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Overview

Overview
●Physics case
●Combination of ATLAS and CMS results:
●BLUE
● Input measurements
●Categories of correlation
●Systematic uncertainties
●Results
● Interpretation

●Conclusions
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Physics case

W-boson polarization

W bosons produced in top-quark decays are polarized

SM:             ~0%                    ~30%           ~70%

Reverse
momentum 
of top quark
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Physics case

Methods

  Angular asymmetries          Templates                          Reweighting

           cos θ*            cos θ*                cos θ*
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Combination

Strategy and inputs
●Aim: Combination of ATLAS and CMS W-helicity measurements

●Method: BLUE with two observables (F
0
 and F

L
)

●Measured central values
●Statistical and systematic uncertainties
●Correlation among measurements

● Input for LHC combination:
 

Measurem. Channel Method Int. lum. Ref.
 

ATLAS 2010 Single lepton Template 35 pb-1
ATLAS-CONF-2011-037

ATLAS 2011 Single lepton Template/ 1.04 fb-1
JHEP 1206 (2012) 088

Dilepton Asymmetries

CMS 2011 Single muon Reweighing 2.2 fb-1
CMS PAS TOP-11-020
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Combination

Modifications to the original measurements
●Categories of systematic uncertainties (ATLAS and CMS)
● Inspired by former LHC combinations
●Merge several sources of uncertainties

●New estimates of correlations (ATLAS)
●Update estimate of correlations
●Most important modification

●Uncertainty on top mass (ATLAS and CMS)
●Changed to 1.4 GeV (instead of 0.9 GeV)

●Pre-combinations (ATLAS)
●BLUE implementation handels up to 20 measurements
●Combine ATLAS single lepton 2011 and ATLAS dilepton 2011
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Combination

Input to BLUE: Central values (and total uncertainties)
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Combination

Input to BLUE: Categories of correlation
●Category “CMS”:

●F
0
 vs. F

L
 for a single measurement

●Calculated from propagation of uncertainty

●Category “ATLAS”: 

●F
0
 vs. F

L
 for a single measurement

●BLUE does not return correlation coefficients for each
category of uncertainty

●Use arithmetic mean of correlation coefficients
(average over 2, 4, 6 measurements)
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Combination

Input to BLUE: Categories of correlation
●Category “exp”: 

●F
0
s of different ATLAS measurements

●Stat. uncertainties, DD estimates, and
method specific unc. uncorrelated

●Everything else fully correlated

●Category “LHC”: 

●F
0
s of different measurements performed

ATLAS and CMS
●Stat. uncertainty, DD estimates, and
method specific unc. uncorrelated

●Radiation partially correlated (0.5)
●Everything else fully correlated
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Combination

Input to BLUE: Categories of correlation
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Combination

Results

2= 3.3

 =−0.86

(8 correlated
 measurements)

largest weight

smallest weight
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Combination

Results
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Combination

Results

All measurements consistent “by eye”
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Combination

Results

No physical constraints on the fractions
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Interpretation

Interpretation

V
L
=1, V

R
=0

all coupling real

V
L
=1, V

R
=0, g

L
 = 0

all coupling real
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Conclusions

Conclusions
●First approach of combining ATLAS and CMS results on W-boson
polarization

●Pre-combined ATLAS results (INT note) and modified original
measurements (categories of systematic uncertainty, correlations, top mass
uncertainty)

●All measurements are consistent with one another and the combination within
their 2-sigma uncertainty intervals

●Results are in good agreement with SM predictions
●Dominating uncertainties: statistical uncertainty and radiation,
detector-related and JES uncertainty, top-quark mass uncertainty

●New BAT-tool overcomes technical difficulties (see talk on BLUE)
●Next: include at least two new measurements
●CMS-PAS-TOP-12-015 (dilepton ttbar)
●CMS-PAS-TOP-12-020 (single top)
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Backup



Kevin Kröninger – University of Göttingen

TOPLHC WG open  meeting, 18.04.2013   Combination of the ATLAS and CMS measurements  ...

 
19

Combination

Input to BLUE: Statistical and systematic uncertainties
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Combination

Input to BLUE: Statistical and systematic uncertainties
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Combination

Input to BLUE: Statistical and systematic uncertainties


