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 114 < M
H
< 158 GeV at 95% CL  


 Only a narrow band allowed if 
the SM is strictly valid up to 
Λ=1015-19 GeV
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1) It couples to particles proportionally to their mass. This 

determines most of the Higgs production properties 
2) The value of the Higgs mass determines which decays are 

accessible (  width and BRs)  �
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 gg  H is the dominant �

production mechanism at 
the LHC 
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 For Higgs masses above 140 
(180) GeV or so, the WW (ZZ) 
decay channel opens up


 In clean final states (electrons, 
muons), the dominant backgrounds 
are 'standard' qq WW and q� q ZZ  �

events


We preferentially exploit electron and muon decays of W and Z, but not 
exclusively:


 gg  H  ZZ  l� � � l qq, llνν are also convenient at high Higgs masses
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 For Higgs masses below 140 
GeV or so, the most probable 
decay is H  b� b


Unfortunately, bb backgrounds 
from pure QCD processes are 
huge, and gg  H  b� � b is not a 
good channel for Higgs search


We exploit other decay channels and production mechanims:

 gg  H  � � γγ (very low BR, but clean peak in γγ mass)

 qq  VH  Vb� � b (but still difficult, due to V+bb and top backgrounds)

 qq  q'� q' H  q'� q' ττ (VBF, good tau identification needed)
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 For Higgs masses above 100 
GeV, there is one order of 
magnitude more gg  H, t� tH 
production


 For Higgs masses above 100 GeV, there is ~ 3 times more 
qq VH and � qq  q'� q' H  (VBF) production:


 But life is still complicated at the LHC for mH<140 GeV, where 
these production mechanisms are important


Higgs searches are 
extremely advantageous at 
the LHC for mH> 140 GeV 
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 ~10 fb-1 delivered at Tevatron, total of 12 fb-1 expected by the end of 
the program (September 2011)

 Still, with 'projected improvements' in the performance of the 
Tevatron analyses, a 3σ signal significance at 115 GeV is expected!
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 In the meantime, the LHC experiments are already providing new 
(and competitive) Higgs results with just 40 pb-1 !!


 Extension of the WW Standard Model analysis at ATLAS and CMS. Now, 
the SM WW signal becomes 'background'. Two methods in CMS:


 Cut-based, using momenta, dilepton mass and angle between leptons 
(there are different spin correlations in H production)


 Boosted decision tree (BDT) decision with similar inputs
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 In ATLAS, the WW + 1-jet and WW + 2-jet final states are not vetoed, but 
also analyzed separately to slightly increase the significance


 Several kinematic cuts are employed to reduce the backgrounds, which are 
important (in particular top backgrounds for WW + 2 jets in the final state)
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 Already excluding a region around mH � 160 GeV for a scenario with 4 
generations (cross section expected to be larger because of a “new top” 
quark contributing to gg  H)�


 Higgs reach in the SM not too far from Tevatron reach !!
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 We profit from our Z  � ττ analyses to set limits on H  � ττ. This rate is 
expected to be particularly abundant  in supersymmetric models, where the 
coupling of the Higgs to bb states can be significantly enhanced (large tanβ) 
 with respect to the SM.
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This is approximately the 
luminosity expected in 
2011, so 2011 should be a 
year for exclusions in a 
wide range of masses and 
hopefully for a hint of 
Higgs signal for masses 
down to 130 GeV
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This is approximately the 
luminosity expected in 
2011, so 2011 should be a 
year for exclusions in a 
wide range of masses and 
hopefully for a hint of 
Higgs signal for masses 
down to 130 GeV
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 Good agreement between the projections of each experiment
 5 fb-1 of integrated luminosity should be enough to go down to 

a 115 GeV Higgs mass !
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 With the data collected in 2011-2012 we should be able to 
cover the whole mass range 114-600 GeV for the SM Higgs 

boson, and find it if it is there !!!
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