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This material is based upen work supparted by the Hational Science Foundation under Grant Mo, 0426372,
Loy opirbans, indings. and conclusion o recommindations ex pressed in this material are those of the suthonis) and do nat neoessariby rellect the dews of the Naticnal Science Foundstion
The MadGraph homepage i O
UCL UIUC Fermi
by the MG/ME Development team e——_
Generate My Cluster Downloads
Process Register Tools Database Status (needs registration) WikiDocs  Admin
Generate processes online using MadGraph 5
To improve our web services we request that you register. Registration is quick and free. Y ou may register for a password by clicking here.
You can still use MadGraph 4 here.
Code can be generated either by:
L. Fill the form:
Model: | SM 4 Model descriptions
Input Process: | _ Examples/format
Example: pp > w+jjQED=3, w+> 1+ vl
pandjdeﬁniﬁcns: [p-j-duscd- U~ 5~ C~Q hﬁd
SUMm over lEptons: [ I+ = e+, mu+ ta+; |- = e-, mu- ta-; vl = ve, vm, vt; vl~ = ve~, VM-, vt~ H\]
5 e i t
I1. Upload the proc_card.da
Process card examples
proc_card format ( MadGraph 5 18] L
No file chosen and it to the server. =
Y



MadEvent Card forpp>tt~h . h>bb~,(t>b w+ ,w+ > mu+vm ), (t~> b~ w- , w- > mu- vim~)

Created: Mon Apr 16 21:41:01 CEST 2012

pp>tt~h,h>bb~,(t>bw+,
Process: w+ > mu+vm ) , (t~> b~ w- , w->
mu- ym~)
Model: sm
Links Status
Process Information Generation Complete
Code Download Available
On-line Event Generation Running
Results and Event Database 2 runs available
Notes:

Last Update: Mon Apr 16 23:53:33 CEST 2012



Results in the smforpp> W+, W+>e+ve,pp> W+ j,W+>e+ve,pp>W+jj,..

Available Results
Run Collider Banner |Cross section (pb)|Events| Data QOutput Action
9797 + 26 10000 |parton|LHE ( remove run )( launch pythia )

no ISR thia|LOG STDHEP LHE|/ )

e 2394+ 43 | 2442 [P mevs o

n_0l 7000 x 7000 GeV pgs |LOG LHCO { remove run )
with ISR 6516 = 46 6651 pythia|LOG STDHEP LHE|( remove run )( launch detector simulation )

pgs |LOG LHCO { remove run )

Main Page




O Rewmove ALL limitations of Madgraph4
O speed




O Rewmove ALL limitations of Madgraph4
O speed
O wnumber of particles
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O Rewmove ALL limitations of Madgraph4
O speed
O wnumber of particles

O type of tnteractions
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multl fermion

Effective Theor , ,
3 tnteractLons




3

multl fermion

Effective Theor , ,
3 tnteractLons

As well as new color structures
(triplet/sextet)



O Rewmove ALL limitations of Madgraph4
O speed
O wnumber of particles
O type of nteractions
O wodularity / flexibility of the code
0

user—friendly (comwmand tnterface)




0O Remove ALL limitations of Madgraph4
O speed
O wnumber of particles
O type of nteractions
O wodularity / flexibility of the code
O user-friendly (command interface)

O Output the square matrix element for Pythiag
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UFO = uUniversal Feynrules Output

O New Model Format
O qosam/ Herwig++/ MG5
O Fully generic color/Lorentz/...

O Autowmatic Creation of HELAS
routine for ANY BSM theory

O Fortranm / C+ +/1>5thow
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Frnm:[ UFO ﬂ ] To: Helicity  Translate

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

PYTHON

programming
FORTRAN 77 :

and Numerical

Methods for o e e e e
Engineers »

WESLEY J. CHUN




ILLI NOIS

MEITY G MO AT LERANACHAMACA

ALOHA

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

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

PYTHON

P ro..,ran\n\n\q

FORTRAN 77

and Numerical
Methods for
Engineers

———— .

