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Top, QCD, Flavor, Precision Modeling
For future collider: New physics effects can appear in extended Higgs/Top sector 
                           Precision measurements in top sector help to find it 

We had 3 sessions, 11 talks in total. 

Top properties: 
  Top mass measurements : 2 talks 
  Top EW couplings in SMEFT : 1 talk 
  Luminosity Measurement : 1 talk 
  New Physics models: 2 talks 
    Top/bottom partners → Top/bottom FCNC 

Flavor discrimination: 
    Fragmentation function: 1 talk 
    Z coupling for each quark flavor : 1 talk 

MC generators:  
  Sherpa 3.0.0 (2 talks), WIZARD (1 talk) 

Thank you for all the contributions in the sessions!



Top mass measurements

Top mass: important parameter  
for the vacuum stability 

Pole mass determined at LHC
<latexit sha1_base64="4cjWYRlQNhfbkBPVWySlStIFp6o="></latexit>

mt = 172.52GeV ± 330MeV

Very difficult to improve the precision (already systematics dominated)

Threshold scan at Lepton colliders  
can determine the mass, 
width, top yukawa, strong coupling.

Talk by Yaquan FANG, Marcel Vos 



ISR effects, Luminosity spectrum
ISR will smear the shape

Advantage of circular collider : leptons with energy loss removed ~ 500MeV beam spread

Estimate in CEPC:  two assumptions: optimistic, conservative 
  
  uncertainty: 330 → 24 (57) MeV CEPC for fixed alpha_s and width

Talk by Yaquan FANG



Top mass measurements in FCC-ee Talk by Marcel Vos 

Ankita Mehta & Matteo Defranchis (preliminary):  
A shape analysis may benefit from a point well above threshold, where the Yukawa coupling still has an effect, 

while alpha_s  doesn’t



Reimagining LC Luminosity measurements
Talk by Graham Wilson

ILD forward design LumiCAL:  
 similar to the LEP designs like OPAL  
for Small-angle Bhabah scattering,  
but problematic due to beamstrahlung and 
beam-induced EM deflections = Bahbha suppression

<latexit sha1_base64="JbwacbswTBHDO1QmRBy6twST9SQ="></latexit>
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e+e� ! ��Use of                      attractive for  
absolute luminosity measurements

Bhabha rejection (e/γ discrimination) important 

PLUG-CAL under consideration  
(Precision Luminosity Ultra-Granular Calo.)
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Top EW couplings in SMEFT Talk by Fernando Cornet-Gomez 

• top-quark Wilson coefficients of the SMEFT

HL-LHC will improve a factor 3

ttll operator significantly improved 

by Lepton Collider

 e+e- collider can significantly improve bounds 
on bottom-quark and on top-quark operators 
(operated above the tt threshold) 



top/bottom partners induce top/bottom FCNCs

Talk by  Adil Jueid

Higgs FCNC in bottom sector not suppressed

Talk by  Albertus Hariwangsa Panuluh Universal Seesaw model

Introducing a colored scalar particle  

coupled with top and DM.

Discuss the top FCNC signature

Third gen. partners introduced



Fragmentation functions af future Lepton Collider Talk by Jun Gao 

Evolution is governed by the DGLAP eq.

uncertainties are greatly  

reduced taking the CEPC 
as an example 

high precision of gluon 
FFs (3-4%) is mostly due 
to the data of jet 
fragmentation from the 
LHC (ALICE) 

<latexit sha1_base64="snRs6MTq5Wq9Ifwj89wtCaFXgzE="></latexit>

u, d, s, c, b, g ! ⇡±,K±, p

FMNLO (fragmentation at NLO in QCD) 



Z coupling for each quark flavor

BRs to heavy quarks well constrained at 
ILC thanks to excellent flavor tagging

Z coupling measurements for each quark 
flavor : sensitive to New Physics

How to constrain Z coupling to light quarks?
<latexit sha1_base64="iqW/JXUYPHhM+ZtYNWBM6vEVAQc="></latexit>

Q2
d : Q2

u = 1 : 4
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Z ! uū
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Z ! dd̄

Disentangling u and d possible using differential cross section of ycut

By Krzysztof Mękała

Photon in FSR can disentangle u and d 



Sherpa 3.0.0 released

https://sherpa-team.gitlab.io/

Talk by Frank Siegert 

Talk by Daniel Reichelt

A Logarithmically Accurate Resummation In C++ 

New Parton Showers - NLL accuracy 

global recoil kinematics for soft splitting 
functions, guarantees NLL and analytic 
tracking of accuracy


in future: spin correlations to complete 
radiation pattern in PS will be implemented



WIZARD
NLO SM automation for lepton-/hadron 

colliders completed 2022 

Talk by Jürgen R. Reuter

Exotic color structure: Recent work allows to generate completely arbitrary SU(N)



Summary

• Top itself plays a key role in flavor physics & Higgs physics! 

• Indirect probe of NP at very high scale via FCNC and anomalous couplings

• Precision measurements is required in future and possible at Lepton 
colliders

• Top property measurements, flavor discrimination, MC generators for 
precision modeling presented.

• Thank you for all the contributions in our session


