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Overview
LHC data taking at high energy started in 2010

First results presented this summer at 

Å ICHEP 2010, 22-28 July

ÅHiggs Hunting, 29-30 July

In this talk I will review recent Higgs developments 
and projections for the near future :

Å Introduction: SM Higgs production and decay

ÅSM Higgs searches at the TeVatron

ÅTheoretical interlude

ÅLHC: operations at 7 TeV

ÅSM Higgs sensitivity (and MSSM Higgs, too)

ÅConclusions
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SM Higgs decays: branching ratios

Main decays used in Higgs searches:
ÅmH < 140 GeV: bb, ŰŰ, and ɔɔ
ÅmH > 140 GeV: WW dominates, with ZZ a distant 2nd
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SM Higgs production

Gluon fusion (GF)
Dominant production mode

Vector boson fusion (VBF)
/ƘŀǊŀŎǘŜǊƛǎǘƛŎ άǘŀƎ ƧŜǘǎέ ǎƛƎƴŀǘǳǊŜ

Higgsstrahlung Associated production
with a pair of top-quarks
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HIGGS HUNTING AT THE TEVATRON
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Higgs at the TeVatron

Overall search strategy

Low Higgs mass

Å HŸbbdecay dominates (écanôt use GF)

Å ppŸWH,ZHŸǎɜbb, ɜɜbb,ǎǎbb

Å Main backgrounds are W+jets, Z+jets

High Higgs mass

Å HŸWW is main decay (Ÿleptons!)

Å ggŸHŸWWmost important (mH>125 GeV)

Analysis of most channels is divided into 

sub-channels for improved s/b

Higgs boson production cross-sections 
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Higgs at the TeVatron

Å But in practice have expanded list of 

searches: ñno channel too smallò

Å HŸŰŰ, HŸɔɔalso included

Å D0 even includes tt(HŸbb) !
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Higgs at the TeVatron

Å Excluded at 95% CL

Å 158 < mH < 175 GeV(4x previous exclusion)

Å In the absence of signal: expect 156 < mH < 173 GeV

Å At mH=115 GeV: 1.5 x ůSM Higgs

Å Approved to end 2011. Request 3 more years (ñRun IIIò)

Log likelihood ratios: b, s+b

Larger sensitivity
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THEORETICAL INPUTS
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Theoretical input to searches
SM Higgs limits are not purely experimentalé 

eginput of ůSM Higgs(line at R=ñ1ò)

Å ñPredictions for Higgs production at TeVatron and 

associated uncertaintiesò
(Baglio& Djouadi, [hep-ph] 1003.4266, 1009.1363)

ÅBottom line: authors estimate unctty. in 
ů(ggŸH) (~40%) is twice as large as what 
was used in latest TeVatron combination

TeVatron exclusion Winter 2009/10

ÅMain issues:
ÅUncertainty  from scales ɛR,ɛF (variation not large enough?)

ÅPDF uncertainties, and incorporation of uncertainties on both ŬS
th + ŬS

exp

Å how to combine above errors

ÅOver the Summer, work has been done by both sides to discuss + address 
issuesé but debate still rages on

ÅLHC 7 TeV is also being given the ñBaglio& Djouaditreatmentò 
(ȹů/ůå-25% ź +30%)
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Theoretical input to searches

Theoretical inputs (event generators, PDFs, cross-sections for 
signals and backgrounds , Higgs BRs, etc) are crucial to 

searches

Ď

vital that theorists and experimentalists 
work together on this

[I/ IƛƎƎǎ ά/Ǌƻǎǎ {ŜŎǘƛƻƴέ  ²ƻǊƪƛƴƎ DǊƻǳǇ

Meetings: April 2010 (Freiburg), July 2010 (CERN), November 2010 (Bari)

https://twiki.cern.ch/twiki/bin/view/LHCPhysics
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LHC

20/9/2010 Pedro Teixeira-Dias/RHUL         UK HEP Forum ς/ƻǎŜƴŜǊΩǎ IƻǳǎŜ 13



LHC operations in 2010

CMS

ICHEP 2010

LHC operations: impressive so far

2010
ÅStart of 7 TeV pp collisions: end of March
ÅL = 1027, 1028, 1029, 1030, 1031 cm-2s-1

ÅAlready attained max p/bunch: 1011

ÅLate August: collided 36 x 36 bunches
(delivering ~0.5 /pb/day)
ÅTarget: 1032 cm-2s-1  < end of year

ATLAS + CMS
Ådata collection and detector

commissioning going impressively well
Åeach experiment now has ~3.5 /pb

of high quality data

2011: aim for Lint Ó 1 /fb /expmt
2012: shutdown 
2013: collisions at 14 TeV
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LHC production cross -sections
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Rediscovering the Standard Model
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