B kR

WESLEY J. CHUN




AnyY BSM should be
possible tn a fully
automatie and
effictent way!
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Release

MadAnalysiss|Plotting distributions ,
candidate




Progress

, , L Release
MadAnalysiss|Plotting distributions ,
cawndidate
Fully automatic width computation
Decay Package|  Possibility to decay final state &0 %
particles




Progress

, , Y. Release
MadAnalysiss|Plotting distributions ,
cawndidate
Fully automatic width computation
Decay Package|  Possibility to decay final state &0 %
particles
, Specific integrator for the Matrix ,
MadweLghts Ln beta
Element Method




MADLOOP
MADFK.S
MADGOLEM




MADLOOP
MADFKS
MADPGOLEM ——— See D. Lopez Talk (15h=20)




NLO Virtual Real Born

oNLO _ fdwgu / 4D gP . /d(‘L)aB
™ m—1 m

AMC@NLO =MadlLoop+ MadFKs 4+ Madgraph

Parton shower

Born+Virtual: >VVVV zm ..
o i /
Real emission: z\/\/\/ 2\/\/»




O Cuttools / OPP

1 5
2z 6
2
graph 1 6
Process Generation time! | Output size? | Compilation time? 4

Running time

2: Of the equivalent matrix.f file. “: Per PS points, Color/Helicity summed.

d d~ > u u~ 8.750 s 5378s [200Kb |[268 Kb | 0.931s | 2.996s | 0.0088s | 0.0094 s
ddv >dd~ g 17.04 s 1048s |124 Kb |1.7Mb | 4.799s | 19.181 s 0.64 s 0.74 s
d dv >dd~uu~| 2250s 2094s |232Kb|3.3Mb| 37.75s | 45.02s 1.93 s 2.34 s
88>8888 38 min X 26Mb [ X [ 211 min X 72 min X
ud~>wtggeg [ 123s X 1Mb X 43 s X 121 s X
Ud~>wtggegeg| 64min X 17Mb [ X 9 min X 137 min X
I': Process generated retaining all contribution with massive top and bottom quarks. MadLoop5 = ¢

MadLoop4 = ¢




AMCEGNLO IN MADGRAPH

¢ Marco Zaro has rewritten MadFKS in Madgraph 5:

N

1\

]\

L

Y
\

Al

A

wnN

“MadFKS from real” 1s identical in structure and function as
current MadFKS for MadGraph 4. Working without problems,
but not as well tested yet

L
N~

A

7]

Y

¢ “MadFKS from Born” allows for more efficient combination of

I
7N

Z

integration channels, reducing one of the major limitations of

current MadFKS. In particular, it allows for a Monte-Carlo sum
over the real-emission processes (with FKS damping) contributing

to a single Born process.

# Still needs to be tested and validated. Unfortunately, first tests
not as promising as | had hoped for...

% No complications for aMC@NLO (structure identical to MadFKS: if
MadFKS is working, so 1s aMC@NILQO)

31

Rikkert Frederix, University of Zurich
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https://launchpad.net/madgraph5

O MgG5 s available on the web

O Blg tmprovement compare to
MG4
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https://launchpad.net/madgraph5
https://launchpad.net/madgraph5

O MgG5 s available on the web

O Blg tmprovement compare to
MG4

O AwnYy BSM theory can be runned
i MG5 e a fully automatie
way

O Vvaritous tools avatlable to help the
commuwitg

O Large work to have a Fully
automatic NLO gewerator

https://La uwahpad wet/madog raphs



https://launchpad.net/madgraph5
https://launchpad.net/madgraph5

Core




0O wmg5> compute widths Z
O FLlrst evaluate 2>2 and 2>= contribution
O Compute ONLY the relevant contribution

O write the new param_card.dat







O tneluston of new output
O MadbarkMatter
O Madwelght
0




O tneluston of new output
O MadbarkMatter
O Madwelght
0

O Madloop/ aMC@NLO

diagram 19 QCD=5




O tneluston of new output
O MadbarkMatter
O Madwelght
0

O Madloop/ aMC@NLO

O leSCVV%Od “COV UFO VWDdCL diagram 19 QCD=5

Avalysis

0O MadAwna LgsisE




O tneluston of new output
O MadparkMatter

O Madwelght

0

Madloop / aMC@NLO

leSCVV%Od “COV UFO VWDDICL diagram 19 QCD=5

Avalysis

MadAna LgsisE

O g ag @

color ordered amptituole




O tneluston of new output
O MadparkMatter

O Madwelght

0

Madloop / aMC@NLO

usermodl “COV UFO model diagram 19 QCD=5

Avalysis

MadAna LgsisE

color ordered amptituole

O 0 a g ad

recursiton relatlons




O (ncluston of new output

O 0 0 g a @d

O MadbarkMatter
O Madwelght

0

Madloop / aMC@NLO

usermodl “COV UFO model diagram 19 QCD=5

Avalysis

MadAna LgsisE

colovr ordered amptituole
recursiton relatlons

computing the widths




Matrix Element
generation:

Matrix Element

evaluation
(Fortran):

