
Summary for Session K 
“Modeling & precision theory & 
Electroweak physics”
Conveners: 
Gudrun Heinrich (KIT)

Stefan Höche (FNAL)

Zhao Li (IHEP-CAS) 

Jürgen Reuter (DESY)


Oct. 29, 2021
1



• Subleading Logarithmic QED Initial State Corrections to  
Kay Schönwald


• High precision QED calculations 
Adrian Signer


• Status report on Whizard 3 for the ILC  
Pia Bredt 

• Merging of ISR and EPA structure functions with matrix element 
calculations  
Krzysztof Mekala 

• Electroweak precision observables at future electron-positron colliders 
Lisong Chen

e+e− → γ*/Z*

Talks in Session K
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• At the next generation  collider, the ISR effect is crucial for 
precision theoretical predictions w.r.t. experiment accuracy.


• The large log  would be important.


• This could happen at various processes jet production via Z pole, 
 production, ZH production etc.

e+e−

L = ln (s/m2
e ) ≈ 10

tt̄

Kay Schönwald in collaboration with: J. Ablinger, J. Blu ̈mlein, A. De Freitas

1. Subleading Logarithmic QED Initial State Corrections to 
 e+e− → γ*/Z*
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Kay Schönwald in collaboration with: J. Ablinger, J. Blu ̈mlein, A. De Freitas

1. Subleading Logarithmic QED Initial State Corrections to 
 e+e− → γ*/Z*

from Kay’s talk slides
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• Using the method of massive operator matrix elements, they calculate the 
subleading QED initial state radiative corrections to the process  for 
the first three logarithmic contributions from , ,  to 

, ,  and compare their effects to the leading contribution 
 and one more subleading term . The calculation is performed in 

the limit of large center of mass energies squared .

e+e− → γ*/Z*
O(α3L3) O(α3L2) O(α3L)

O(α5L5) O(α5L4) O(α5L3)
O(α6L6) O(α6L5)

s ≫ m2
e

Kay Schönwald in collaboration with: J. Ablinger, J. Blu ̈mlein, A. De Freitas

1. Subleading Logarithmic QED Initial State Corrections to 
 e+e− → γ*/Z*

from Kay’s talk slides
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• They also applied their calculation on the Forward-Backward Asymmetry . AFB

Kay Schönwald in collaboration with: J. Ablinger, J. Blu ̈mlein, A. De Freitas

1. Subleading Logarithmic QED Initial State Corrections to 
 e+e− → γ*/Z*

from Kay’s talk slides
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Adrian Signer for the McMule Team

2. High-precision QED calculations

from Adrian’s talk slides
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Adrian Signer for the McMule Team

2. High-precision QED calculations

from Adrian’s talk slides
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Adrian Signer for the McMule Team

2. High-precision QED calculations

from Adrian’s talk slides
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Adrian Signer for the McMule Team

2. High-precision QED calculations

from Adrian’s talk slides
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Pia Mareen Bredt

3. Status report on WHIZARD 3 for the ILC

from Pia’s talk slides11



Pia Mareen Bredt

3. Status report on WHIZARD 3 for the ILC

from Pia’s talk slides12



Pia Mareen Bredt

3. Status report on WHIZARD 3 for the ILC

from Pia’s talk slides

• We may expect Whizard be more powerful in the upcoming versions.
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Krzysztof Mękała

4. Merging of the ISR and EPA structure functions with 
matrix element calculations

from Krzysztof’s talk slides

• This was motivated by the detection of DM at the 
future  collider via mono-photon.


• Merging between ISR and ME photon to avoid 
double-counting using Whizard.

e+e−
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Krzysztof Mękała

4. Merging of the ISR and EPA structure functions with 
matrix element calculations

from Krzysztof’s talk slides15



Krzysztof Mękała

4. Merging of the ISR and EPA structure functions with 
matrix element calculations

from Krzysztof’s talk slides16



Krzysztof Mękała

4. Merging of the ISR and EPA structure functions with 
matrix element calculations

from Krzysztof’s talk slides17



   Lisong Chen, in collaboration with Ayres Freitas.

5. Electroweak Precision Observables at future colliders

from Lisong’s talk slides

• The theoretical uncertainties are mostly larger than expected 
experiment errors.
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   Lisong Chen, in collaboration with Ayres Freitas.

5. Electroweak Precision Observables at future colliders

from Lisong’s talk slides

• The sizes of the corrections are smaller than expected.
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   Lisong Chen, in collaboration with Ayres Freitas.

5. Electroweak Precision Observables at future colliders

from Lisong’s talk slides20



• For many observables, e.g. vector boson masses, scattering 
cross sections, decay width, the uncertainties of theoretical 
predictions are still larger than the future ILC experiment 
accuracy. 


• Higher order QED corrections, EW corrections, EW-QCD mixed 
corrections would be inevitable for the future physics analysis. 
These are still very challenging.


• The theoretical predictions to the higher order corrections at the 
future ILC may raise many new difficulties as confronting electron 
mass, soft/collinear photon, renormalization schemes etc. 
Serious investigations are needed. 


• Toolkits, e.g. McMule, Whizard, GRIFFIN, are under development 
to cover many different problems.

Summary of summary

21



Thank you!

22


