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Motivation 

• With 1 fb-1 ATLAS can 
exclude a Higgs boson with  
129 < MH < 460 GeV  

• Can also achieve 3s 
evidence with 1 fb-1 for 
Higgs masses between    
139 < MH < 180 GeV  
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WW 

• H->WW is the dominant decay mode in 
the intermediate mass region  

• This channel alone provides main 
contribution to exclusion potential in this 
region 
 
 
 

arXiv:1101.0593  



• Higgs produced via gluon-gluon fusion (ggF) and vector-boson fusion 
(VBF):  

 
 
 
 
 
• Search for Higgs via H->WW->lnln, l = e,m 

• Separate search into 0, 1 and 2 jet bins 
• Select events with two well-identified leptons 
• Further separate into ee, mm and em channels 
• Apply preselection then further cuts, tailored to the jet channel 

Overview of Higgs search 
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Obtained first LHC Higgs search result 
(ATLAS-CONF-2011-005)  



• Require Mll > 15 GeV and |Mll – MZ| > 10 GeV in ee and mm channels 
• Additionally require missing ET (MET) > 30 GeV 
• Then separate into 0, 1 and 2 jet channels 

Preselection requirements 
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MET distribution after requiring 2 leptons Number of jets after MET cut 



 

Z background estimation 
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ATLAS work in progress 

A 
Signal region 



• Higgs produced via gluon-gluon fusion (ggF) and vector-boson fusion 
(VBF):  

 
 
 
 
 
• Search for Higgs via H->WW->lnln, l = e,m 

• Separate search into 0, 1 and 2 jet bins 
• Select events with two well-identified leptons 
• Further separate into ee, mm and em channels 
• Require Mll > 15 GeV and |Mll – MZ| > 10 GeV in ee and mm channels 
• Additionally require MET > 30 GeV 
• Further cuts, tailored to the jet channel, are also applied 
 
• Obtained first Higgs search result at ATLAS 

Top background estimation 
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• Use WW sample with >=1 b-jet as a ttbar control region 
• This is completely dominated by top, with contamination from 

other backgrounds much less than 1 event after preselection 
 

• Improves agreement 
between data and MC 
 

• Estimate top background 
in 0 b-jet signal region 
using: 
 

ATLAS work in progress 



• Apply additional requirement of 
PT

ll > 30 GeV 
• Then apply topological cuts to 

separate Higgs from WW: 
– Mll < 65 GeV 

– Dfll < 1.8 
– 0.75xMH < MT < MH 

0 jet channel 
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Plots are after all previous cuts have been applied 



1 jet channel 
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• Require PT
tot < 30 GeV 

• Veto events with b-jets  

• Use collinear approx. to calculate Mtt 

• Remove events with |Mtt – MZ| < 25 GeV 

• Cut on same topological variables as 0 jet 
channel 

Plots are after all previous cuts have been applied 



• Apply cuts to select VBF events: 

– hj1xhj2 < 0 

– Dhjj > 3.8 

– Mjj > 500 

• Veto events with b-jets and central jets 

• Cut on 0 & 1 jet channel topological variables 

2 jet channel 
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Plots are after requiring 2 good leptons 



• MT distributions: 
– After all other cuts for 0 and 1 jet 

channels 
– After hj1xhj2 cut for 2 jet channel 

(due to low statistics) 

• Signal region lies within the 
dotted lines 

 

Results 
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Systematics 
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• The uncertainty on 
the extrapolation 
from CRs to SRs is 
taken into account 

• Additional 
systematics also 
accounted for 



Limits 
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• Have performed first Higgs search at ATLAS using the H->WW decay 
mode 

• Even with only 35 pb-1 of data, able to exclude a Higgs boson with a 
production rate of 1.2 times the SM at 160 GeV at 95% C.L. 

• With 2011 data, will be able to completely exclude the SM Higgs 
down to at least 130 GeV 
– This will largely be due to the sensitivity offered by the H->WW 

channel 

• Could also observe a 3s excess if the Higgs mass lies between      
139 < MH < 180 GeV 
 

• Note: these are only the baseline expectations 
• Much work is in progress to improve the analyses 

– Should be able to achieve even better exclusion/observation 
sensitivity in practice 

Outlook 
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Backup slides 
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Number of events 
observed 

• This table shows the 
expected and observed 
no. of events: 
– At each hypthosized 

Higgs mass 
– For each jet bin 

• Agreement between 
data and background 
only MC is good 
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Number of events observed at           
MH = 170 GeV 
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• This table shows the expected no. of events in data and MC at MH = 170 GeV 
• It can be seen clearly that WW and top are the dominant backgrounds 
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CMS H->WW limits 
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Tevatron Higgs limits 
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