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1. Explore the structure of the proton by 
counting the number of W+ and W- 
events in W candidate events 
 Students identify W candidate events, decay 

products and (if possible) their electric  
charge, calculate ratio R± 

 
2. Search for the Higgs in l+νl-ν + 0 Jets 

final state 
 210 Simulated WW-> l+νl-ν + 0 Jets and 40  
   H->WW-> l+νl-ν + 0 Jets were mixed with   
   5750 real data events 
 Students identify WW candidate events and 

measure the angle Δφll  
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1. Report of measurement (15’) 
  Each venue presents: 

 measured ratio R± of number of W+ to number of W- events in W 
candidate events 

 local histogram - distribution of Δφll (angle between the two detectable 
leptons in transversal plane) in WW candidate events 



2. Combination and discussion of measurement (10’) 
 Discuss development of R± after combination and compare with current  

ATLAS measurement on the Editgrid Online Spreadsheet 

 Discuss the meaning of that result 

 

 Discuss development of histograms after combination on the following 
websites (Venues’ histograms + Combined histogram) 

 Discuss selection of events, pre-conditions for claiming a discovery, shape 
of the angular distribution (at this kind of level: “By taking spin relations of the 

produced particles into account we expect to find the Higgs events mainly at angles less than 90 

degrees while Standard Model WW events appear in the whole angle range in which they prefer 

to appear at angles greater than 90 degrees.”) and current result of this search 

 Discuss difficulties occurred during the measurement 





Histogram of venue 1 

Histogram of venue 2 

Combined Histogram of the day 

Choose histograms of either venues or dayss 
From the drop-down menu 



 Everything will be prepared for you: links to all necessary 
websites will be opened, spread sheets are hopefully filled by the 
students, histograms will be produced automatically 

 You can fully concentrate on the moderation of the VC 
 Summarizing sheet of paper will be in front of you:  
      Who is attending the VC? What to do? When to do? What do I need? 

 Clock will be there 
 And I will be there as well ;) 



 Masterclasses schedule 
 Website explaining the measurement 
 Online Spreadsheet for discussion 
 Histogram Websites for combination and discussion 
 ATLAS paper (Springer Open Access article): Measurement of 

the W→lν and Z/γ∗→ll production cross sections in proton-
proton collisions at s√ = 7 TeV with the ATLAS detector  

 ATALS Conf Note : Search for the Standard Model Higgs boson 
in the H->WW->llnunu decay mode using 1.7 fb-1 of data 
collected with the ATLAS detector at sqrt(s)=7TeV 

http://physicsmasterclasses.org/neu/index.php?cat=schedule
http://www.cern.ch/kjende/en/wpath.htm
http://www.cern.ch/kjende/en/wpath.htm
http://cdsweb.cern.ch/record/1299479/files/jhep.12.060.pdf
http://cdsweb.cern.ch/record/1383837/files/ATLAS-CONF-2011-134.pdf
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