Process MADGRAPH 4 | MADGRAPH 5 | Subprocesses | Diagrams
pp — 177 2 min 34 307
pp — Gl 23 min 108 1216
pp — jjjete” 60 min 141 9012
uth — ete ete ete™ 51 min 1 3474
99 — 399999 3 hours 1 7245
pp — Ji(WT — ITy) 10 min 82 304
pp — tt+full decays 6h 27 45
pp— 4/94/g 14 min 313 475
99 — (§ — uwux?)(g — uux?) 5 min 1 48
pp — (§ — §iX1)(§ — JiX1) — 144 11008
Process Function calls Run time
MG 4 | MG 5
uu — e’ e 8 8
uttk — ete ete” 110 80
uttk — ete ete ete” 6668 3775
wii — dd 6 6 -
ut — ddg 16 16
utt — ddgg 85 67
ut — ddggg 748 515
Ul — UUgyg 160 116
Ul — uUggqg 1468 960
utt — dddd 42 33
uti — ddddg 310 197
ut — ddddgg 3372 1876
utt — dddddd 1370 753
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The MadGraph Development Team - Please visit us at
https://serverdé.fynu.ucl .ac.be/projects/madgraph

Type 'help' for in-line help.
Type 'tutorial' to learn how MG5 works

* *
* WELCOME to MADGRAPH 5 *
* *
* *
* * * *
* * * K * *
* e e g S MR e *
* * * K * *
* * * *
* *
* YERSION 1.3.16 2011-89-11 *
* *
* *
* *
* *
* *
* *
* *

R KRR R KRR R R R KRR OO OO R K

load MGS configuration from AUsers/omatt/.mg5_config

Loading default model: sm

models.import_ufo: Restrict model sm with file models/sm/rest
models.import_ufo: Run "set stdout_level DEBUG" before import
INFO: Change particles name to pass to MG5 convention

Defined multiparticle p=guc d s u~ c~ d~ s~

Defined multiparticle j=guc d s u~ c~ d~ s~

Defined multiparticle l+ = e+ mu+

Defined multiparticle l- = e- mu-

Defined multiparticle vl = ve vm vt

Defined multiparticle vl~ = ve~ vm~ vt~

mgs=help



R KRR RO KRR R RO RR RO RR RO ROR RO OR KRR OR R R Rk R R K

The MadGraph Development Team - Please visit us at
https://serverdé.fynu.ucl .ac.be/projects/madgraph

Type 'help' for in-line help.
Type 'tutorial' to learn how MG5 works

¥ ¥
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O Ntee linteractive sesston ¥ ¥
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load MGS configuration from AUsers/omatt/.mg5_config

Loading default model: sm

models.import_ufo: Restrict model sm with file models/sm/rest
models.import_ufo: Run "set stdout_level DEBUG" before import
INFO: Change particles name to pass to MG5 convention

Defined multiparticle p=guc d s u~ c~ d~ s~

Defined multiparticle j=guc d s u~ c~ d~ s~

Defined multiparticle l+ = e+ mu+

Defined multiparticle l- = e- mu-

Defined multiparticle vl = ve vm vt

Defined multiparticle vl~ = ve~ vm~ vt~

mgs=help
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The MadGraph Development Team - Please visit us at
https://serverdé.fynu.ucl .ac.be/projects/madgraph

Type 'help' for in-line help.
Type 'tutorial' to learn how MG5 works

* *

, , p * WELCOME to MADGRAPH & *
O Ntlee lnteractiLve sesston " :
b ¥

y ¥ ¥ b ¥

O Au’co—oompLe‘cLow X * 4 % :
¥ ¥ ¥ X ¥ B ¥ X% ¥ X b

b * ¥ ¥ ¥ ¥

¥ ¥ ¥ b

* *

* VERSION 1.3.16 2A11-A9-11 *

* *

* *

¥ ¥

¥ ¥

¥ b

* *

¥ ¥
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load MGS configuration from AUsers/omatt/.mg5_config

Loading default model: sm

models.import_ufo: Restrict model sm with file models/sm/rest
models.import_ufo: Run "set stdout_level DEBUG" before import
INFO: Change particles name to pass to MG5 convention

Defined multiparticle p=guc d s u~ c~ d~ s~

Defined multiparticle j=guc d s u~ c~ d~ s~

Defined multiparticle l+ = e+ mu+
Defined multiparticle l- = e- mu-
Defined multiparticle vl = ve vm vt

Defined multiparticle vl~ = ve~ vm~ vt~
mgs=he lp
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The MadGraph Development Team - Please visit us at
https://serverdé.fynu.ucl .ac.be/projects/madgraph

Type 'help' for in-line help.
Type 'tutorial' to learn how MG5 works
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O Tutorial . . . 1
b ¥
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b ¥
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load MGS configuration from AUsers/omatt/.mg5_config

