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O Avold multiple output model written bg FR.

O Have the generator to adapt to the model ana
not the opposite.

0O Avold any possibte Limttations

O color
O Llorentz structure
O wnumber of particles i a vertex
O gauge
O Joint model for MG5/ GOLEM / Herwig+ +
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Universal FeynRules Output (UFO)

particles.py: lorentz.py:

G = Particle(pdg_code = 21, VVV1 = Lorentz(name = 'VVV1',
name ='G’, spins=[3, 3, 3],
antiname ="'G/, Structure =
spin = 3, 'P(3,1)*Metric(1,2) -
color = 8, P(3,2)*Metric(1,2) -
mass = 'ZERO', P(2,1)*Metric(1,3) +
width = 'ZERO', P(2,3)*Metric(1,3) +
texname ='G', P(1,2)*Metric(2,3) -
antitexname ='G', P(1,3)*Metric(2,3)")

line = "curly’, couplings.py:
charge = 0, GC_4 = Coupling(name ='GC_4',
LeptonNumber = 0, value = '-G'

GhostNumber = 0) order = {QCD":1})

vertices.py:

V_2 = Vertex(name ="'V_2',
particles = [ P.G, P.G, P.G ],
color =['(1,2,3)' ],
lorentz = [ L.VVV1],
couplings = {(0,0):C.GC_4})
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O ldea: Bvaluate » for fixed helicity of external particles.

diagram 1

jeudi 22 mars 2012



O (dea: Bvaluate « for fuxed helietty of external particles.

= Nuwmber for a guven helicity

jeudi 22 mars 2012



O (dea: Bvaluate « for fuxed helietty of external particles.

= Nuwmber for a guven helicity

CALL IXOOX(P(@,1),ZERD,NHEL(1),+1*IC(1),W(1,1))
CALL 0X0OX(P(@,2),ZERD,NHEL(2),-1*IC(2),W(1,2))
CALL OX0OX(P(,3) MT ,NHEL (3),+1*IC{3),W(1,3))
CALL IXOOX(P(8,4),MT ,NHEL(4),-1*IC{4),W(1,4))

jeudi 22 mars 2012



O (dea: Bvaluate « for fuxed helietty of external particles.

M @D P @@

= Nuwmber for a guven helicity

—» ©Evaluate nteraction bg

unteraction

CALL IXOOX(P(@,1),ZERD,NHEL(1),+1*IC(1),W(1,1))
CALL 0X0OX(P(@,2),ZERD,NHEL(2),-1*IC(2),W(1,2))
CALL OX0OX(P(,3) MT ,NHEL (3),+1*IC{3),W(1,3))
CALL IXOOX(P(8,4),MT ,NHEL(4),-1*IC{4),W(1,4))

jeudi 22 mars 2012



O (dea: Bvaluate « for fuxed helietty of external particles.

M @D P @@

= Nuwmber for a guven helicity

—» eEvaluate (nteraction bgj

unteraction

CALL IXOOX(P(@,1),ZERD,NHEL(1),+1*IC(1),W(1,1))
CALL 0X0OX(P(@,2),ZERD,NHEL(2),-1*IC(2),W(1,2))
CALL OX0OX(P(,3) MT ,NHEL (3),+1*IC{3),W(1,3))
CALL TXOOK(P(B,4) 1T NHEL(4) ,-1*1C{4 ) ,W(1,4))

CALL JIORX(W(1,1),%(1,2),66,ZER0,ZERD,W(1,5))
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O (dea: Bvaluate « for fuxed helietty of external particles.

M ﬁ/@@@

> Nwmber for o givew helicity

—» eEvaluate (nteraction bgj

unteraction

CALL IXOOX(P(@,1),ZERD,NHEL(1),+1*IC(1),W(1,1))
CALL 0X000K(P(8,2),ZERD NHEL(2 ) ,-1¥IC(2),W(1,2))
CALL OXO0OKK(P(B,3),MT NHEL(3),+1*IC(3),W(1,3))
CALL TXOOK(P(B,4 ) ,MT NHEL(4),-1¥IC{4) ,W(1,4))

CALL JTO0(W(L,1),W(1,2),66,ZERD,ZERD,W(1,5))
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O (dea: Bvaluate « for fuxed helietty of external particles.

