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Mγγ=125.9 GeV 

σM/M=0.9% 



Najosjetljiviji kanali 
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mH range (GeV) mH resolution L (fb-1) [7+8 TeV] 

HZZ4l 110-1000 1-2% 5.1 + 19.6 

H 110-150 1-2% 5.1 + 19.6 

HWW2l2nu 110-600 20% 4.9 + 19.5 

High Resolution 

High mass 

only 

Large yields 

WHWWW3l 110-200 4.9 + 19.5 

HZ 120-150 5.0 + 19.6 

VHqq’2l2 120-190 4.9 

HZZ2l2q 130-600 4.6 

HZZ2l2 200-600 5.1 + 5 

HZZ2l2  

(with 4l at high mass) 

180-1000 5.1 + 19.3 

 

HWWqq’l 170-600 5.0+12 

 In back-up: 

Rare mode 
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Higgs  ZZ  4 leptons candidate  

24 vertices 



Rezultali za HZZ 4l: 
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Significance @ 125.8 GeV: 6.7  (7.2 expected) 

with 3D (m4l, KD, VD or pT/m4l) model 

/SM @ 125.8 GeV = 0.91 + 0.30 -0.24 1D (m4l) 

3D (m4l KD, VD or pT/m4l) 



 In addition to the untagged categories, high S/B categories are defined using  

    additional objects in the event 

 Improve significantly the reach to measure Higgs couplings 
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H: Exclusive categories 

CMS-HIG-13-001 

Events are assigned exclusively to a category following the S/B ordering: 

 Di-jet:  

 2 categories (loose/tight) with increasing VBF  

   purity (loose ~50%, tight ~80%).  

 MVA analysis uses a dijet BDT-based selection 

   (validated using Z+jets events) 

 Additional leptons (e or  pT>20 GeV)  

 MET (>70 GeV): lepton categories have  

    negligible gg contamination, 20% for MET 



H: Combined mass plot: 7+8 

TeV 
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Cut-based MVA mass-factorized 

CMS-HIG-13-001 

Each event category is weighted by its S/(S+B) only 

for visualization purpose 

Bump at ~125 GeV consistent with expectations 



H: Results (channel 

compatibility) 
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CMS-HIG-13-001 

Cut-based MVA mass-factorized 

7+8 TeV: /SM @ 125.0 GeV = 0.78 +0.28
-0.26 7+8 TeV:/SM @ 124.5 GeV = 1.11 +0.32

-0.30 

 Despite the same names, the untagged categories in MVA and Cut-basd  are not equivalent 

7 TeV: /SM @ 125.0 GeV = 1.69 +0.65
-0.59 7 TeV: /SM @ 124.5 GeV = 2.27 +0.80

-0.74 

8 TeV: /SM @ 125.0 GeV = 0.55 +0.29
-0.27 8 TeV: /SM @ 124.5 GeV = 0.93 +0.34

-0.32 



Mass measurement 
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mH = 125.8  0.5 (stat.)  0.2 (syst.) mH = 125.4  0.5 (stat.)  0.6 (syst.) 

HZZ 4l H 

 Lepton momentum scale & resolution   

   validated with Z, J/, and ll samples.  

 m4l uncertainties due to lepton scale:  

   0.1% (4), 0.3% (4e) 

Per-event m4l uncertainty 

used to increase precision. 

Measurements in the two channels are well compatible. 

 Systematic errors dominated by overall photon  

   energy scale: 0.47%  
   (mostly coming from  extrapolation from ZH and e) 



Conclusion 
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 Significance of observation: 

 HZZ4l: 6.7  (7.2 exp.)  

 HWW: 4.1  (5.1 exp.) 

 H: 3.2  (4.2 exp) 

mH = 125.8  0.5 (stat.)  0.2 (syst.) 

mH = 125.4  0.5 (stat.)  0.6 (syst.) 

HZZ4l 

H 

 Mass:  

 Moving to precise measurement of properties: 

 Production Mechanisms:  

 Spin-Parity hypothesis tests: 

So far, all individual channels are consistent with the SM,  within uncertainties (statistically dominated) 

See Andrew’s talk. 

Evidence for SM Higgs candidate at ~mH=126 GeV is growing 

 3 major HVV channels updated  

      with full dataset. + rare modes (in back-up) 


