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 m(W)  = 80.385 ± 0.015 GeV                                  0.019 % 
 m(Z) =  91.1876 ± 0.0021 GeV                               0.0023 % 
 
 m(top) =  172.44 ± 0.49 GeV                                 0.28 % 
 m(b)    =  4.18 ± 0.04 GeV                                    0.96 % 
 
 m(e) =    0.5109989461 ± 0.0000000031 MeV        0.00000061 % 
 m(µ) =    105.6583745 ± 0.0000024 MeV               0.0000023 % 
 m(tau =  1776.86 ± 0.12 MeV                               0.0067 % 
 
 m(pi+-) =  139.57061 ± 0.00024 MeV                     0.00017  % 
 m(pi0) =   134.9770 ± 0.0005 MeV                         0.00027 % 
 m(K+-) =  493.677 ± 0.016 MeV                             0.0032 % 
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Phys. Rev. Lett. 114, 191803 (2015) 

Precision: 0.2%  
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Example: ATLAS: lepton+jets channel, 8TeV data  
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Example: ATLAS: lepton+jets channel, 8TeV data 

1)  Preselection 
2)  Full reconstruction of the  

event  
3)  BDT to separate well-

reconstructed events from  
wrongly matched events 
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1)  Preselection 
2)  Full reconstruction of the  

event  
3)  BDT to separate well-

reconstructed events from  
wrongly matched events 

4)  Combined template fit of the  
top mass, the jet energy 
scale and the b-jet energy 
scale, using the 
reconstructed top mass, the 
reconstructed W mass and 
the b-jet/light jet transverse 
momentum ratio  

Example: ATLAS: lepton+jets channel, 8TeV data 
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Run1 LHC 
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New Physics ? 
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New Physics ? 
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New Physics ? 
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q  Indirect predictions of mW via EWK fit  
q      -> mW probes  consistency of SM  
q  Strongest constraints from mW:  Exp. precision (15 MeV or 0.02%)     
q      <-> precision of indirect prediction (8 MeV) 
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Dominating uncertainty from theory: pT(W) modeling, PDF   
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precisely measured pT(Z)    -> prediction   ->   pT(W) 



Ulla Blumenschein,  October 26th 2017      26 



Ulla Blumenschein,  October 26th 2017      26 



Ulla Blumenschein,  October 26th 2017      26 



Ulla Blumenschein,  October 26th 2017      28 



Z/ 
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valence & sea PDF  
sensitivity through  
dσ/dη 

Z boson: 
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Z Boson: 
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γ 

γ/Z 

Z 
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Z/γ boosted -> work in specific lepton  
  rest frame (Collin Sopers frame) 
 

Polar angle θ* (lepton – quark)  
->  from Z/γ direction -> dilution 

Valence  
quarks 

Sea  
quarks 

quark direction ?? 
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original diluted 

arXiv:1806.00863 
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arXiv:1806.00863 



 
PDFs 
Sensitivity 
off-peak 
  
sin2θW  
Sensitivity at 
the peak and 
at large η 

Central rapidity   ->    forward rapidity 

CMS PAS SMP-16-007  
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arXiv:1806.00863 



Template-fit (Powheg+Pythia8 templates) -> PDF & sin2θW 
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arXiv:1806.00863 
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Uncertainties comparable with Tevatron experiments 
Statistical uncertainties dominating component 

arXiv:1806.00863 
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arXiv:1806.00863 



LHC: proton synchrotron 
        Circumference: 27km 
        Center-of-mass  energy: 13 TeV 
        40 MHz collisions (1 kHz recorded) 
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