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                             BENCHMARKS 

    for EW lineshape, loops + boxes corrections  

    in different codes 
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EW settings 

EW LO 
reference 

EW HO 
„best” 
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Benchmark table: EW 1loop 
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Benchmark table: EW 1loop 

? 

? 
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Benchmark table: best predictions 

? 

? 
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Lineshape: ratio to EW LO 
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SPARES 
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D. Bardin et al., Comp. Phys. Comun. 133 (2001) 229-395 

Zfitter  is a semi-analytical program for calculating  total cross-sections and  pseudo-
observables  (eg. Afb, sin2qW

eff), used by LEP1, and to a lesser degree by LEP2.  
DIZET is a library for calculating form-factors and some other corrections. Provides complete 
EW O(a) weak-loop corrections supplemented with selected higher order terms (eg. vacum 
polarisation, aQED(Q2) ). 
For analyses at LEP1, LEP2  used aways in parallel with MC generators (KoralZ, KoralW)  eg. to 
evaluate systematics of simplified cuts used in analysis integration.  

From Zfitter/Dizet documentation 

Vacuum polarisation 
corrections 

one loop 
amplitude 
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From Zfitter/Dizet documentation 

9 
etc. etc.  

Box 
Fermionic loops in g* propagator 

Interference 

D. Bardin et al., Comp. Phys. Comun. 133 (2001) 229-395 
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EW a(0) scheme  (Dizet) 

 

    

1) Start with tree parameters  at   
their best  measured values :   
     Gm, a(0), MZ 

2)  Calculate  mW  using iterative 
formula including higher-order 
corrections 
  

On-mass-shell relation  
valid  to all orders 

a(0) important to consistently separate QED corrections from genuine EW ones. No need to 
introduce  two a scales.  



 EW form-factors , functions of (s,t)=(mll, cosq) 

Calculated with Dizet 6.21 library  

Spin amplitude: EW Improved Born (IBA) 
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Vacuum polarisation corrections, used low-
energy  experiment input. 
Warning: problem for analytic continuation. EWPrecisionWS, Paris, 24.05.2018 



Here convoluted with line-shape and cosq* distribution of MC events.  

Effective weak mixing angle  

E. Richter-Was, IF JU 

Without box corrections With box corrections 

= ~ 10-4 
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defines ratio of couplings 

12 EWPrecisionWS, Paris, 24.05.2018 
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De-mystifying  EW schemes 

EW a(0) scheme:  EW Gm scheme:  EW a(MZ) scheme:  

Most commonly used scheme 
in MC generators todays. 
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Line-shape in different EW schemes 

Ref.: best predictions with EW O(a) loop+boxes corrections 

„LEP with improved norm.” 
(red) predicts very well  
shape  and normalisation 
 
EW LO Gm (green) requires  
0.6% corrections at Z-pole 
and below , 1.7% above 
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Afb in different EW schemes 

Reference: best predictions with EW O(a) loop+boxes corrections. 

 „LEP with improved norm.” 
(red) predicts remarkably well  
shape and normalisation 
 
EW LO Gm (green) requires 
large corrections, above 50% 
around  Z- pole! 
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EW a(0) scheme 

 

   Tree level inputs 

   and predictions 

Input for DIZET (beyond tree level) 
1) Starts with tree parameters       

at best  measured value :          
Gm, a(0), MZ 

2) Calculate  mW  using iterative 
formula including  

     higher-order corrections 
  

Often used for  configuring 
MC generators at LHC 


