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Overview: 

 Theoretical need for the Higgs: 

 The Standard Model Higgs 

 Higgs decay channel 

 CMS detection of Higgs channel 

 Analysis at CMS: Example: H->ZZ->2l2b 

 CMS features for the channel 

 Cuts 

 MC comparison 

 Conclusion 

 Alternatives to the Higgs 
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Theoretical Background  
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Fig 1: (a) Potential energy with no 
Higgs field (b) Potential energy 
with Higgs field 



But actually how does the Higgs work? 
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Higgs Field 
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Hmm… Higgs Boson?  
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Choose a channel! 
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Search for Higgs at CMS 
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H -> ZZ -> 2l2q 

 Taking advantage of the large BR 
to hardrons BR(Z->qq)=70% 

 BR(ZZ → 2l2q)= 20 * BR(ZZ → 
4l) 

 BR(ZZ → 2l2q)= 3.5 * BR (ZZ → 
2l2 nu ) 

 Drawbacks: 

 Low jet resolution 

 Large background from Z+jets 

 Decay is well reconstructed, closed 
kinematics (no Missing ET) 

 Good for exclusion and discovery 
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Background 
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 Z+Jets (including Drell Yan) 

 Ttbar 

 Z->BB + n partons 

 Decays of WW,ZZ,WZ 

 



And swap a q for a b => H->ZZ->2l2b 
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 Channel features: 

 B- tagging (tracker) 

 High resolution of Ecal 

 High precision 
measurement of Muon pT 
(it is called Compact Muon 
Solenoid  for a reason…) 

 

Fig 3: ECAL resolution at 
different energies  



Cuts 
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 Electron and Muon identification: 

 Pt>20 GeV 

 Electrons:  |η|<2.5 

 Muons:  |η|<2.4 and at least one in |η|<2.1  

 Reconstructing the Z: Tight selection 

 | M(Zll) - 91.19 | < 10 GeV 

 | M(Zjj) - 91.19 | < 15 GeV 



Monte Carlo @1/fb 
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No b-tag 

1 b-
tag 

2 b-
tag 

 



Conclusion plot at CMS 
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So, is there Higgs?? 
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 So far, no! 

 Improvements: 

 More data! 

 Better understanding of CMS => Reduce systematic errors. 

 Pile up: needs investigation!  

 Else: Exotica: 

 Technicolor 

 SUSY 

 Extra dimensions 

 Anything else, depending on your 

 creativity 



On a Final note… 
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Backup 

8/17/2011 Lina Necib, Boston University 

19 

 



Pileup 
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