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Physics  Program 
of the experiments at 

Large HadronCollider

Lecture 10
 Higgs boson

 Standard Model sector
 LEP, Tevatron, LHC

*parts based on slides from K. Jakobs, 
CERN, Academic Training, 2010
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Latest news!!!
 We stopped taking data for 

the year 2010
 Heavy ion run recorded about  

10b-1

 End of the year Jamboree at CERN 

on 17-th December

Z→ee event

CMS  
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Building blocks of the Standard 
Model
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Problem at this stage
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Present status
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The Higgs mechanism
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Particle content and masses
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Important relations in the 
Glashow-Salam-Weinberg  model
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Masses of the fermions
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The Higgs sector
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Higgs boson as UV regulator
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Theory constrain on the Higgs 
boson mass
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Higgs mass constraints
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Indirect limits from 
electroweak precision data
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Relation between mW, mt and mH

 Prediction for mW in the MSSM and the SM as a 
function of the mt.
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The W and top mass measurement
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Higgs boson decays
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Higgs boson decays
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Higgs boson searches at LEP
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Results of the final LEP 
analysis
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Final combined LEP results
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Direct limit searches at the 
Tevatron
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Cross-section and production 
rates
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Phenomenology of pp collision
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Production cross-section
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Higgs cross-section for various PDF 
parametrisations

 Significant effect resulting from struture functions 
parametrisations and from s

 Uncertainties from renormalisation and 
factorisation scale.
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Production cross-section at 
the Tevatron and LHC
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Production cross-section at 
the Tevatron and LHC
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Higgs boson decays
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Main channels for low mass 
search (Tevatron)
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Number of events produced 
including decays for 1fb-1
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General search strategy
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Multivariate method
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WH, H→lbb
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V H, MET bb
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VH, MET bb
 



Lectures on LHC physics  Elzbieta Richter­Was 38

ZH →llbb
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ZH →llbb
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Other low mass channels
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Number of events produced 
including decays for 1fb-1
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Individual combinations
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Standard Model results
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Higgs mass constraints
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Higgs boson at LHC
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Photon production
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Calorimetry
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What can be achieved with 1fb-1
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Discovery reach in the 
H →WW→ ll

 Exclude in the range 140-185 GeV at 
95%CL  for the optimistic systematics.
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What can be achieved with 1 fb-1

 Higgs mass between 135 – 188 GeV can 
be excluded at 95% CL.

  



Lectures on LHC physics  Elzbieta Richter­Was 66

Allowed parameter space 
shrinking
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Next topics

   15.12 – Higgs
   Properties: masses, couplings
   MSSM
   Other scenarios

   5.01   - SUSY
 12.01   - SUSY
 19.01   - Wrapping up on data 2010:

 SM physics: selected public results 
 Searches: new exclusion limits



Lectures on LHC physics Elzbieta Richter­Was 68



Lectures on LHC physics Elzbieta Richter­Was 69



Lectures on LHC physics Elzbieta Richter­Was 70



Lectures on LHC physics Elzbieta Richter­Was 71



Lectures on LHC physics Elzbieta Richter­Was 72



Lectures on LHC physics Elzbieta Richter­Was 73


	Slide 1
	Slide 2
	Slide 3
	Slide 4
	Slide 5
	Slide 6
	Slide 7
	Slide 8
	Slide 9
	Slide 10
	Slide 11
	Slide 12
	Slide 13
	Slide 14
	Slide 15
	Slide 16
	Slide 17
	Slide 18
	Slide 19
	Slide 20
	Slide 21
	Slide 22
	Slide 23
	Slide 24
	Slide 25
	Slide 26
	Slide 27
	Slide 28
	Slide 29
	Slide 30
	Slide 31
	Slide 32
	Slide 33
	Slide 34
	Slide 35
	Slide 36
	Slide 37
	Slide 38
	Slide 39
	Slide 40
	Slide 41
	Slide 42
	Slide 43
	Slide 44
	Slide 45
	Slide 46
	Slide 47
	Slide 48
	Slide 49
	Slide 50
	Slide 51
	Slide 52
	Slide 53
	Slide 54
	Slide 55
	Slide 56
	Slide 57
	Slide 58
	Slide 59
	Slide 60
	Slide 61
	Slide 62
	Slide 63
	Slide 64
	Slide 65
	Slide 66
	Slide 67
	Slide 68
	Slide 69
	Slide 70
	Slide 71
	Slide 72
	Slide 73

