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WHY CHANGE?
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WHY CHANGE?

11FeynRules WorkShop 2010
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WHY CHANGE?

MG4 is in fortran 77

Not Object Oriented

predefine memory use 

MG4 is an old code (1994)

New Implementations are hard

12FeynRules WorkShop 2010

Time For a new Start

Harder

12mercredi 30 juin 2010



MG5 and Python

13FeynRules WorkShop 2010

Harder
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Development
Development starts at
MadGraph 2009

Modular Program Structure

Modern Programming Technique
     “Extreme Programming” 

Complete test suite including extensive 
module/function testing 

Stronger
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Status

99 % retro-compatible with v4 input

Complete Majorana treatment

Complete MadGraph StandAlone / 
Madevent Output

Extensively tested against MG4

Shell mode with help and more options  

Beta 0.4.2 currently available
https://launchpad.net/madgraph5

Stronger
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Development 
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BSM: UFO

UFO = Universal FeynRules Output
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BSM: UFO 

UFO = Universal FeynRules Output

New FeynRules output including 
color and lorentz structures.             
[Duhr et al]
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BSM: UFO AND ALOHA

Automatic Helas Amplitude Generation 
for any new model (including effective 
theory)                                 
[P. de Aquino, W. Link, OM]

ALOHA = Automatic Language-independent Output of Helicity Amplitudes

New FeynRules output including 
color and lorentz structures.             
[Duhr et al]

BSM: UFO 

UFO = Universal FeynRules Output
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Multijets
For multijet generation (≳ 4 jets), Feynman diagram 
formalism expensive (factorial growth) 

Helicity amplitude optimization (in MG4/5) reduces 
run time by factor ~ 10 for complex processes 

Recursion relations (such as Berends-Giele) can reduce 
run time by additional orders of magnitude 

MG5 perfect framework for implementation and 
development

Work started with exciting prospects in near future!
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MADGRAPH NLO
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MADGRAPH: NLO
Real: 

MadDipole (TH) MadFKS (TH+PH)        

Virtual: 

cutTools (generate n+2 amplitudes)            
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Conclusion

MG/ME v4 is a mature, well established 
and stable code with many features for 
BSM and QCD physics and numerous 
peripheral tools

MG5 is available with important and 
unprecedented improvements in all 
directions. 

Still many new features to come in the 
near future
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