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  Summary - LHC, Tevatron 
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5.1 fb-1  @ 7 TeV  + 5.3 fb-1  @ 8 TeV 
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Z Ÿ Ű Ű Ÿ ɛ + Űjet   analysis The  LHC 

Overall data taking efficiency ~ 90% by both detectors 
Mean pileup 21 interactions/bunch crossing recorded 

 A major challenge overcome by both ATLAS and CMS 
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Z Ÿ Ű Ű Ÿ ɛ + Űjet   analysis The  Tevatron 

Proton-Antiproton collider Tevatron Run II : (2002-2011), ãs = 1.96 TeV 
A decade of successful running delivered ~10 fb-1 of luminosity for physics 
to CDF and DØ, shut down September 2011 
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Z Ÿ Ű Ű Ÿ ɛ + Űjet   analysis CMS  &  ATLAS  detector 

Vertex Detector 
Silicon Tracker 

Electromagnetic Calorimeter 
Hadronic Calorimeter 

Muon System 

Detector subsystems 
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Z Ÿ Ű Ű Ÿ ɛ + Űjet   analysis DØ  &  CDF  detector 
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SM  Higgs  Sector  @  LHC 

Great achievement to four decade long quest 
A Higgs-like state pinned down at 125 GeV 



Higgs  Boson   
@  LHC  &   Tevatron 
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Higgs  Boson  @  CMS 

ü The signal @125 GeV with significance > 5ů observed 
in  ɔɔ decay mode 

 

ü 6.7ů significance @125 GeV observed in HŸZZ*Ÿ4l  
golden decay mode 

arXiv:1407.0558 [hep-ex] 



H Ÿ ɔɔ 



H Ÿ ZZ* Ÿ 2e2µ 
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Higgs  Boson  @  ATLAS 

Observation of Higgs Boson in ɔɔ and ZZ*Ÿ4l decay channels at ATLAS  

ü HŸZZ*Ÿ4ǎ signal observed with a significance of 8.1ů at mH = 125.36 GeV 
ü Measured signal strength µ=1.44 +0.40

ī0.33 in ZZ*Ÿ4ǎ  and 1.17±0.27 in ɔɔ mode  

arXiv:1408.5191 [hep-ex] arXiv:1408.7084 [hep-ex] 



H Ÿ ɔɔ 



H Ÿ ZZ* Ÿ 4µ 
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Higgs  Boson  @  Tevatron 

Combined searches for WHŸlɜbb, 
ZHŸllbb, and WH+ZHŸMETbb 
using full 9.7 fb-1 Tevatron dataset 

Excess of data over the background seen 
with most significance in the mass range 
120Ò mH Ò135 GeV 
Evidence of Higgs: Direct Indication of 
Higgs coupling to Fermions 

2.8ů  significance at mH=125 GeV  

Phys. Rev. Lett. 109, 071804 (2012) 
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Higgs  - Lepton  Coupling  @  ATLAS  

Ç Excess > 4ů observed over mH 110 ï130 GeV 
 

Ç Best fit signal strength 1.4 +0.5
-0.4 for  mH=125 GeV 

 

Ç Observed Significance 4.1ů  for  mH=125 GeV 
 

Ç A clear indication of Higgs ï Lepton coupling 

Evidence  for  Higgs ï Lepton  Coupling ATLAS-CONF-2013-108 



H Ÿ ŰŰ 
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Higgs  - Lepton  Coupling  @  CMS 

 
Ç Excess >3ů observed 
     over mH 110 ï130 GeV 
 
 
Ç HŸŰŰ  best fit signal  
     strength  0.78 ± 0.27  
     for  mH = 125 GeV 
 
 
Ç Observed (expected)  
     Significance 3.2ů (3.7ů) 
     for  mH = 125 GeV 
 
Ç Strong affirmation on  
    Higgs-Fermion coupling,  
    a clear indication of  
    HiggsïLepton coupling 
 
 

JHEP 05 (2014) 104 Evidence  for  Higgs ï Lepton  Coupling 

Signal strength µ compared to SM 



H Ÿ ŰŰ 
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Higgs  in  Fermion  Decays  @  LHC 

Nature Physics 10, 557 (2014) 

Strong evidence for the direct coupling of the 
125 GeV Higgs boson to fermions, with an 
observed (expected) significance of 3.8ů (4.4ů) 


