
 Interpreted as  b(3P) system
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14 TeV
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Higgs cross-section



  Elzbieta Richter-Was 10

January 2011
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News from HCP (Paris, Nov. 2011)
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Summary of present 
SM Higgs boson searches (ATLAS)
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Analysis of 11 Higgs channels
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H→ 

 At LHC, H→is the most sensitive channel in 
the low mass range (110 – 125 GeV)
 Small branching ratio, but large event yield due to high 

selection efficiency
 Signal peak is expected to be sharp in the m spectrum

 Simple analysis: events with two high ET photons.  
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Event selection
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Analysis
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Energy calibration 
and resolution
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Vertex 
reconstruction



  Elzbieta Richter-Was 22

Signal modeling
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Backgrounds
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Background decomposition
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Event categorization
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Background modeling
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Main systematics
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Results for H→
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Results for H→
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H→ ZZ(*)→ 4l
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ATLAS exclusion of 
Higgs masses
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Data and bgd only expectation  
consistency 
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Tevatron combination
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Tevatron projection
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Neutral MSSM Higgs(es)
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Charged MSSM Higgs
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Charged MSSM Higgs
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Plan
 Amazing how much could have been done with  data 

accumulated in 2010-2011: numbers of results are still 
in the pile-line but already theory is being tested 
quantitatively.... and is holding its own (unfortunately)

 Some hints about SM Higgs boson with 5fb-1 .......... so 
waiting now for more data in 2012

 Data of 2011 with 5fb-1 to be fully explored still
  18.01 What's new from New Physics searches?
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The Standard Model cross-sections 
measurements in 2011 
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ATLAS Detector
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ATLAS Inner Detector
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ATLAS Calorimeters
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