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Outline

üLHC operations in 2011

üHiggs production and decay

üThe  HɸWW(*)ɸlǫlǫ searches in ATLAS and CMS

üExperimental signature

üBackgrounds

üSystematic uncertainties

üResults
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LHC operation: the 2011 data taking

Excellent LHC performances in 2011:

ÅDelivered 5.7 fb^{ -1} @ATLAS and 

CMS

ÅPeak luminosity s 3.6 1033 cm-2 s-1

Åseveral machine parameters pushed 

beyond design       

MINI -WORKSHOP ON HIGGS SEARCH AT LHC - March 28, 2012 3

Experiments perform very well:

ÅHigh data taking efficiency

ÅATLAS(93.5%) CMS(91%)

ÅHigh fraction (90-96%) used 

for  the analyses
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éand a new challenge: the pileup

ZŸɛɛcandidate  with 20 vertices
A possible problem for:

Å Trigger

Å Lepton isolation

Å ET miss

Å JES-JER

<N>~5

<N>~10

<N>~15
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The SM @ ãs=7 TeV

5

ÅAn impressive number of  

processes have already been 

measure

ÅCross-sections measured up to 

few pb

ÅExcellent agreementwith 

the Standard Model 

predictions

ÅImportant for background 

estimatesin Higgs boson 

searches
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ÅUseful as benchmark processes for object performance 

studies
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Understanding of  detector performances: ET
miss
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üZɸll : no true MET 

üResolutioncan be estimated as the width distribution of  Ex
missand Ey

miss

ü Fundamental to understand (and reduce) especially with  the increasing 

pileup

üWɸlv : real MET

ümT fit of  the letpon- ET
miss system

üDetermination of  the ET
miss scale
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Higgs boson @ LHC

7

üNNLO prediction for SM Higgs production cross section in most cases

ütheory uncertainties reduced to < 20% (e.g. ggf: pdf ~8%, scale ~ 10%)

üHuge progress also in the theoretical predictions of  numerous and complex 

backgrounds 

üH ɸ WW ɸlǫlǫ most sensitive channel

Expected combined 95% exclusion

114.5--Ȥ543  GeV

MINI -WORKSHOP ON HIGGS SEARCH AT LHC - March 28, 2012



R
o

b
e

rt
o

 D
i N

a
rd

o
 ς
IN

F
N

 L
a

b
o

ra
to

ri
 n

a
zi

o
n

a
li 

d
i 
F

ra
sc

a
ti 

H ɸ WW  final state

8

ÅThree possible final state for H ɸ WW 

HɸWWɸlvlv

HɸWWɸlvqq

This talk

Not covered in this talk

HɸWWɸ4q 

ÅRelatively clean, background dominated by 

irreducible WW background.

ǱH·Br ~ 20 pb

ÅHigh W+jets background 

Åused at high mH

Åexcluded x2 SM x-sec
ÅHopeless due to QCD bkg
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