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ATLAS - Tevatron combination
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Introduction 

Aim: provide a new world average value combining the existing public results

 (no change or improvement in the individual results is foreseen) 
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Motivation
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CDF experiment:  
Phys. Rev. Lett.108 (2012) 151803

electron/muon channels 
2.2 fb-1 integrated luminosity 

mW= 80387±12(stat)±15(syst) MeV

D0 experiment:  
Phys. Rev. Lett. 108 (2012) 151804

electron channel 
~5.3 fb-1 integrated luminosity 

mW= 80375±11(stat)±20(syst) MeV
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Tevatron Results  
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ATLAS Results  Eur.Phys.J.C (2018) 78:110

~6M/8M observed in the electron/muon channel 
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Mimic recoil and lepton resolution effects through a smearing approach of the truth level 
distributions to the one published in the measurements  
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Emulation approach 
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Emulation approach 

D0 experiment: 



Emulation approach validation 
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PDF uncertainties and correlations

PDF variations are applied as event weights on the generator level, calculated internally 
in Powheg as the ratio of the event cross sections predicted by CT10 and alternative 
PDF sets: 

- CT10 nnlo, CTEQ6.6, CTEQ6.1, MSTW2008 used in publications 

- CT10, CT14, MMHT2014, NNPDF31, CT18: other PDF sets       


Different energies 2, 7 TeV (pp-bar for 2 TeV) 

Where i runs for the uncertainty sets  

Correlation of PDF uncertainties between different

categories alpha and beta
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PDF uncertainties

Reminder

Corresponds to a reduction factor of 
2.15 wrt to MSTW2008 90%CL 

• uses constraints from pTZ data : consider only PDF-induced variations 
on the pTW/pTZ ratio 
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Event Selections
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Emulated
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 Few % stat uncertainties to be evaluated on the correlations 
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CT10 1. 2. 3. 4.

1. W+ 2 TeV 1 0.99 0.26 0.51

2. W- 2 TeV 0.99 1 0.31 0.52

3. W+ 7 TeV 0.26 0.31 1 -0.23

4. W- 7 TeV 0.51 0.52 -0.23 1

CTEQ6.6 1. 2. 3. 4.

1. W+ 2 TeV 1 1 0.37 0.45

2. W- 2 TeV 1 1 0.36 0.46

3. W+ 7 TeV 0.37 0.36 1 -0.42

4. W- 7 TeV 0.45 0.46 -0.42 1



Conclusions

- Machinery in place for the combination and evaluation of PDF uncertainties 


- Smearing procedure in place to estimate PDF uncertainties (important effect for mT, 
factor of 10 difference between Born-level and emulated reco-level) 


- Different W+/- correlations between different PDF sets observed 


- Published results reproduced with the emulation procedure


- Reupdate results with the improved parameterisation for D0 
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Strategy (under discussion)  

- Use recent PDF sets for the final result 


- Use only PDFs which provide explicit 68% set (MMHT, NNPDF, CT18 (soon?)) 


- Define an envelope uncertainty for the final quoted result 
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mW-sin2thetaW correlation 
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mW vs sin2thetaW

http://project-gfitter.web.cern.ch/project-gfitter/Figures/Standard_Model/
2018_03_20_Scan2D_MWvsSinEffLep_logo_large.gif 

So far no correlation between direct measurements of mW and sin2thetaW 


In the future, when the LHC will dominate the measurements, such correlations need to be 
taken into account 23



Inputs for mW: 


7 TeV results 28 categories combined published


7 TeV results 28 categories combined emulated (smearing procedure applied)


13 TeV results used for the PUB note: ATL-PHYS-PUB-2018-026 


PDF sets: CT10nnlo, CT14, MMHT and LHeC 


Inputs for sin2thetaW: 


- 8 TeV (Ai conf note): CT10nnlo, CT14 and MMHT 


- 13 TeV (CC-CF-FF HL-LHC prospects note ATL-PHYS-PUB-2018-037): CT14 and 

LHeC

Inputs
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Only PDF uncertainties  
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Only PDF uncertainties  



EW fit study with GFitter   
(Preliminary)

mW input Sin2theta 
input 

Correlation 
mW/sin2theta  

PDF

Delta mH  
(no corr)  

GeV

Delta mH  
(with corr) 

GeV
Corr effect 

CT10nnlo W 80370+/-7 (stat) 
+/- 9 (PDF)

0.23140 +/- 
0.00021 (stat) 
+/- 0.00024 

(PDF) 

-5 % 18.89 19.01 0.6 %

CT10nnlo W+
80352.7+/-9 

(stat) +/- 14.6 
(PDF)

0.23140 +/- 
0.00021 (stat) 
+/- 0.00024 

(PDF) 

-63 % 25.24 26.8 6 %

CT10nnlo W-
80383.6+/-10 
(stat) +/- 13.6 

(PDF)

0.23140 +/- 
0.00021 (stat) 
+/- 0.00024 

(PDF) 

+60% 20.3 16.4 -19 %

LHeC W 80370+/-0 (stat) 
+/- 2 (PDF) 

0.23140 +/- 
0.000 (stat) +/- 
0.00008 (PDF) 

-46 % 10.8 11.1 3 %
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Only PDF uncertainties correlation  



Preliminary Conclusions

Opposite sign observed for W+ and W- for 7/8 TeV 


Implemented in GFitter with the assumption of PDF uncertainties only 


Effect of PDF correlation between mW/sin2thetaW is small on mH uncertainty  


Checks effects on other observables like S,T,U
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