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Discovery 
Channel	   Integrated	  luminosity	  (CMS)	   Integrated	  luminosity	  (ATLAS)	  

H→γγ  5.1(2011)+19.6(2012)	   4.6(2011)+20.7(2012)	  

H→ZZ*→4l 5.1(2011)+19.6(2012)	   4.6(2011)+20.7(2012)	  

H→WW→lνlν	   4.9(2011)+19.5(2012)	   4.6(2011)+20.7(2012)	  

H→ττ	   4.9(2011)+19.4(2012)	   4.6(2011)+13(2012)	  

H→bb	   5.0(2011)+12.1(2012)	   4.6(2011)+13(2012)	  



Next questions 

•  Statistically significant? 
-  Yes 
•  Spin/parity? 
-  See talk by  
Jean Baptiste de Vivie 
•  Couplings? 
-  See talk by  
José Ocariz 
•  Mass: let’s concentrate on this  
	  
	  



Mass measurement  
methods 

•  the mass is obtained from a likelihood fit 
performed for test mass scanning the interesting 
mass range 

•  signal template taken from MC, systematics 
added on the peak position and on the peak 
width 

•  data corrected for scale using Z→ll 
•  MC corrected so to match resolution in data 
•  CMS is using mass uncertainties i.e. giving 3D 

mass measurement in H→ZZ→4l case 



Scale uncertainties:  
muons 

Muon scale and resolution is obtained and 
validated with Z, J/ψ and Υ 

Data/MC agreement then is: 
•  within 0.1% in energy scale 
•  agreement between 

predicted and measured 
higgs mass resolution is 
within 20% 



Scale uncertainties:  
e/γ 

Energy scale for electrons  
and photons is very well 
controlled. Verification is 
done with Z (high-pT) and J/
ψ (low-pT) for electrons. For 
t h e p h o t o n s Z e e m a s s 
spectrum with electrons 
reconstructed as photons is 
provided. 

Data/MC agreement on energy 
scale is from 0.2% (high-pT, barrel) 

to 1.5% (low-pT, endcaps) 



Results: H→γγ (CMS) 

Systematics: 
•  0.25% from the imperfect 

modelling by the MC of e/γ 
differences  

•  0.4% from the possible non-
linearity of the scale 
extrapolated from Z mass to 
125 GeV 

	  



Results:  
H→ZZ→4l (CMS) 

•  Z→4l used to validate 1D  
mass measurement  

•  Good agreement between  
measured & PDG values 

Nice peak in 
the ZZ→4l 

invariant mass 
spectrum 



Results:  
High-resolution channels combined (CMS) 

mH =125.7± 0.3(stat)± 0.3(syst) GeV



Results: H→γγ (ATLAS) 

As in CMS the main source 
of systematic uncertainty is 
the photon energy scale 



Results:  
H→ZZ→4l (ATLAS) 



Results:  
High-resolution channels combined (ATLAS) 



Results: low-resolution  
channel (CMS only) 



Summary 
•  All	  the	  data	  recorded	  in	  2011	  and	  2012	  was	  analyzed	  in	  two	  high-‐

resolu>on	  channels	  (H→ZZ→4l and H→γγ )	  by	  both	  experiments	  
•  The	  results	  are:	  

	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  ATLAS	  
	  

	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  CMS	  
•  CMS	  reported	  first	  results	  from	  the	  low-‐resolu>on	  channels	  
•  More	  data	  will	  lead	  to	  increased	  precision	  
•  The	  work	  to	  reduce	  systema>c	  uncertain>es	  is	  ongoing	  
•  Measurement	  of	  the	  width/check	  for	  the	  double	  resonance	  is	  

coming	  

mH =125.5± 0.2(stat)−0.6
+0.5 (syst)

mH =125.7± 0.3(stat)± 0.3(syst)


