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Recent results Recent results 

�� Experimental results for boosted topsExperimental results for boosted tops

�� Search for new resonancesSearch for new resonances

�� SemiSemi--leptonicleptonic channel: one fat jet requiredchannel: one fat jet required

�� Electroweak corrections provide Electroweak corrections provide SudakovSudakov logarithmslogarithms
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�� Electroweak Electroweak SudakovSudakov logarithms:logarithms:

�� Electroweak corrections to      productionElectroweak corrections to      production

Electroweak correctionsElectroweak corrections
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�� Total crossTotal cross--section (LHC @ 14 section (LHC @ 14 TeVTeV))

�� ppTT distributiondistribution

Weak correctionsWeak corrections
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Weak corrections Weak corrections 
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The remaining talkThe remaining talk
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�� Comparison with NLO QCDComparison with NLO QCD

�� QED correctionsQED corrections

�� Conclusions Conclusions 
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�� PartonParton level resultslevel results

�� channel receives larger correctionschannel receives larger corrections

Weak correctionsWeak corrections

qq̄
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Weak correctionsWeak corrections

�� PartonParton luminosities: MSTW 2008 LOluminosities: MSTW 2008 LO

�� becomes more important for LHC @ 8(7) becomes more important for LHC @ 8(7) TeVTeVqq̄

Martin, Martin, StirlingStirling, Thorne, Watt (2008) , Thorne, Watt (2008) 
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Weak correctionsWeak corrections

�� LHC @ 7 LHC @ 7 TeVTeV (preliminary results)(preliminary results)

�� Total cross section: Total cross section: 

�� Compared to LHC @ 14 Compared to LHC @ 14 TeVTeV corrections become corrections become 

slightly largerslightly larger

LHC: 14 LHC: 14 TeVTeV
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Weak correctionsWeak corrections

�� LHC @ 8 LHC @ 8 TeVTeV (preliminary results)(preliminary results)

�� Total cross section:Total cross section:

�� Weak boson emission: Partial cancellation for inclusiveWeak boson emission: Partial cancellation for inclusive

observablesobservables
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Weak correctionsWeak corrections

�� TevatronTevatron

�� Total cross section: Total cross section: 
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Weak LO & interferences Weak LO & interferences 

�� Results from: Results from: Phys.RevPhys.Rev. D78 (2008) 017503. D78 (2008) 017503
BernreutherBernreuther, , FFüückercker, , SiSi (2005, 2006, 2008)(2005, 2006, 2008)
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Comparison with NLO QCD Comparison with NLO QCD 

��Results from: Results from: Nucl.PhysNucl.Phys. B837 (2010) 90. B837 (2010) 90--121 121 

�� NLO QCD correctionsNLO QCD corrections

�� NLO weak correctionsNLO weak corrections

�� Including:  Including:  

BernreutherBernreuther, Brandenburg, , Brandenburg, SiSi, , UwerUwer (2001, 2004)(2001, 2004)

Ratio:  NLO (weak +QCD)/ NLO (QCD)Ratio:  NLO (weak +QCD)/ NLO (QCD)
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Including top decaysIncluding top decays

�� Results from: Results from: Nucl.PhysNucl.Phys. B837 (2010) 90. B837 (2010) 90--121 121 

��Including top decays at NLO QCDIncluding top decays at NLO QCD
BernreutherBernreuther, , SiSi (2010)(2010)

µµ = = mtmt

-- -- -- µµ = m= mtt/2/2

…….   .   µµ = 2 = 2 mmtt

NLO: QCD + weakNLO: QCD + weak
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correlatedcorrelated

-- -- -- unorrelatedunorrelated
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MelnikovMelnikov, Schulze (2009), Schulze (2009)

BredensteinBredenstein, , DennerDenner, , DittmaierDittmaier, , PozzoriniPozzorini (2009)(2009)

BevilacquaBevilacqua, , CzakonCzakon. Papadopoulos, . Papadopoulos, PittauPittau, , WorekWorek (2009)(2009)
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Charge asymmetryCharge asymmetry

�� Results from: Results from: Nucl.PhysNucl.Phys. B837 (2010) 90. B837 (2010) 90--121 121 

�� Differential asymmetriesDifferential asymmetries
BernreutherBernreuther, , SiSi (2010(2010))

Stable TopsStable Tops
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Charge asymmetry Charge asymmetry 

(option two)(option two)
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Charge asymmetryCharge asymmetry

�� Results from: Results from: Phys.RevPhys.Rev. D84 (2011) 093003. D84 (2011) 093003

�� Including weak and QED contributions to the Including weak and QED contributions to the 

integrated asymmetryintegrated asymmetry

HollikHollik, , PaganiPagani (2011(2011))

CDF CDF 

central central 

valuevalue

KKüühnhn, Rodrigo (1998,2011), Rodrigo (1998,2011)

CDF CDF 
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CDF (2010)CDF (2010)

Rtt̄
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= (0.19, 0.22, 0.254) Rtt̄
EW
(Mtt̄ > 450 GeV) = (0.2, 0.232, 0.266)

CDF (2010)CDF (2010)



17/07/201217/07/2012 17

QED correctionsQED corrections

�� Results from: Results from: Phys.RevPhys.Rev. D77 (2008) 014008 . D77 (2008) 014008 
HollikHollik, , KollarKollar (2007)(2007)

gg → tt̄

qq̄ → tt̄

γγ

δ = dσNLO−dσLO

dσLO
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QED correctionsQED corrections

�� Results from: Results from: Phys.RevPhys.Rev. D77 (2008) 014008 . D77 (2008) 014008 

�� Effect from initial state photons is relatively largeEffect from initial state photons is relatively large
HollikHollik, , KollarKollar (2007)(2007)

@ 14 @ 14 TeVTeV

NLO QEDNLO QEDδ

Relative corrections LHC @ 14 Relative corrections LHC @ 14 TeVTeV
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ConclusionsConclusions

�� Electroweak corrections are known up to NLO for Electroweak corrections are known up to NLO for 

ttbttb productionproduction

�� TevatronTevatron: 20 % correction on QCD induced: 20 % correction on QCD induced

charge asymmetrycharge asymmetry

�� Results for LHC @ X=7,8 Results for LHC @ X=7,8 TeVTeV not yet available not yet available 

�� Small corrections to the total cross section Small corrections to the total cross section 

�� Few % effects for differential distributionsFew % effects for differential distributions


