
17/04/18 Ulla Blumenschein,  DIS  2018, Kobe 1 

Ulla Blumenschein, QMUL London, on behalf of ATLAS 



Z/ 

EWK & QCD corrections: mostly factorisable, 
 up to NNLO QCD + nNLO EWK, partly automated 

hadronic activity:  
NNLO  (-> N3NLO) QCD 

Z/γ* interference <-> M(ll)  
Different coupling to fR, fL 

Weinberg angle: Z,γ mixing 

CS frame: θ* (l–q)  
-> from y(ll) -> dilution 

17/04/18 Ulla Blumenschein,  DIS  2018, Kobe 2 

valence & sea PDF  
sensitivity through  
Z, W+ and W- dσ/dη 
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Eur. Phys. J. C 77 (2017) 367 

Z/W inclusive and  
η differential cross sect. 
 

LHC 7-TeV data 
 

syst. uncertainty ≈ 0.5% 

A. Cooper-Sakar et al, arXiv:1803.00968 

R.S. Thorne et al. arXiv:1708.00047 
ATLAS data prefers 
unsuppressed strange sea. 
 

Meanwhile included in  
Global fitters. 
 

-  Globally consistent but  
     pulls in different direction 
     from νs–>lc DIS 
-    Prefers lower QCD scale 
 

-  Compatible with CMS DY  
     dominates due to precision 

HERA +CMS DY 
+ATLAS DY 

MMHT+ATLAS DY 

Z/γ* 

A (W+-W-) 



PDF sensitivity 
  - offpeak 
  - medium y 
 
sin2θW sensitivity: 
  - slope at peak 
  - large y  
 
 
-> reduce PDF 
    uncertainty by  
    combined fit of 
    sin2θW and PDF   

ATL-PHYS-PUB-2018-004 
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AFB ∞  A4 



q  ATLAS, 8TeV data (2012) 
q  3D cross section:  

q   m(ll), y(ll), cosθ* 
q  Central electrons and muons (η<2.5)  
      & Forward electrons (2.5 < η<3.5)  
q  505 bins Central+Central 
q  150 bins Central+Forward 

q  Precision  
q  Stat: 0.5% at peak 
q  Exp: 0.5% at peak 
q  Lumi: 1.9% 

è  Plan simultaneous constraint on  sin2θW  

       & PDF 
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Good agreement with Powheg+Py8 with CT10,  
m(ll) dependent NNLO QCD + NLO EWK k-factor (FEWZ) 
and pT(ll)  and y(ll) dependent angular coefficient 
corrections at NNLO (DYNNLO) 
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46 < m(ll) < 66 

0.4<cosθ*< 0.7 

-0.4>osθ*>0.7 
0.0<cosθ*<0.4 

0.0>cosθ*>-0.4 

0.7<cosθ*<1.0 

-0.7>cosθ*>-1.0 

Forward-backward 
asymmetry 

Central+Central 

FBA  large 
for small m(ll) 
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Central+Central 

FBA  large 
for small m(ll) 
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66 < m(ll) < 80 



Central+Central 
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80 < m(ll) < 91 

FBA  vanishes  
at peak 
-> sign flip 



Central+Central 
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91 < m(ll) < 102 

FBA  vanishes  
at peak 
-> sign flip 



Central+Central 
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102 < m(ll) < 116 

FBA  large 
for large m(ll) 



Central+Central 
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116 < m(ll) < 150 

FBA  large 
for large m(ll) 
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Central+Central 



Example: 2.8 < y(ll) < 3.6 

In electron channel up  
to y(ee) =3.6: 
Most sensitive to θ W 

 (small dilution) 
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66 < m(ll) < 80 

80 < m(ll) < 91 

102 < m(ll) < 116 

91 < m(ll) < 102 

116 < m(ll) < 150 

Central+Forward 
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Measurements available in hepdata: 
https://www.hepdata.net/record/77492 

Central+Forward 



17/04/18 Ulla Blumenschein,  DIS  2018, Kobe 17 

q  ATLAS, 8TeV data (2012) 
q  W: pT(e), MET>25GeV, mT> 40GeV 
q  Jets: pT> 30GeV, |y|<4.4 
q  Top bkg small due to b-veto 
q  Jet bkg 3-15% for W+0/1/2 jets 
q  Precision:  5-16% for W+0/1/2 jets 

q  JES, JER 
q  Unfolding 

q  Precision, ratio: 0.7-4%  for 0/1/2 jets 
q  Jet background 
q  MET 
q  JER 
 

è  Publish unfolded cross section  
è  Ratios W+/W-  
è  Sensitivity to PDF, in particular u/d 
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lepton |η|  

W+/W- 

Good modeling by generators, asymmetry potentially sensitive to PDF 

Analysis not optimized  
for inclusive W precision 
0.7% unc. on W+/W- ratio   

inclusive 

W+/W- 

W+jets 
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W+jets, pT(W) 

W+/W- 
W+ 

NNLO/NLO fixed order and LO ME+PS consistent with data, some trends   



q  Measurements of the Drell-Yan production of W and Z/gamma*  
    provide a benchmark of our understanding of perturbative QCD  
    and probe the proton structure in a unique way.  
q  Most precise measurement at 7TeV now  included in global 
    fitters.  Globally consistent,  pulls strange sea  in opposite direction 
    to vs->lc data towards unsuppressed strange sea. 
q  New set of high precision measurements  at  8 TeV: 

q  Precise triple differential cross-section measurement as a function  
      of Mll, dilepton rapidity and cosθ∗ -> sensitivity to the PDFs and  

  the Z forward-backward asymmetry, AFB 
q  W+/W- ratios now as well in W+jets, as a function of  

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