Loading default model: sm

models.import_ufo: Restrict model sm with file models/sm/rest
models.import_ufo: Run "set stdout_level DEBUG" before import
INFO: Change particles name to pass to MG5 convention

Defined multiparticle p=guc d s u~ c~ d~ s~

Defined multiparticle j=guc d s u~ c~ d~ s~

Defined multiparticle l+ = e+ mu+
Defined multiparticle l- = e- mu-
Defined multiparticle vl = ve vm vt

Defined multiparticle vl~ = ve~ vm~ vt~
mgs=he lp
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O interactive help

The MadGraph Development Team - Please visit us at
https://serverdé.fynu.ucl.ac.be/projects/madgraph

Type 'help' for in-line help.
Type 'tutorial' to learn how MG5 works

¥ ¥

, , p * WELCOME to MADGRAPH & *
O Ntlee lnteractiLve sesston ¥ :
b ¥

y ¥ ¥ b ¥

0O Auto—oomp!,etww * A A % .
¥ ¥ ¥ X ¥ B ¥ X% ¥ X b

y b * ¥ ¥ ¥ ¥

O Tutorial . . . 1
b ¥

* VERSION 1.3.16 2A11-A9-11 *

* *

b ¥

¥ ¥

¥ ¥

¥ b

* *

¥ ¥

R KRR R KRR R R R KRR OO OO R K

load MGS configuration from AUsers/omatt/.mg5_config

Loading default model: sm

models.import_ufo: Restrict model sm with file models/sm/rest
models.import_ufo: Run "set stdout_level DEBUG" before import
INFO: Change particles name to pass to MG5 convention

Defined multiparticle p=gu c d s u~ c~ d~ s~

Defined multiparticle j=guc d s u~ c~ d~ s~

Defined multiparticle l+ = e+ mu+
Defined multiparticle l- = e- mu-
Defined multiparticle vl = ve vm vt

Defined multiparticle vl~ = ve~ vm~ vt~
mgs=help
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* *
’ , , * WELCOME to MADGRAPH 5 *

O Niece lnteractive sesston ¥ ’ *
* *

’ * * * *

| Auto—oomp!,etww ¥ " % " .

* X k k k 5§ %k %k %k Xk *

’ * * ¥ % * *

O Tutorial 5 " ) :

* *

’ ’ * VERSION 1.3.16 2011-A9-11 *

O interactive help ¥ N

, * T’hP MAadRyoanh Neuvs l;mmpnf. T’pnm A D[ea.se visit us at *

If You test Lt, You are going to Like Lt | detemdemn

T * B lp. *

* Type 'tutorial' to learn ho MGE works *

* *

R KRR R KRR R R R KRR OO OO R K

load MGS configuration from AUsers/omatt/.mg5_config

Loading default model: sm

models.import_ufo: Restrict model sm with file models/sm/rest
models.import_ufo: Run "set stdout_level DEBUG" before import
INFO: Change particles name to pass to MG5 convention

Defined multiparticle p=gu c d s u~ c~ d~ s~

Defined multiparticle j=guc d s u~ c~ d~ s~

Defined multiparticle l+ = e+ mu+
Defined multiparticle l- = e- mu-
Defined multiparticle vl = ve vm vt

Defined multiparticle vl~ = ve~ vm~ vt~
mgs=help
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O interactive help

The MadGraph Development Team - Please visit us at
https://serverdé.fynu.ucl.ac.be/projects/madgraph

Type 'help' for in-line help.
Type 'tutorial' to learn how MG5 works
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b ¥
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load MGS configuration from AUsers/omatt/.mg5_config

Loading default model: sm

models.import_ufo: Restrict model sm with file models/sm/rest
models.import_ufo: Run "set stdout_level DEBUG" before import
INFO: Change particles name to pass to MG5 convention

Defined multiparticle p=gu c d s u~ c~ d~ s~

Defined multiparticle j=guc d s u~ c~ d~ s~

Defined multiparticle l+ = e+ mu+
Defined multiparticle l- = e- mu-
Defined multiparticle vl = ve vm vt

Defined multiparticle vl~ = ve~ vm~ vt~
mgs=help
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O interactive help

The MadGraph Development Team - Please visit us at
https://serverdé.fynu.ucl.ac.be/projects/madgraph

Type 'help' for in-line help.
Type 'tutorial' to learn how MG5 works
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b ¥
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O Tutorial . . . 1
b ¥
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* *

b ¥

¥ ¥

¥ ¥

¥ b

* *

¥ ¥
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O Simple command set
SRR KK RRRRRRAR KRR AR KOK

load MGS configuration from AUsers/omatt/.mg5_config

Loading default model: sm

models.import_ufo: Restrict model sm with file models/sm/rest

models.import_ufo: Run "set stdout_level DEBUG" before import

INFO: Change particles name to pass to MG5 convention

Defined multiparticle p=gu c d s u~ c~ d~ s~

Defined multiparticle j=guc d s u~ c~ d~ s~

Defined multiparticle l+ = e+ mu+
Defined multiparticle l- = e- mu-
Defined multiparticle vl = ve vm vt

