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Time for a New Start

HARDER : 

intuitive interface

BETTER:

For Any Model

FASTER:

For diagram generation

For generating events

STRONGER:

extreme programming

6
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UFO

joint format for 

MadGraph5

Golem

Herwig++

includes color

includes lorentz

Model in Python

Object oriented

8

UFO = Universal Feynrules Output

[Duhr et al]
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[P. De Aquino, W. Link, O.M ]
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ALOHA

11

ALOHA is 100% in Python

validate for SM / MSSM / HEFT / TOPBSM

Output in F77 / C / Python

Only Fermion / Scalar / Vector 

Spin 2 in progress (3/2 planned)

The Helas routine for BSM without the pain to 
write it.

Module install in MadGraph5 (not restricted 
to MG5)

[P. De Aquino, W. Link, O.M ]
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Color structures YES
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Automatic Helas YES

Majorana treatment YES

four fermion v5.0.0 ?
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SPEED
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1. SM + MSSM + HEFT

2. MG/ME 4 models + FR/UFO models

3.2 Speed benchmarks - process generation

Johan

In this section, we will compare the time needed for generation of complete MadEvent

directory output between MadGraph 4 and MadGraph 5. Note that this is the time for

generation of the matrix element output code and additional files needed for phase space

integration and event generation, not the time for evaluating the matrix element values

using the generated code. A time comparison for matrix element evaluation will be given

below.

Table 1 shows the time needed for a number of example processes, including multipro-

cesses, high-multiplicity final state processes, and decay chain processes. As can be seen

from the table, the main gains in speed comes in complicated processes: processes with

large number of subprocesses due to large multiplicities of multiparticle labels (such as

pp → jjje+e−), processes with many external particles (such as gg → 5g or e+e− → 6e),

and in decay chain processes, where the speedup can be many orders of magnitude with

respect to previous versions of MadGraph.

Process MadGraph 4 MadGraph 5 Subprocesses Diagrams

pp → jjj 29.0 s 54.4 s 34 307

pp → jjl+l− 341 s 258 s 108 1216

pp → jjje+e− 1151 s 654 s 141 9012

uū → e+e−e+e−e+e− 772 s 175 s 1 3474

gg → ggggg 2788 s 1049 s 1 7245

pp → jj(W+
→ l+νl) 146 s 70 s 82 304

pp → tt̄+full decays 5640 s 22 s 27 45

pp → q̃/g̃ q̃/g̃ 222 s 286 s 313 475

7 particle decay chain 383 s 5.2 s 1 6

gg → (g̃ → uūχ̃0
1)(g̃ → uūχ̃0

1) 70 s 5.5 s 1 48

pp → (g̃ → jjχ̃0
1)(g̃ → jjχ̃0

1) " 1 year 551 s 144 11008

Table 1: Time for generation of complete MadEvent directories (with the exception of gg → 5g,
for which standalone directory was generated) for the tabulated processes, for MadGraph 4 and
MadGraph 5. All processes have p = j = g/u/ū/c/c̄/d/d̄/s/s̄, l± = e±/µ±/τ±, νl = νe/νµ/ντ and

ν̄l = ν̄e/ν̄µ/ν̄τ . q̃/g̃ in the table corresponds to d̃(∗)
l/r/ũ(∗)

l/r/s̃(∗)
l/r/c̃(∗)

l/r/g̃. For tt̄+full decays (meaning

pp → (t → b q/l+ q̄/νl)(t̄ → b̄ q/l− q̄/ν̄l)), the MadGraph 4 process generation was split up in 12
different process definitions to reduce the number of failed process attempts. The “seven particle
decay chain” was gg → (g̃ → u(¯̃ul → ū(χ̃0

2 → Zχ̃0
1)))(g̃ → ud̃χ̃−

1 ). The number of subprocesses and
diagrams are quoted after combination of subprocesses with identical matrix elements. All numbers
are for a Sony VAIO TZ laptop with 1.06 GHz Intel Core Duo CPU running Ubuntu 9.04, gfortran
4.3 and Python 2.6.

– 7 –

Time to generate the square matrix-element for MadEvent
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 Plan in MG5

NLO Computations

18

!"#$%&'()$((&*&+$,-.$/#&0 12!"#$%&'()$((&*&+$,-.$/#&0 12

+$,-.$/#&345

NLO Virtual Real Born

MadFKSCuttools MadGraphMG5 = + +

CutTools: [V. Hirschi, R. Pittau, M. V. Garzielli, R. Frederix]

MadFKS: [R. Frederix, S. Frixione et al.]
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Plan in MG5

NLO Computations

19

Recursive Relations

For multijet generation (≳ 4 jets), Feynman 
diagram formalism expensive (factorial 
growth) 

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

g g > g g g QED=0 page 1/5
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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

https://launchpad.net/madgraph5 
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