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Event generations
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Lagrangian (TH) ⇔ Data (EXP)
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simulation tools

predictioninterpretationso easy, so powerful!
= so dangerous…

Let’s learn its proper usage!



/28                              Kentarou Mawatari (Iwate U.)VSOP26 (online) - 2020.12.9

BSM workflow (I) before LHC
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Herwig, Pythia

• take a BSM model (symmetry, particle contents,…), i.e. Lagrangian

• derive the Feynman rules

• draw Feynman diagrams for interesting 2→2 processes 

• compute the amplitude (squared)

• implement it into a generator manually

• generate events

• parton-shower/hadronisation

• detector simulation

• analysis
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BSM workflow (II) before LHC

MadGraph4
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Herwig, Pythia

• take a BSM model (symmetry, particle contents,…), i.e. Lagrangian

• derive the Feynman rules

• make the model file (make subroutines to compute helicity amplitudes) 

• draw Feynman diagrams for interesting any processes

• compute the amplitude (squared)

• generate events

• parton-shower/hadronisation

• detector simulation

• analysis
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large extra dimension model
“ADD model”
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[arXiv:0805.2554]
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[arXiv:0801.1794]
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[arXiv:1306.6464]
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[arXiv:1701.07008]



/28                              Kentarou Mawatari (Iwate U.)VSOP26 (online) - 2020.12.9

BSM workflow after LHC
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Model providers

Shower MC

Detector simulation tools

Analysis tools

Matrix-element generators

• take a BSM model (symmetry, particle contents,…), i.e. Lagrangian

• derive the Feynman rules

• draw Feynman diagrams for interesting any processes

• compute the amplitude (squared)

• generate events

• parton-shower/hadronisation

• detector simulation

• analysis

DM physics tool
DM annihilation
  (relic, indirect detection)
DM-N cross section
  (direct detection)
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BSM workflow after LHC
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FeynRules

Pythia8

Delphes

MadAnalsysi5

MadGraph5_aMC@NLO

MadDM

• take a BSM model (symmetry, particle contents,…), i.e. Lagrangian

• derive the Feynman rules

• draw Feynman diagrams for interesting any processes

• compute the amplitude (squared)

• generate events

• parton-shower/hadronisation

• detector simulation

• analysis
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the SM (but at the tree level)

MadGraph5_aMC@NLO