Defined multiparticle vl~ = ve~ vm~ vt~
mgs=help



O Nice lnteractlve sesslon

0 Au’co—aompLe’clow

O Tutorial

O

Lnteractive help

0 smeLc command set

O

O
O
O

meort model sm
generate pp > e+ e-
putput FORMAT MY _DIR

Lavunch

R KRR RO KRR R RO RR RO RR RO ROR RO OR KRR OR R R Rk R R K

The MadGraph Development Team - Please visit us at
https://serverdé.fynu.ucl.ac.be/projects/madgraph

Type 'help' for in-line help.
Type 'tutorial' to learn how MG5 works

* *
* WELCOME to MADGRAPH 5 *
* *
* *
* * * *
* * * K * *
* e e g S MR e *
* * * K * *
* * * *
* *
* YERSION 1.3.16 2011-89-11 *
* *
* *
* *
* *
* *
* *
* *
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load MGS configuration from AUsers/omatt/.mg5_config
Loading default model: sm
models.import_ufo: Restrict model sm with file models/sm/rest
models.import_ufo: Run "set stdout_level DEBUG" before import
INFO: Change particles name to pass to MG5 convention
Defined multiparticle p=gu c d s u~ c~ d~ s~
Defined multiparticle j=guc d s u~ c~ d~ s~
L+

Defined multiparticle = B+ MU+
Defined multiparticle |- = e- mu-
Defined multiparticle vl = ve vm vt

Defined multiparticle vl~ = ve~ vm~ vt~
mgs=help



O Madevent (Fortraw)
O standalone (Fortran)
0 standalone(C++) «— NEW
0 ’Pgthm g (c++) — NEW
p Subprocess directories | Channels for survey Directory size
TOCESS ME 4 ME 5 ME 4 ME 5 ME4 | MES5
pp— W5 6 2 12 4 79 MB
Co VWPa ot ano | oo Wi 41 4 138 29 438 MB
pp — WTjj5 73 5 1164 184 842 MB
’ ’ TRy
pp — WT35557 296 7 15029 1327 3.8 GB
O‘PtLWLLSC pp = 1717 12 2 48 8 149 MB
pp — 1M1 435 54 4 586 58 612 MB
Dlxtt‘P ut ‘fDY pp— 1F17555 | 86 5 5408 368 1.2 GB
pp — 17175555 | 235 7 63114 2500 5.3 GB
MadE\/CV\fC pp — tt 3 2 5 4 49 MB
pp — ttj 7 3 45 25 97 MB
pp — ttj7] 22 5 417 188 274 MB
pp — ttjjj 34 6 3816 1300 620 MB







AAEY MASL WS SAASAL L TR ARS W Aran

DT .t

~ v~ L

Rl i e e ettt e

A - uaauﬂom vumuvr
Ld -~

T A,
L L --vvu—u-urmrvunu.nrv,
- ~ PVARE W R -

B e . L R Y DR

A VA AW W LM LW P AV AN
FIPT AL AP WAL P ) S it R
Rl i R L IO
WS NP SIS AM A Y e
A AMPAP AT AT AP W AM A P
NPT S APAR A YA TR £ AR
W A R e WA WA
Ak VA AL Wl P A STV IY b W A PAT A
A AP AMAMY P LT
“was

Ll R ST LR T

oA AN WA LR A VT
AP VNS o P T VAR WS A WA

AR e AT e -w s g e e,
A Al LAy,

SAPCANTAY WM MAAW PA A

O EE T e A

ARV S

* bty -y
-I“ “ AT AT A AN T AT A A
A .
uuw ~ o vuwuasmw\uauu
R P A SN TR TN ARG WIS Y
B i e A
o PNl P AN LT P A T

-
D L N VI T SV RN
B et
AN MRRAT A P P P,
rra "~
. arpr
WV W BT WP W M VAT AT P AR WY Al
] e e Ll
N AP A 4
T i,

PV VS IV LA VA Aty
A A W e RS,
A P W AT AIY AP A R
A PR S T AR W A
'