M -@OE &)
> Nwmber for o givew helicity

—» eEvaluate (nteraction bgj

unteraction

CALL IXOOX(P(@,1),ZERD,NHEL(1),+1*IC(1),W(1,1))
CALL 0X000K(P(8,2),ZERD NHEL(2 ) ,-1¥IC(2),W(1,2))
CALL OXO0OKK(P(B,3),MT NHEL(3),+1*IC(3),W(1,3))
CALL TXOOK(P(B,4 ) ,MT NHEL(4),-1¥IC{4) ,W(1,4))

CALL JIOXX(W(1,1),%(1,2),66,ZER0,ZERD,W(1,5))
CALL TOVRORX(W(1,4),W(1,3),%(1,5),66,AMP{1))
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ad S‘PCCDI:

O The complexity grows lLinearly with the
number of diagram

O recycling between diagram (so reduces the
factorial growth)
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0 SPLV\,S of the pa rtieles
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0 Spiws of the pa rtieles

O oOwe routiine bg Lorentz structure

0O MSSM [cho, all hep-ph/oeo1oez (2006)
O HEFT I[Frederix] (zoo#)

O S‘PLV\, 2 [Hagiwara, all 0205.2554 (2008)
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O Spins of the particles
O Owe routine by Lorentz structure
0O MSSM [cho, all hep-ph/oeo1oez (2006)

HEFT [Frederix] (200%)

0
O S‘PLV\, 2 [Hagiwara, all 0205.2554 (2008)
0

S‘PLV\z 2/2 [Mawatari, all 1101.1289 (2011)
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0 Spiws of the pa rtieles

O oOwe routiine bg Lorentz structure

0O MSSM [cho, all hep-ph/oeo1oez (2006)

O HEFT IFrederix] (200%)

O S‘PLV\, 2 [Hagiwara, all 0205.2554 (2008)
O S‘PLV\z 2/2 [Mawatari, all 1101.1289 (2011)

O This requires an automation!!

jeudi 22 mars 2012



O Automatie Creatlon
of HELAS routine
for ANY BSM theory

Output

O Fortran
O C
O Python

The Helas routine for BSM without the pain to write It.
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ALOHA

Frnm:[ UFO ﬂ ] To: Helicity  Translate

Type text

or a website address or translate a document.

FORTRAN 77

and Numerical
Methods for
Engineers

covre

PYTHON

programming

WESLEY J. CHUN

ILLINOIS

SASVEREITY G MO AT LEEARAHAMNCA
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ILLI NOIS

MEETY GO MO AT LERARACAAMWACA

ALOHA

From: | UFO v| [E To: Helicity  Translate | Options:%tandard (HELAS) A
Unitary gauge
Complex-mass scheme
Loop )

Type text or a website address or translate a document.
cove

PYTHON

Proqr‘an\n\n\q
FORTRAN 77

and Numerical
Methods for
Engineers

———— .

B kR

WESLEY J. CHUN
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ALOHA

4 )
Frnm:[ UFO ﬂ B T Helicity Tranalate| Options:Standard (HELAS)

Unitary gauge
Complex-mass scheme |1.5
1_oop 2.0

1.5

Type text or a website address or translate a document.
cove

PYTHON

,woqrmnmmq
FORTRAN 77

and Numerical
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ALOHA IS PURE PYTHON and standalone
ALOHA IS FAST
0 SMin 3s
O MSSMin 5s
Possible to ask a subset of routine (Done in MG5)
spin lmplemented

O Scalar
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O Vector
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Comparisons between explicit propagators
and 4-fermion vertex
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O ntroduction / Madgraphs

O uUuro
O ALOHA

O Model
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Color sextet and £ implementations
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ntroduction / Madgraphs

UFO
ALOHA

Color
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You cawn still use v4 moodel (but not ¢+ +
output 'POSSL'OL&) - LVWPOH: model v4 —

This model Ls too large? MG5 can simplify it.

O set masses/couplings to zero

You can check that your model Ls valid bg

O checking the gauge invariance
O checking the lorentz tnvariance

O checking consistency of ALOHA output
— check PROCESS -

The usermod (v4) is still working. A new one
for the UFO model is on Lts way.
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AnyY BSM should be
possible tn a fully
automatie and
effictent way!

If You need awathim@ else, please let us know
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MG

Madgraph 5 is ready for production

both for sSM and for BSM
https://launchpad.net/madgraphs
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