
 BSM in MadGraph5
Olivier Mattelaer

UCL

MG5: J. Alwall, M. Herquet, F. Maltoni, T. Stelzer
UFO: C. Degrande, C.Duhr, B. Fuks, 
          D. Grellscheid,T.Reiter 
ALOHA: P. Aquino,W. Link, F.Maltoni, T.Stelzer

jeudi 22 mars 2012



Mattlelaer Olivier MC4BSM: BSM in MadGraph 5

Plan

Introduction / MadGraph5

UFO

ALOHA

Color

Model

2

jeudi 22 mars 2012



Mattlelaer Olivier MC4BSM: BSM in MadGraph 5

Why simulating BSM?

3

jeudi 22 mars 2012



Mattlelaer Olivier MC4BSM: BSM in MadGraph 5

Why simulating BSM?

Dedicated research

3

jeudi 22 mars 2012



Mattlelaer Olivier MC4BSM: BSM in MadGraph 5

Why simulating BSM?

Dedicated research

If we observe something unexpected

3

jeudi 22 mars 2012



Mattlelaer Olivier MC4BSM: BSM in MadGraph 5

Why simulating BSM?

Dedicated research

If we observe something unexpected

If we don’t observe anything 

3

jeudi 22 mars 2012



Mattlelaer Olivier MC4BSM: BSM in MadGraph 5

Why simulating BSM?

Dedicated research

If we observe something unexpected

If we don’t observe anything 

We want a model independent way to 
constraint the possible new physics

3

jeudi 22 mars 2012



Mattlelaer Olivier MC4BSM: BSM in MadGraph 5

Why simulating BSM?

Dedicated research

If we observe something unexpected

If we don’t observe anything 

We want a model independent way to 
constraint the possible new physics

Dimension 6 Operator formalism
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e+ e- > a> e+ e- QED=2 page 1/1

Diagrams made by MadGraph5

e+

1

e-

2

e+

3

e-

4

a

 diagram 1 QED=2

Number for a given helicity

Evaluate Interaction by 
interaction

13

jeudi 22 mars 2012



Mattlelaer Olivier MC4BSM: BSM in MadGraph 5

HELAS
Speed:

The complexity grows linearly with the 
number of diagram

recycling between diagram (so reduces the 
factorial growth)

14

   KIAS MadGrace school, Oct 24-29 2011                                                                                MadGraph 5 Olivier Mattelaer

Basics: Helicity amplitudes

• Allows for fast calculation of any tree-level matrix 
element through efficient reuse of previously 
calculated wavefunctions across diagrams

mardi 25 octobre 2011
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Limitations

Spins of the particles

One routine by Lorentz structure

MSSM [cho, al] hep-ph/0601063 (2006)

HEFT [Frederix] (2007)

Spin 2 [Hagiwara, al] 0805.2554 (2008)

Spin 3/2 [Mawatari, al] 1101.1289 (2011)

This requires an automation!!
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ALOHA

Automatic Creation 
of HELAS routine 
for ANY BSM theory

Output

Fortran

C++

Python

16

[O.M, al  ]

The Helas routine for BSM without the pain to write it.
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Type of Interactions
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FAQ about the Model

You can still use v4 model (but not C++ 
output possible) -- import model_v4 --

This model is too large? MG5 can simplify it.

set masses/couplings to zero

You can check that your model is valid by

checking the gauge invariance

checking the lorentz invariance

checking consistency of ALOHA output 
-- check PROCESS --

The usermod (v4) is still working. A new one 
for the UFO model is on its way.

24
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Any BSM should be 
possible in a fully 

automatic and 
efficient way!

If you need anything else, please let us know
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Conclusion

26

https://launchpad.net/madgraph5 

MadGraph 5 is ready for production
both for SM and for BSM
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