1AL SPAR LAV Aura

e i B
Py P,

TR N P VAN G S
lwvambm\dnw‘uwsvn
o -r,

L R L e L
26y o AT ) AR TR T P A
e LA 2 05T
P,

. IV P AT P A A T A A e
SR VAP BB IPAAS VS T

- s TV AR ATaAn 2, 83 I8 canp
T R N LT
BT R AR A T EY Y 2 AP

i -mnu Y T

-
PA A A AVAAS kS E N P AR
lm u.mwuv'u\ruw

i'l-h ~ llv'al al OIII nws AW A e

DT

owaamavw o e s Al e v
PP WP o T A U AP

-t Y AN AT £A VNN
T N N T

W AN APV S
-



AAEY MASL WS SAASAL L TR ARS W Aran

~ v~ L

Rl i e e ettt e

A - uaauﬂom vumuvr
Ld -~

T A,
L L --vvu—u-urmrvunu.nrv,
- ~ PVARE W R -

B e . L R Y DR

A VA AW W LM LW P AV AN
FIPT AL AP WAL P ) S it R
Rl i R L IO
WS NP SIS AM A Y e
A AMPAP AT AT AP W AM A P
NPT S APAR A YA TR £ AR
W A R e WA WA
Ak VA AL Wl P A STV IY b W A PAT A
A AP AMAMY P LT
“was

Ll R ST LR T

oA AN WA LR A VT
AP VNS o P T VAR WS A WA

AR e AT e -w s g e e,
A Al LAy,

SAPCANTAY WM MAAW PA A

O EE T e A

ARV S

* bty -y
-I“ “ AT AT A AN T AT A A
A .
uuw ~ o vuwuasmw\uauu
R P A SN TR TN ARG WIS Y
B i e A
o PNl P AN LT P A T

-
D L N VI T SV RN
B et
AN MRRAT A P P P,
rra "~
. arpr
WV W BT WP W M VAT AT P AR WY Al
] e e Ll
N AP A 4
T i,

PV VS IV LA VA Aty
A A W e RS,
A P W AT AIY AP A R
A PR S T AR W A
'

1AL SPAR LAV Aura

e i B
Py P,

Current 1.4.=2

1.4.0

TR N P VAN G S
lwvambm\dnw‘uwsvn
o -r,

L R L e L
26y o AT ) AR TR T P A
e LA 2 05T
P,

. IV P AT P A A T A A e
SR VAP BB IPAAS VS T

- s TV AR ATaAn 2, 83 I8 canp
T R N LT
BT R AR A T EY Y 2 AP

i -mnu Y T

-
PA A A AVAAS kS E N P AR
lm u.mwuv'u\ruw

i'l-h ~ llv'al al OIII nws AW A e

DT

owaamavw o e s Al e v
PP WP o T A U AP

-t Y AN AT £A VNN
T N N T

W AN APV S
-



AAEY MASL WS SAASAL L TR ARS W Aran

~ v~ L

Rl i e e ettt e

A - uaauﬂom vumuvr
Ld

T A,
L L --vvu—u-urmrvunu.nrv,
- ~ PVARE W R -

B e . L R Y DR

A VA AW W LM LW P AV AN
FIPT AL AP WAL P ) S it R
Rl i R L IO
WS NP SIS AM A Y e
A AMPAP AT AT AP W AM A P
NPT S APAR A YA TR £ AR
i

W A R e -
Ak VA AL Wl P A STV IY b W A PAT A
A AP AMAMY P LT
“was
LRl el LR

W AT AR o ATAPE R WA L VAP VYA
AP VNS o P T VAR WS A WA

AR e AT e -w s g e e,
A Al LAy,

SAPCANTAY WM MAAW PA A

O EE T e A

ARV S

* bty -y
-I“ “ AT AT A AN T AT A A
A .
uuw ~ o vuwuasmw\uauu
R P A SN TR TN ARG WIS Y
B i e A
o PNl P AN LT P A T

-
D L N VI T SV RN
B et
AN MRRAT A P P P,
rra "~
. arpr
WV W BT WP W M VAT AT P AR WY Al
] e e Ll
N AP A 4
T i,

PV VS IV LA VA Aty
A A W e RS,
A P W AT AIY AP A R
A PR S T AR W A
'

1AL SPAR LAV Aura

e i B
Py P,

Current 1.4.=2

Not possible to detall ever thiw

TR N P VAN G S
lwvambm\dnw‘uwsvn
o -r,

L R L e L
26y o AT ) AR TR T P A
e LA 2 05T
P,

o
L R e AN S AT A
- VAR AN W e bt L e U
I et o e L Sl e I
-~

IV P AT P AP T A A A b
AR VAP AR IR AV
VA P A LAY AT e

g~ A MTIVEY

- \-.n 'lﬂ"u AU AT o
PA A A AVAAS kS E N P AR
lm u. nu“ru -w 'u\.-‘o .

