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• Defined five benchmark points i.e.  EW schemes which differ by input 
parameters and/or formalisms for calculating corrections.  

• Compared are three different  codes:  
– Powheg_ew,  
– MCSANC,  
– Dizet FF + wtEW (TauSpinner) 

• Plans to have also QCD NLO for the final tables.  
 

Genuine weak and lineshape corrections 
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EW schemes: input parameters  

4 

SM fundamental relation used to calculate EW LO parameters  for  different  schemes  
(on-shell mass).      
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Completed since last meeting! 



EW schemes: input parameters  
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SM fundamental relation used to calculate EW LO parameters  for  different  schemes  
(pole mass).      
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Completed since last meeting! 



EW schemes: input parameters  

6 

To complete, we defined also masses for fermions 
which are used in all codes.      
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Pseudo-observables at Z-pole 

7 

Table to go into Section 2, started working on it. 
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„Best predictions” in each EW scheme, i.e. EW NLO+HO 

Dizet v6.45 

New since last meeting! 



Observables (distributions):  Tables and plots  
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What used so far: 

We stay with this format for a now, no decision made to change !  
However, as everybody will provide also results in form of histograms, they can be  
Produced in desired bins later.  

Example Example 



Tables and plots 
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What used so far:   range 60-200 GeV  with 1 GeV binning. 
Histograms: total cross-sections,   forward - backward cross-sections, 
and for convenience also AFB  

Example 



• Completed setup for bechmark configurations 

• Updated several tables to  Dizet v6.45 + 
benchmark points specifications. Will continue 
on it during next weeks.  

• Started receiving  updates from MCSANC: 
synchronizing with benchmarks specifications.  

• We should try to 

– Conclude discussion on the Z-boson propagator 

– Add at least 2 more points to validate scan in sin2
eff 

Status of the draft:  Section 2  &  Appendix: A-G 

E. Richter-Was, IF JU CERN, LHC EW precision, 18.10.2019 10 



• Discussed since fall last year, problem in nutshell 
– LEP1 legacy (Dizet+Zfitter,  experiments):  

• use running width in the Born propagator 

• form-factors calculated  with pole-mass/fixed width  (internally 
converted), applied to Born with on-shell mass/running width 

• see references: hep-ex/0509008, hep-ph/9908433 

– LEP2, LHC standard  
• use complex-mass scheme,  pole masses, fixed width propagator 

– Zfitter+Dizet v6.42, v6.45, FCCee standard 
• stayed with LEP1 convention 

 

Is that a concern for sin2qeff measurement at LHC ?  
 

Z-boson propagator 
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Z-boson propagator 
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Topic discused in Fulvio’s talks at EW meetings on  13.03, 7.05 and 1.07 

How to model „resonance” 
Is the Breit-Wigner form good enough? 

But the propagator in ME 
is of the form 
 



Z-boson propagator 
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Topic discused in Fuvio talks at EW meetings on  13.03, 7.05 and 1.07 



Z-boson propagator 
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Mathematically formulas for c(s) are equivalent,  ones MZ, GZ, NZ are 
properly implemented. 
At the Z-pole both formulas should lead to same calculated cross-section. 



Z-boson propagator 
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Topic discused in Fulvio’s talks at EW meetings on  13.03, 7.05 and 1.07 

At Z-pole, predictions for s and AFB are not the same,  difference of  0.15% for ratio of 
cross-sections   and  5 10-4 for DAFB.  Looks like residuum scaling factor  1/(1+ig) is missing, 
was it intentional? 
Some  differences for cross-sections between  both formulas for c(s), for observables 
outside the Z-pole  were indeed discussed  already at LEP1 times, considered not relevant 
for the precision of the measurements there.  The „running width” model was observed 
as agreeing better with measured  Z  lineshape.    
The effect was much smaller than what shown on plots above. 



For now we took pragmatic approach: use defaults of each 
code: 

– Powheg_ew and MCSANC: pole-mass and fixed width 
propagator 

– wtEW : calculated with on-shell masses and running width 
propagator, as it is standard used by Zfitter+Dizet 
 

We should keep it in mind, that  ones we reach precision of 
the comparisons which might be sensitive to the effect of 
c(s) implementation.  
It should be discussed as component of theoretical 
uncertainties of the predictions. 

Z-boson propagator 
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Can be done with codes predicting this pseudo-observable explicitly 
• It is  available with  (Dizet FF +wtEW)    
• Main motivation for Powheg_ew to devellop new EW schemes was to 

have it available as well. 
• We should complete this comparison benchmark.  Needs at least two 

additional sin2qeff points, eg. sin2qeff = 0.231499 +- 0.00050 and then 
predicted slope of the AFB. 

sin2qeff  scan for AFB and/or A4 
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Example for A4  with  wtEW 



sin2qeff  scan for AFB and/or A4 
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Example for A4  with  wtEW 



Draft of YR: Section 3 & Appendixes F,G,H,I 
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QED emission 
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• Problem with consistency of Afb because not calculated in the EW 
schemes. 

• Proposal to normalise to „best predictions” of the EW scheme used.      
It will make Section 3 consistent with Section 2. 

• We could also show only DA  and ratio of cross-sections with different 
EW schemes, not the central values.   

 EW LO Gm 

 EW LO Gm 

EW NLO+HO  a(0) v1 



QED emission 
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Snapshot  of existing comparison results. 

S. Bondarenko & L. Kalinovskaya 



• Nothing there yet. 

• Got collection of plots from KKMC_hh which could 
go to Appendix  H. 

• Nice results exist on ISR/FSR/IFI from Powheg_ew 
and  MCSANC in presentions of previous meetings. 

• I would like to start putting it into draft, so all is 
collected in one place.  Please send me 
text/tables/plots as .tex and .eps files.                   
Even if there are not final ones,  will help 
converging. 

Status of the draft:  Section 3  &  Appendix: H, I 
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