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Lecture 10

Physics  Program 
of the experiments at 

Large HadronCollider

  SM and MSSM
   Higgs boson 
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Latest news

 Living in 
incredibly 
exciting time 
for 
fundamental 
partcile 
physics!

  Tomorrow:  CERN Council open session
 http://indico.cern.ch/conferenceDisplay.py?confId=221631

http://indico.cern.ch/conferenceDisplay.py?confId=221631
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Latest news
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SM Higgs production at the LHC
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Higgs decay to tau lepton pairs
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VBF category
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Hadronic tau reconstruction
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Hadronic tau identification
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Hadronic tau identification
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Di-tau mass reconstruction
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Challenge
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Analysis categories (8 TeV)
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Background estimations
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Z(->)+jets modeling validation 
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Results for VBF: m
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Results for boosted: m
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Systematic uncertainties
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Results



12 December 2012 Elzbieta Richter-Was
21

Results



12 December 2012 Elzbieta Richter-Was
22

Results
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Beyond Standard Model
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Minimal Supersymmetry
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The MSSM Higgs sector
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MSSM neutral higgs sector
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Charged Higgs
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Charged Higgs searches
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Charged Higgs searches
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Charged Higgs searches
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Neutral MSSM Higgs searches
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Neutral MSSM Higgs searches
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H/A/h → search



12 December 2012 Elzbieta Richter-Was
34

Dimuon spectrum
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H/A/h → search
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H/A/h → search
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H/A/h → search
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Neutral MSSM Higgs searches
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Neutral MSSM Higgs searches



12 December 2012 Elzbieta Richter-Was
40

Neutral MSSM Higgs searches
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Fermophobic Higgs
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Next topics

    19.12 - SUSYSUSY
         9.1   – other searches for New Physics 9.1   – other searches for New Physics 
     16.1   - B-physics programme16.1   - B-physics programme
     23.1   – heavy ion programme23.1   – heavy ion programme
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Definitions:  
   Global signal strength factor 
    Scale factor on the total number of events predicted by the SM 

for the Higgs boson signal: 
    =0  - bgd only hypothesis
    =1  - SM signal in addition to the bgd 
    Hypothesised values of  tested with statistics based on profile 

likelihood ratio.

    Local p0:

   Probability that the background can produce a fluctuation   
greater than or equal to the excess observed in data. Equivalent 
in terms of number of standard deviations is called local 
significance.

    95% CLs exclusion:
   Value of  is regarded as excluded at 95%CL when CLs is less 

than 5%. A SM Higgs boson with mass mH is conisdered excluded 
at 95%CL when =1 is exluded at that mass.
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