i'l-h ~ llv'al al OIII nws AW A e

DT

owaamavw o e s Al e v
PP WP o T A U AP
a~nv s v

T AL PV AP dd S v e
T N N T

W AN APV S
-






O mprove Phase-space tntegration




O mprove Phase-space tntegration

O automatic order restriction for any meodlel

mgS=display coupling_order
QCD : weight = 1
QED : weight = 2




O mprove Phase-space tntegration

O automatic order restriction for any meodlel

mgb=display coupling_order

QCD : weight = 1

QED : weight = 2
mgb=generate p p = w- = b b~ e+ ve j j

INFO: Checking for minimal orders which gives processes.
INFO: Please specify coupling orders to bypass this step.
INFO: Trying coupling order WEIGHTED=8

INFO: Trying coupling order WEIGHTED=9

INFO: Trying coupling order WEIGHTED=18

INFO: Trying process: g g = w- = b b~ e+ ve d u~ WEIGHTED=18
INFO: Process has 63 diagrams

If no oovq:Llwg oroler specifaz take mintmal welght



O mprove Phase-space tntegration

O automatic order restriction for any meodlel

mgb=display coupling_order

QCD : weight = 1

QED : weight = 2

mgb=generate p p = w- = b b~ e+ ve j j

INFO: Checking for minimal orders which gives processes.
INFO: Please specify coupling orders to bypass this step.
INFO: Trying coupling order WEIGHTED=8

INFO: Trying coupling order WEIGHTED=9

INFO: Trying coupling order WEIGHTED=18
INFO: Trying process: g g = wW- =b b~ e+ ve d u
INFO: Process has 63 diagrams

RED=4, RCP=2

If no oovq:Llwg oroler specifaz take mintmal welght
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O cCheck that the param_card is compatible with
the wmodel

0 MSSM will support SLAHL card
O Wmprove user interface

O configuration files

O New nterface for madevent

O Easy to unstall pythia-pgs/Delphes/...

0 ’PossiloLLLtg to compute partial width (and BR)
O twmproving the gridpack

O add a cut forbidding on-shell particles
but allowing off-sheel contribution ()



PP>et e 42

m(e+1,e—1)
2 L s T A4 LA 4 L4 s | 1 | 1 \J | | 1 1 R A h |
-8 T2 R | =73 [ [ ]
10! I —
8 £ 2
S 00 —
S 2 -
d - -
g. E ?
10~1 g -
1 g9 l i L i 3 l sl 11 l TR | 1” il m i [] l-l 1
0 50 100 150 250 300
mij
X=zgct = 2.2326E+02(pb) AVC = 2.700E+01 RisE = IISBGIOI
Tot 4 Evt = 10000 Entrigs = 5527 Wdero = s




pp>ete $bZ
PP>ete-$2Z

m(e+1,e—1)
102:”TvlvmrTY”,]11 Iﬁﬁﬁi
A0 |
E 1T
BW cutt =5 L : H 'Pji\q j'
3 |
(small forthe &2 ¢ ’ iL 43
: L]
o |
exa VWPLC) o UL] ﬂ_ %
;“""“‘ [N N Jﬂ Lﬂ [L

50 100 '
mij

H-sfot = 2.499BFOA(PE)  AVC = €. @AAET01 R =

Tot 4 Bit= = 10000 Btriss = HHh Y Taddres =




PP >ete$4Z
PP>ete-$2Z

Z,- onshell
m(e+1,e—1)
\/Cto\ 102:,”71,rr””]1 %
R ;
Bweutt =5 || b |
! . _
(small forthe &2 ¢ “wl “71 %1
: ]
exawple) —F 1 (g 0 ;
f ;
P PR I | N P L‘] hﬂ[ ;Ii
0 50 100 130 260 '
—=gct = 3. %%‘?ET:\:BB) AVC = €. ¢HAEY01  Rs = o, &;1
iof A Bits 19000 Fatries = B9ry  Widursc = ,




pp>ete $bZ
PP>ete-$2Z

Z,- onshell
m(e+1,e—1)
\/eto\ 102E.,”],r - ””]1111111,,[~.ﬁﬁ.§
\\\\ .,j
: & 3
BW cutt =5 | | &\ lh ]
B | |
(small forthe |z ¢ F} “ﬂl E
g : s :
k- f

exanaple) F ey
_F_J-- — _J__J_ = L — —— — ..._l,;.x- = Lﬁl J_Lxr’ h HA[ t ;I]

0 50 100 130 200 250 -

m
“xfct = 3. awﬁt:tw ANC = ¢ WAAEYL WeE =
r& 4 Bit= = 10000 Batries = SRy THdurese =

oﬁsheLL Z Lwteviferewce LS BG



UFO / ALOHA







O Avold multiple output model written bg FR.




