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MELA vs. m4l

• irreducible (ZZ) - from simulation
• reducible - from data (fake rate method)

Building Z candidates
Same flavor, opposite charge lepton pairs

“Z1”: closest to nominal Z, 40 < mZ1 < 120 GeV
“Z2”: remaining pair with highest leptons pT and 

12 < mZ2 < 120 GeV

Lepton selection
Identification, particle isolation

and impact parameter
Suppresses Z+jet, Zbb and tt (reducible)

pT > 20, 10, 5, 5 (7, 7) and |η|<2.5 for 
muons(electrons)

e:	

combine tracker - ECAL info, MVA for            
	

 eID, particle isolation
μ:	

combine tracker - muon chambers info, 
	

 particle isolation
Validation: Tag-and-probe on Z & J/Ψ candles

An excess of events is observed in the 
mass range 120 < m4l < 130 GeV. 
These events cluster around a mass  
m4l ≃ 125.5 GeV, giving rise to a local 
excess with respect to the background 
expectation with a significance of 3.2 σ.

Higgs kinematics
Combine 5 production/decay 

angles, mZ1 and mZ2 into 
kinematic discriminant (MELA1)

m4l > 100 GeV

Objects

Compact Muon Solenoid detector

• height 15 m, length 21.6 m, mass 12500 t
• approximately 100M electronic channels
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CMS Experiment at the LHC, CERN
Data recorded: 2012-May-27 23:35:47.271030 GMT
Run/Event: 195099 / 137440354
m2e2mu = 126.9 GeV, mZ1 = 75.9 GeV mZ2 = 29.2 GeV


