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How do we get from one end to the other?
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Solution 1: Write your own MC!

Model Pen&Pencil Publication

Monte Carlo Events PGS

Exp. SW Detec. Sim. Data
✓ Full control over the implementation 

(conventions, etc.)

๏Not portable.
๏ Each new MC must be validated to 

be used inside the experimental 
framework.
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Solution 1I: Use an already existing MC 

Model Pen&Pencil Publication

Monte Carlo Events PGS

Exp. SW Detec. Sim. Data

MadGraph
Sherpa
Herwig
Phytia

...

✓No new validation of the MC!

๏Not portable.

๏Conventions and programming 
language imposed by the MC.
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Solution III: Use FeynRules 

Pen&Pencil Publication

Monte Carlo Events PGS

Exp. SW Detec. Sim. Data

MadGraph
Sherpa
Herwig
Phytia

...

Model

Fe
yn

R
ul

es

✓No new validation of the MC!

✓ Portable!

✓ Lagrangian directly entered into 
Mathematica!



Lagrangian

FeynArts

Translation Interfaces

TeX Feynman Rules

Model-file
Particles, parameters, ...

FeynRules

FeynRules

...MadGraph CalcHep Sherpa



A simple example

• Two step implementation:

- Step 1: Define your new particles and parameters.
- Step II:  Write your lagrangian.

LX =
1
2
∂µX∂µX +

1
2
m2

XX2 + λXX2Φ†Φ

L = LS M + L X



A simple example
• Step I: Define your particles and parameters: 
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A simple example
• Step II:  Write your Lagrangian: 

LX =
1
2
∂µX∂µX

+
1
2
m2

XX2

+λXX2Φ†Φ



A simple example
• Step III: Do Phenomenology! 
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Validation
• SM (N.D. Christensen, CD)

✓ FeynArts
✓ CalcHep/CompHep (31 2-to-2 processes)
✓ MadGraph/MadEvent (31 2-to-2 processes)



Validation

✓ CalcHep/CompHep (205 2-to-2 processes)
✓ MadGraph/MadEvent (on-going)

• 3-Site Model (N.D. Christensen)



Validation
✓ FeynArts
✓ MadGraph/MadEvent (320 1-to-2 processes 

                                        456 2-to-2 processes)

• Generic MSSM (105 free parameters, B. Fuks)



• FeynRules is a new Mathematica package which derives Feynman 
rules from a Lagrangian.

• The package contains a set of translation interfaces allowing an 
automatic implementation of BSM models into various Feynman 
diagram generators:

Conclusion

- CalcHep/CompHep
- FeynArts/FormCalc
- MadGraph/MadEvent
- Sherpa
- ...

• The package can be downloaded from:
http://feynrules.phys.ucl.ac.be

http://feynrules.phys.ucl.ac.be
http://feynrules.phys.ucl.ac.be




Validation
• More models are being implemented and validated!

- Non linear sigma model (C. Degrande)

- Large extra dimensions (CD)

- Minimal UED  (P.  Aquino & T. Figy)

- Little Higgs model with T-parity (T. Figy)

- Quantum gravity (C. Reuschle)