O Avold multiple output model written bg FR.

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




O Avold multiple output model written bg FR.

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

O Avoid any possible Limitations
O color
O Llorentz structure
O wnumber of particles tn a vertex
d

gauge




O Avold multiple output model written bg FR.

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

O Avoid any possible Limitations
O color
O Llorentz structure
O wnumber of particles tn a vertex
O gauope
O Joint model for MG5 / GOSAM / Herwig+ +




O Avold multiple output model written bg FR.

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

O Avoid any possible Limitations
O color
O Llorewntz structure
O wnumber of particles i a vertex
O gauoge
O Joint model for MG5 / GOSAM / Herwig+ +

O Python object Ovriented Model



O Avoid multiple output model writtew by FR.
O Have the generator to adapt to the model ana
not the opposite.

Limitations

/ les tn a vertex

5/ GOSAM / Herwig+ +

© C. Degrande

YLy ujool Ly vented Modlel



O Avold multiple output model written bg FR.

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

O Avoid any possible Limitations
O color
O Llorewntz structure
O wnumber of particles i a vertex
O gauoge
O Joint model for MG5 / GOSAM / Herwig+ +

O Python object Ovriented Model
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Universal FeynRules Output (UFO) |

particles.py: lorentz.py:
G = Particle(pdg_code = 21, VVVV1 = 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 = 'ZERQO', 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 = O) order = {'QCD"]})
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})




O ldea: Bvaluate » for fixed helicity of external particles.

diagram 1 QED=2




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

M :::<::Eh/ﬁ(::>~ljltlf<:::)7ﬂ%:::>

= 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))




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

U CLOIRITIO
= 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))




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

v -QOP @D
> Nwmber for o givew 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 OXO0OKK(P(B,3),MT NHEL(3),+1*IC(3),W(1,3))
CALL TXOOX(P(8,4 ) ,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))




ad S‘PBCDI:

O The complexity grows lLinearly with the
number of diagram

O recycling between diagram (so reduces the
factorial growth)
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O Spins of the particles
O Owne routline bg Lorentz structure

0O MSSM [ceho, all hep-ph/oeotoes (2006)

O HEFT I[Frederix] (2007)
O S‘PLV\, 2 [Hagiwara, al] 0805.2554 (2008)
O S‘PLV\, 2/2 [Mawatari, all 1101.1289 (2011)
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O Tools for the Matrix Element Method

O Rewelghting based own the matrix-element

O Technigue used for the top mass measurment

Now Included tn MG5 (still tn beta)

0O ncluwde ISR correctlons

O ®Better mu.LtL—prooess treatment



O Tools for the Matrix Element Method

O Rewelghting based own the matrix-element

P(p**|a) = —Lz [ d®dzidxs| M, (p)|*W (p, p¥**)

V1S
O-oz

O Technigue used for the top mass measurment

Now Included tn MG5 (still tn beta)

0O ncluwde ISR correctlons

O ®Better mu.Lt'L—proaess treatment



O MG Ls now able to create the decay table for

pg’chia. But the User should provide all the
posstble deca Y

O This project will allow to find the relevant
channel of tntegration automatieally by

checking the relevance of one additional decay :
Level 3 ‘*

No Plfuase—sﬁaoe

O Possibility to add a module for decaying the

final state particles with etther a part O= the full
s]:iw—correl,atiow. For ANY BSM theortes
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O Associate @each experimental event |

characterised by~ P, THE provability P(p#|a)
to be produced and observed following a
theoretical assumption

0 Ls the squared matrix element

O

LS the transfer function

0 Ls the phase-space integral




0 Assoclate @ eac exenmewtaL event

characterised by~ P, TRE provability P(p vis | o)
to be produced and observed following a
theoretical assumption

P(p***|a) = siw [ d®dzidaz| M (p)|*W (p, p*")

aQ |M,(p)|* is the squared matrix element
0 W(p,p'"®)is the tra nsfer function
O | d®dxidzy is the phase-space Lntegral

0O 0Y%is the cross-section (after cuts)



Introduction
o

MadAnalysis overview

Scope

e Analysis of event files produced by Monte Carlo tools at parton level, hadron
evel or after detector simulation.

e Definition of various selection cuts on the input samples.

e Production of histograms for different distributions.

e Results of the analysis summed up by a S/B-like ratio table.
Computing details

e Interface written in Python and ROOT ; kernel in C++.

e Possible output in ROOT, HTML, IATEX.
Website

e https : //server06.fynu.ucl.ac.be/projects/madanalysis

e Please send us your comments and suggestions (tickets on the wiki).
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