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INSTALL MADGRAPH 5

• https://launchpad.net/mg5amcnlo

• untar it (tar -zxvf MG5_aMC_v2.6.X.X.tar.gz)

• launch it ( $ ./bin/mg5_aMC)

• learn it from tutorial !

• Preinstall requirements (you should receive an email before):

• gcc and gfortran (version >= 4.6 and not 8.X)

• python (version >= 2.6 and < 3.0)

• Unix system (Linux or Mac OS). For windows user, try a virtual machine

https://launchpad.net/mg5amcnlo
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INSTALL MADGRAPH 5
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FIND HELP ?

• Ask us (tutors and/or authors) or your experienced friends

• Use the command “help” or “help XXX”

• From Launchpad:

“help” will guide you what to do next.

First check: https://answers.launchpad.net/mg5amcnlo/+faqs

Submit Q: https://answers.launchpad.net/mg5amcnlo

https://answers.launchpad.net/mg5amcnlo/+faqs
https://answers.launchpad.net/mg5amcnlo
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INPUTS

• Read the cards and understand what they are

• My first example:

./bin/mg5_aMC 
> generate p p > t t~ 
> output MyExample 
> exit 
cd MyExample/Cards

param_card.dat: model parameters
run_card.dat: run parameters and kinematical cuts

Detail explainations: https://answers.launchpad.net/mg5amcnlo/+faq/2014

https://answers.launchpad.net/mg5amcnlo/+faq/2014
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EXERCISE: INPUTS

• Please change the following inputs
top quark mass
top quark width
W boson mass
beam energy
number of events
min pt cut of the charged leptons 
number of quark flavors in a jet



FeynRules/MadGraph School USTC Hefei 20187

EXERCISES: GENERATION SYNTAX

• What’s the meaning of the coupling order QED/QCD

• What’s the difference between
> generate p p > t t~

> generate p p > t t~ QED=2

> generate p p > t t~ QED=0

> generate p p > t t~ QCD=0

> generate p p > t t~ QCD<=2

> generate p p > t t~ QCD^2==2

• Hint: Use ‘display diagrams’ to see the generated Feynman diagrams

• Compute the cross-section for each of them !
• Generate a Higgs from vector-boson fusion process

> generate p p > z a > t t~ > generate p p > t t~ $$ z QED=2



FeynRules/MadGraph School USTC Hefei 20188

EXERCISES: PLOT DISTRIBUTIONS

• Generate the invariant mass distribution for
> generate p p > e+ e-

> generate p p > z, z > e+ e-

> generate p p > e+ e- $ z

> generate p p > e+ e- / z

• Hint: If you have installed MadAnalysis5 via ‘install MadAnalysis5’, you can find a few 
predefined plots in MA5_report_analysis1.

• Edit the madanalysis5_parton_card.dat to refine the bins.

• Understand the meaning from the invariant mass distribution
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EXERCISE SOLUTION: INPUTS

top quark mass

top quark width

W boson mass
Not allowed to change independently !
Change MZ, aEWM1, Gf.
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EXERCISE SOLUTION: INPUTS

number of events

beam energy
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EXERCISE SOLUTION: INPUTS

min pt cut of the charged leptons 
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EXERCISE SOLUTION: INPUTS

number of quark flavors in a jet
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EXERCISE SOLUTION: GENERATION

• What’s the meaning of the coupling order QED/QCD

By default, MG5 will guess the lowest order in QED
> generate p p > t t~ = > generate p p > t t~ QED=0
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EXERCISE SOLUTION: GENERATION
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EXERCISE SOLUTION: GENERATION

• What’s the meaning of the coupling order QED/QCD

‘QED<=2’ is the same as ‘QED=2’
> generate p p > t t~ QCD^2==2

• Returns the interference between the QCD and QED diagrams

( )+

*

X

Zero in this case due to the colour !
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EXERCISE SOLUTION: GENERATION
• Generate a Higgs from vector-boson fusion process

> generate p p > h j j $$ w+ w- z a

• ‘$$’ excludes diagrams with the particles in s-channel
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EXERCISES: PLOT DISTRIBUTIONS

• Generate the invariant mass distribution for

Refine the bins in madanalysis5_parton_card.dat 

Invariant mass of the lepton pair
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EXERCISES: PLOT DISTRIBUTIONS
> generate p p > e+ e- > generate p p > z, z > e+ e-

> generate p p > e+ e- $ z > generate p p > e+ e- / z

Z pole

Full distribution Z pole only

Exclude Z diagramsMake Z off shell
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EXERCISES: PLOT DISTRIBUTIONS
> generate p p > e+ e- > generate p p > z, z > e+ e-

> generate p p > e+ e- $ z > generate p p > e+ e- / z

Z pole

Full distribution Z pole only

Exclude Z diagramsMake Z off shell

Z/photon inter.



FeynRules/MadGraph School USTC Hefei 201816

EXERCISES: PLOT DISTRIBUTIONS

+

On-shell cut in run_card.dat
|M(e+e�)�MZ | < bwcuto↵ ⇥ �Z

• Full (physical) distribution is very close the sum of the two.

• The ‘$’ forbids the Z to be on shell but the photon invariant 
mass can be at MZ (i.e. on-shell subtraction).

• The ‘/’ is to be avoid if possible since this may lead to 
(unphysical) gauge dependent.

'
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EXERCISES: PLOT DISTRIBUTIONS
• Next slides are generated with bwcutoff=5, which is TOO 

SMALL from the physical viewpoint in practice.
Red curve p p > e+ e- / z
Blue curve p p > e+ e- $ z
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EXERCISES: PLOT DISTRIBUTIONS
• Next slides are generated with bwcutoff=5, which is TOO 

SMALL from the physical viewpoint in practice.
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The on-shell region of Z is vetoed

Photon contribution is still there.
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bwcutoff=15 will cover this region
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EXERCISES: PLOT DISTRIBUTIONS
• Next slides are generated with bwcutoff=5, which is TOO 

SMALL from the physical viewpoint in practice.
Red curve p p > e+ e- / z
Blue curve p p > e+ e- $ z

The on-shell region of Z is vetoed

Photon contribution is still there.

Area sensitive to Z peak

bwcutoff=15 will cover this region

The very off-shell Z region, the 
difference between the two 
curves is due to the interference 
between Z and photon diagrams


