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Introduction

Objective
 Combination of single-top cross-section measurements 

→ Test SM and search for BSM 
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Status

First combination attempt
 t-channel xs measurement (1-1.5 fb-1 @ 7 TeV)
 Based on BLUE and mapping of common systematic categories
 Not approved

• No improvement w.r.t CMS result alone
• ATLAS measurement: large syst uncertainties (ISR/FSR, b-tagging)

Current status
 Recent results from both experiments 

• t-channel and Wt @ 7/8 TeV
• Dominant uncertainties more uniform between ATLAS/CMS
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t-channel @ 7 TeV

ATLAS
NN @ 1.04 fb-1 PLB http://arxiv.org/abs/1205.3130

σ
t
 = 83 ± 4 (stat.) +20 -19 (syst) pb → 24% 

|Vtb| = 1.13 +0.14 -0.13, |Vtb| > 0.75 @ 95 C.L

NN @ 4.7 fb-1 Conf note  http://cdsweb.cern.ch/record/1453783

σ
t
(t) = 53.2 ± 10.8 pb and σ

t
(tˉ) = 29.5 +7.4 −7.5 pb   

R
t
= 1.81 +0.23 −0.22 

σ
t 
= 82.7 ± 18.1 pb → 22% 

LL/BDT/NN @ 1.17 – 1.56 fb-1 JHEP http://arxiv.org/abs/1209.4533

σ
t 
= 67.2 ± 3.7 (stat) ± 3.0 (syst) ± 3.5 (th) = 67.2 +- 6.1 pb  → 9%

|Vtb|=1.020 +- 0.046 (exp) +- 0.017 (th), |Vtb|>0.92 @ 95 C.L

CMS

No sizable gain expected by combination of these results
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Combination method

5

• Identified 6 categories of common uncertainties (A)
• Estimated correlations of uncertainties between ATLAS and CMS

•  based on our current knowledge
• Performed combination using BLUE method
• Vary correlation assumptions & perform stability check

• Largest deviations are added to total uncertainty (B)
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Uncertainties and correlations
Correlation

(default values)

Relative x-section uncertainty
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t-channel @ 8 TeV

ATLAS

NN @ 5.8 fb-1 Conf note: http://cdsweb.cern.ch/record/1478371

σ
t
 = 95 ± 2(stat.) ± 18(syst.) pb= 95 ± 18 pb → 19% 

|Vtb| = 1.04 +0.10 −0.11, |Vtb| >0.80 @ 95 C.L.
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t-channel @ 8 TeV

LL @ 5.0 
fb-1 

Conf note: http://cdsweb.cern.ch/record/1478935

σ
t 
= 80.1 ± 5.7 (stat) ± 11.0 (syst.) ± 4.0 (lumi.) → 16%

|Vtb| = 0.96 +/- 0.08 (exp) +/- 0.02 (th)

CMS

Both measurements show similar uncertainties

Combination of cross-sections result is ongoing (with BLUE)
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W+top channel @ 7 TeV

ATLAS

BDT @ 2.0 fb-1 PLB: http://arxiv.org/abs/1205.5764

σ
Wt

 =  16.8 ± 2.9 (stat) ± 4.9 (syst) pb → sign. 3.3 σ

|Vtb| = 1.03 +0.16 -0.19

BDT/CB @ 4.9 fb-1 PRL:  http://arxiv.org/abs/1209.3489

σ
Wt 

= 16 +5 -4 → sign. 4.0 σ

|Vtb| = 1.01 ± 0.15 ± 0.04

CMS

A combination would bring closer to observation

Reaching 5σ seems difficult

Investigate other combination method (likelihood)
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Conclusion and plans

Single-top combination
 t-channel @ 7 TeV 

• no gain expected with current results

 t-channel @ 8 TeV:
• combination of results ongoing
• methodology well established (BLUE)

 Wt @ 7 TeV
• 5σ seems difficult to reach. Wait for updated results

 Vtb combination 
• combine results from t- and Wt channel at 7 and 8 TeV. 
• longer term task.
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Backup
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BLUE method

 Best Linear Unbiased Estimator: L.Lyons et al. NIM A270 (1988) 110

• Find linear (unbiased) combination of results: x = Σ wixi

    with weights wi that give minimum possible 
variance σx

2

• Account properly of correlations between measurements
• For Gaussian errors: method equivalent to χ2 minimization
Simple example:

• Two measurements: x1±σ1, x2±σ2 with correlation ρ

• The weights that minimize the χ2:

 are:

Cov. matrix

(w1+w2=1)

12
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BLUE method

 Best Linear Unbiased Estimator: L.Lyons et al. NIM A270 (1988) 110

• Find linear (unbiased) combination of results: x = Σ wixi

    with weights wi that give minimum possible 
variance σx

2

• Account properly of correlations between measurements
• For Gaussian errors: method equivalent to χ2 minimization
Simple example:

•  Two measurements: x1±σ1, x2±σ2 with correlation ρ

•  The combined result is:  
•  And the uncertainty on the combined measurement is:

13
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t-channel @ 8 TeV
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