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Outlines

• MadGraph5_aMC@NLO

• Simulation chain for new physics

- e.g. Mono-photon + missing energy

- 3-min MG5_aMC tutorial

• Summary and outlooks
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MadGraph5_aMC@NLO in a nutshell

• is written in python.

• is widely used both by theorists (like me) 
and experimentalists (e.g ATLAS and CMS). 

• performs automatic computations of tree-
level and NLO differential cross sections.

• matches LO and NLO calculations to 
parton shower (PS) via the MC@NLO 
method.

• can compute any SM processes (up to 
2→4 for hh and 2→5 for ee, tree-level 
born) at NLO QCD+PS fully automatically.

MG5_aMC: https://launchpad.net/mg5amcnlo
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e.g. jets with heavy quarks (hh)

MG5_aMC [1405.0301]

integration error scale uncertainty PDF uncertainty
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e.g. jets with heavy quarks (ee)
MG5_aMC [1405.0301]
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e.g. top quarks with bosons (hh)
MG5_aMC [1405.0301]
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e.g. top quarks with bosons (ee)
MG5_aMC [1405.0301]

7



Kentarou Mawatari (Vrije U. Brussel)                                                          　                                  Dec 1, 3rd JCL @LPSC Grenoble                   

Simulation chain for new physics

FeynRules

MadGraph5_aMC@NLO
(Herwig, Pythia)

Delphes

MadAnalysis5

UFO (Universal FeynRules Output) model file

StdHep event file

LHCO event file
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e.g. New physics in mono-photon signals
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Gravitino mass limits from mono-photon
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FeynRules in a nutshell

- a Mathematica package that allows to derive Feynman rules from a Lagrangian.

- allows to export the Feynman rules to various matrix element generators, 
e.g. CalcHEP, FeynArts, MadGraph, Sherpa, Whizard, ...

Alloul, Christensen, Degrande, Duhr, Fuks [arXiv:1310.1921] 
FeynRules: http://feynrules.irmp.ucl.ac.be/
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3-min MadGraph5_aMC@NLO tutorial
./bin/mg5_aMC
>import model mssm-goldstino
>generate e- e+ > gld gld a
>output JCL3demo
>launch

☜ Start the MG5_aMC shell
☜ Import the model
☜ Generate the process
☜  Write the code (including html)
☜ Generate the LO/NLO events 

/Users/mawatari/work/tools/madgraph5/JCL3demo/index.html
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3-min MadGraph5_aMC@NLO tutorial

param_card.dat run_card.dat
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Mono-photon signals from light gravitino production

KM, Oexl [1402.3223]
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Summary and outlook

• MadGraph5_aMC@NLO is one of the event generators 
not only for SM but also for BSM at the tree-level as well as 
at the NLO QCD.

• Most of the efforts for the last few years have been devoted 
to LHC, especially for NLO QCD automation. However, the 
framework is flexible enough to be adapted to e+e- physics.  

• Automation of EW corrections is in progress, which is very 
important for e+e- physics. 

• Automation of NLO corrections for BSM is also on-going.
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Automation for EW corrections in progress

slide from Davide Pagani
@ ERC miniworkshop

Frixione, Hirschi, Pagani, Shao, Zaro 
[1407.0823]
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Higgs characterisation in ttH

./bin/mg5_aMC
>import model HC_NLO_X0
>generate p p > x0 t t~ [QCD]
>output
>launch

Demartin, Maltoni, KM, Page, Zaro [1407.5089]

CP-even (SM)
CP-odd

CP-mixed

17



Kentarou Mawatari (Vrije U. Brussel)                                                          　                                  Dec 1, 3rd JCL @LPSC Grenoble                   

back-up
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Effective Lagrangian -- spin0

param_card.dat

HC1: [1306.6464]
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Higgs characterisation in VBF and VH

Some observables are sensitive to the structure (CP-even/odd and/or 
higher dimension (HD)) of the HVV interaction.

HC2: Maltoni, KM, Zaro [1311.1829]
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• Di-jet correlations are still sensitive probes of 
the CP mixing of the Higgs boson even after PS.

HC3: Demartin, Maltoni, KM, Page, Zaro [1407.5089]

Higgs characterisation in GF
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