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WHAT IS FEYNRULES?

 ”FeynRules is a Mathematica package that allows the calculation of
Feynman rules in momentum space for any QFT physics model” [1]

 ”a Mathematica-based package which addresses the implementation
of particle physics models, which are given in the form of a list of
fields, parameters and a Lagrangian, into high-energy physics tools.
It calculates the underlying Feynman rules and outputs them to a
form appropriate for various programs such as CalcHep, FeynArts,
MadGraph, Sherpa and Whizard” [2]

[1] HTTPS://FEYNRULES.IRMP.UCL.AC.BE
[2] ARXIV:1310.1921 [HEP-PH]

https://feynrules.irmp.ucl.ac.be/
https://arxiv.org/abs/1310.1921


WHAT IS A MODEL FILE?

 A file written in Mathematica syntax where the user specifies
the different contents of the model which includes the gauge
groups, the particles and the lagrangian.

 While some of them could be directly defined on the
Mathematica notebook, it is recommended that most of the
model ends up in a different text file, with .fr extension.
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FIRST STEPS

1

2

3

https://feynrules.irmp.ucl.ac.be

Previously:

1. Download the FeynRules package

2. Download the Manual

3. Find pre-built QFT
Download the SM to follow this session, also found
inside the FeynRules installation

https://feynrules.irmp.ucl.ac.be/


MODEL FILE
MODEL INFROMATION - INDICES – PARAMETERS – PARTICLES – GAUGE GROUPS – LAGRANGIAN -
EXTRAS



MODEL FILE

 We will be learning some of the commands needed to build a
QFT model file as well as its basic syntaxis.

 We will follow the FeynRules manual [2] and the SM.fr [3] model
file for the examples.

[2] ARXIV:1310.1921 [HEP-PH]
[3] HTTPS://FEYNRULES.IRMP.UCL.AC.BE/ATTACHMENT/WIKI/STANDARDMODEL/SM.FR

https://arxiv.org/abs/1310.1921
https://feynrules.irmp.ucl.ac.be/attachment/wiki/StandardModel/SM.fr
https://feynrules.irmp.ucl.ac.be/attachment/wiki/StandardModel/SM.fr


MODEL INFORMATION



INDICES



PARAMETERS



PARAMETERS



PARTICLES



PARTICLES



GAUGE GROUPS



LAGRANGIAN



LAGRANGIAN



EXTRAS

 The model file can describe some other features we are not
able to cover in these talks: superfields, restrictions and
mixing relations.

 One should now be capable to further explore its capabilities
using the manual, we encourage you to do so.

 Develope your own model! Contribute to the database!



RUNNING FEYNRULES
LOADING THE MODEL – CHECKING THE LAGRANGIAN - THE FEYNMAN RULES - OUTPUTS



RUNNING FEYNRULES

 We will be learning how to load a pre-built model, check its
consistency and obtain the Feynmann rules of the lagrangian.

 We will again follow the FeynRules manual [2], use the SM.fr [3]

model file and the SM.nb [4] for Mathematica.

 Copy-paste SM.fr and SM.nb in the same folder.

[2] ARXIV:1310.1921 [HEP-PH]
[3] HTTPS://FEYNRULES.IRMP.UCL.AC.BE/ATTACHMENT/WIKI/STANDARDMODEL/SM.FR
[4] HTTPS://FEYNRULES.IRMP.UCL.AC.BE/ATTACHMENT/WIKI/STANDARDMODEL/SM.NB

https://arxiv.org/abs/1310.1921
https://feynrules.irmp.ucl.ac.be/attachment/wiki/StandardModel/SM.fr
https://feynrules.irmp.ucl.ac.be/attachment/wiki/StandardModel/SM.fr
https://feynrules.irmp.ucl.ac.be/attachment/wiki/StandardModel/SM.nb
https://feynrules.irmp.ucl.ac.be/attachment/wiki/StandardModel/SM.nb


LOADING THE MODEL

 Open SM.nb notebook with
Mathematica

 Steps 1-3 are already
discussed

4. Set the working directory to
the notebook directory

It is best to set the directory to the notebook’s
so that every exported file is easily found

1

2

3

4



LOADING THE MODEL

5. Load the model
Remind that it must be located in the directory
the Mathematica session is set.

5



CHECKING THE LAGRANGIAN

 Just writing the
name given in the
Model file for the
lagrangian will show 
the full expression



CHECKING THE LAGRANGIAN



THE FEYNMAN RULES



OUTPUTS

 The information of a model can 
be exported to different
formats:

 CalcHep / CompHep

 FeynArts / FeynCalc /FormCalc

 UFO

 …

 Use advanced options to save
just the relevant information
for your model



HANDS-ON EXAMPLES
A



HANDS-ON EXAMPLES

 Let’s practice with the following
models from the Database:

1. SM

2. Higgs Effective Lagrangian [5]

3. The SMEFT in the Warsaw
basis[6]

https://feynrules.irmp.ucl.ac.be/wiki/ModelDatabaseMainPage

GOAL. Extracting the vertices:

 (a) ℎℎ → ℎℎ

 (b) 𝑊+𝑊− → 𝑍𝑍

 (c) 𝑒+𝑒− → 𝛾

[5] LSILH for (a) and (b) and no (c).

[6] Use: Flavor = U35, Scheme = alphaScheme. LHiggs for (a), LGauge for (b) and LFermions for (c).

https://feynrules.irmp.ucl.ac.be/wiki/ModelDatabaseMainPage


You are now ready to start using

FeynArts and FeynCalc

29
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