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σ ~ 833pb @ 14TeV
Production XProduction X--section:section:
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Used for several 
studies
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IntroductionIntroduction
Studying the Studying the WtbWtb Vertex with Vertex with tttt events @ LHCevents @ LHC
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Measure W polarization (F0, FL, FR) through:

Using lepton angular distribution 
(with respect to top direction) 
in W cm system:

SM(LO): F0=0.703 ,  FL=0.297 ,  FR=3.6x10-4

(NLO): F0=0.695 ,  FL=0.304 ,  FR=0.001

IntroductionIntroduction
Studying the Studying the WtbWtb Vertex with Vertex with tttt events @ LHCevents @ LHC

Finite (t,W) width 
corrections have a 
negligeable effect

t,W on-shell Ok
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PRD67 (2003) 014009  (mb≠0)

Anomalous Couplings in the  t→bW decay:

How to test these new couplings ?
They affect the F0,FL and FR and the angular  distribution

Probing the Probing the WtbWtb vertexvertex
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Several methods were used to test the ATLAS sensitivity:
» Extract limits from measured F0,FL and FR ;
» Fit the angular distr. with new observables ρR=FR/F0 and ρL=FL/F0;
» Fit with the known dependence with VR, gL and gR;
» Use new Asymmetries and study their dependence with 

VR, gL and gR.

Probing the Probing the WtbWtb vertexvertex

Sensitivity limited by systematic errors
» Related theoretical observables are affected differently by 

systematic errors (experimental point of view)
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⌧ New Angular Asymmetries: AFB, A+ and A-

SM(LO):

AFB [t=0]  A± [t=  (22/3-1)]±±

A+

AFB

A-

Anomalous Couplings in the  t→bW decay

(NLO): AFB=-0.2269 ,  A+=0.5429 ,  A-=-0.8402

SM(LO): ρL = 0.423
ρR = 0.0005 (mb≠0)

(NLO): ρL=0.438   ρR=0.002

⌧ Use  t→bW decay in Semileptonic tt Events

⌧ New observables ρR=FR/F0 and ρL=FL/F0

New ObservablesNew Observables
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⌧ Dependence of ρR=FR/F0 and

ρL=FL/F0 with new couplings:

⌧ Dependence of New asym A+ and A- with new couplings:

(mb ≠ 0)
ρR=FR/F0

ρL=FL/F0

AFBA+ A-

Anomalous Couplings in the  t→bW decay
New ObservablesNew Observables
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New Discriminant Analysis for Semileptonic Channel: 
Analysis & Systematic Errors Analysis & Systematic Errors 

Preselection: 1 lepton ( pT>25GeV,  |η|<2.5 )
≥4 jets  ( pT>20GeV,  |η|<2.5 ) 
2 b-jets  and pT>20GeV

Discriminant Variables:

Likelihood Ratio:

mW,mt(had),mt(lep),pT-jets

Statistics (10fb-1):
∆ Signal: ε=9% (220k)
∆ Back: 36k events      

ATLFASTATLFAST

(already presented in the previous meetings)

mt(lep)
mW(had)

Back.

Signal
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Anomalous Couplings in the  t→bW decay

Results for the different observables:
L=10fb-1

Semileptonic Channel:

Limits on Couplings (one at a time different from zero):

Analysis & Systematic Errors Analysis & Systematic Errors 
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New combination of observablesNew combination of observables

…but one can do better by 
combining the most 

sensitive measurements

A+, A-, ρR and ρL
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⌧ Correlations Taken into Account:

Two Dimension Regions:

⌧ Studies with Full simulation under way (CSC):

A+,A-,ρR and ρL

1σ Limits:

Anomalous Couplings in the  t→bW decay

gL=-0.016 ± 0.067

Full Full SimSim

New combination of observablesNew combination of observables



FlavourFlavour in the Era of  the LHC, 9in the Era of  the LHC, 9thth--1111th th October, CERNOctober, CERN

The ATLAS sensitivity to anomalous couplings at 
the Wtb vertex was presented for a luminosity 
of 10fb-1. With this luminosity it is possible to 
constrain the anomalous couplings to the level of 
few % (taking into account the expected 
systematic errors)

New observables were introduced (A+,A-,ρR and ρL) 
which have proven to be more sensitivity to new 
couplings

The written contribution to the final report with 
all these results was sent to the contact persons 

ConclusionsConclusions
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ConclusionsConclusions


