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Precision Era





๏Since 2016 
•Mixed QCD-EW 

corrections (ggH, Drell-
Yan, V+j) 

•Top quark mass effects 
(ggHH, ggVV, ttbar) 

•5-point 2-loop integrals 
•2->3 @ NNLO ( , ,  

, ) 
•…

3γ γjj γγj
jjj
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About me



✤ My Keywords 
➡ Feynman (loooop) integrals 
➡ Family/Topology 
➡ IBP & ODE 
➡ MPL/GPL 
➡ Canonical basis 
➡ FIRE/Kira

✤ New For Me 
➡ Event generator 
➡ Simulation 
➡ Match & Merging 
➡ Analysis 
➡ Rivert-* 
➡ Contur



My first Parton Shower pp → tt̄
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My first Parton Shower pp → tt̄



๏  NLO EW 
•Want to see what 

observables are sensitive 
to lepton mass 

•Need to provide a 
restriction file to model 
`loop_qcd_qed-sm`

pp → e+e−



•Massless lepton •Massive lepton



My first Pythia & Rivet

Rivet [LMODE=EL]
Rivet [LMODE=MU]
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•Try Rivet analysis with MG5 event data 
•Try to compare `Wjets13TeV_10k.hepmc.gz` with predictions by MG5



My first Pythia & Rivet

Rivet [LMODE=EL]
Rivet [LMODE=MU]

1

10 1

10 2

Dilepton invariant mass spectrum

d
σ

/
d

m
!
!

[p
b

/
G

eV
]

70 80 90 100 110
0.5
0.6
0.7
0.8
0.9

1
1.1
1.2
1.3
1.4

m!! [GeV]

R
at

io

•Try Rivet analysis with MG5 event data 
•Try to compare `Wjets13TeV_10k.hepmc.gz` with predictions by MG5

Not Done Yet



Beyond NLO



•  “MG5@NNLO” not 
available  

•No general loop integral 
routine  

•  No one-rule-all IR 
subtraction method 

•  Always done case by 
case



Good luck to us all

⾰命尚未成功



Thank you!


