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Three years of LHC operations 
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The first LHC run 
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SM Higgs production at the LHC 
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SM Higgs decays 
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Since conference EPS 2011 
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Since conference EPS 2011 
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Since conference EPS 2011 
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Since conference EPS 2011 



Higgs like particle 
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Higgs-like particle 

• We are living in a privileged moment in the history of 
High Energy Physics: first  fundamental  scalar  

• The discovery came at half of the design energy, 
much more severe pile-up and one-third of 
integrated luminosity than was originally judged as 
necessary.   
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Since conference EPS 2011 
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Higgs-like particle 
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H->gg:  events signature 
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Shower shapes and vertex reconstr. 
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H->gg:  background rejection 



 

17 

Event categorisation 



 

18 

Energy calibration and resolution 
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The golden channel Z->ll  



20 

Signal and background 
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Selection 
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Reconstruct properties of initial particles 
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Signal and background 
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Higgs like signal with 7 TeV and 8 TeV data 

2013 
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Mass measurement 
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And since then …. (2013) 
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And since then … 
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How significant is the signal for the new particle? 



 

35 

Which Higgs boson we have discovered? 



 

Entrance of the Higgs into  PDG    
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2013 
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Standard Model particles 
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Standard Model measurements 
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Higgs boson signal strength 
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Higgs decays to fermions (2014) 
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What spin do particles have? 
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What can a spin 0 particle decay to? 
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What can a spin 1 particle decay to? 
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What can a spin 2 particle decay to? 
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So what  spin has Higgs-like particle? 
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How we can recongnize spin? 
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Spin study with H->gg 
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Spin study with H->4l 
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Higgs boson couplings 
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Higgs boson couplings 
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Higgs boson couplings 



 

53 

Measuring Higgs boson couplings 
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Cpuplings scale factors 
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Couplings scale factors 
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Experiment = probing theories with data 
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What do we measure? 
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What do we measure? 



 

59 

What do we measure? 
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Higgs boson decay channels 



 

61 

Probe the production mode 
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Probe the production mode 
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Combination of two experiments 
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The global signal strength 


