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WELCOME to
MADGRAPHS _aMC@aNLDO

* *
* * ¥ *
* % ok % 5o ok % ok
* * % *
* *
VERSION 2.6.3.2 Z2B1B-PE-22

The MadGraph5_aMCENLO Development Team - Find us at
https:/fserverBb. fynu.ucl.ac.befprojects/madgraph
and
http:/famcatnlo.web.cern.ch/amcatnlo/

Type 'help' for in-line help.
Type 'tutorial' to learn how MGS works
Type 'tutorial aMCatNLO' to learn how aMCEMNLO works
Type 'tutorial MadLoop' to learn how MadlLoop works

* ¥ ¥ K K K K ¥ ¥ ¥ F F ¥ ¥ ¥ ¥ F F ¥ ¥ ¥ ¥ ¥
* ¥ ¥ K K K K ¥ ¥ ¥ F F ¥ ¥ ¥ ¥ F F ¥ ¥ ¥ ¥ ¥

B e R L
load MGS configuration from input/mg5_configuration.txt

set collier to fUsers/essmaredouane/Documents/MG5_aMC_wv2_6_3_ 2/HEPTools/Llib

fastjet-config does not seem to correspond to a valid fastjet-config executable (vi+). We
will use fjcore instead.

Please set the 'fastjet'variable to the full (absolute) FPATH/TO/fastjet-config (includin
g fastjet-config).

MG5_aMC> set fastjet /PATH/TO/fastjet-config

set lhapdf to /Users/essmaredouans/Documents/MG5_aMC_v2_6_3_2/HEPTools/lhapdfe/bin/lhapdf-
config

set ninja to fUsers/essmaredouane/Documents/MG5_aMC_v2Z_6_3_2/HEPTools/lib

Using default text editor " Set another one in ./input/mg5_configuration.txt
Loading default model: sm

INFO: Restrict model sm with file models/sm/restrict_default.dat .

INFO: Run "set stdout_level DEBUG" before import for more information.

INFO: Change particles name to pass to MGS convention

Defined multiparticle p =g u c d 5 u~ C~ d~ 5~

Defined multiparticle j = g u c d 5 U~ €~ d~ 5~

Defined multiparticle 1+ = e+ mu+

Defined multiparticle 1- = e- mu-

Defined multiparticle vl = ve vm vt

Defined multiparticle vl~ = ve~ wm~ vi~

Defined multiparticle all = g u ¢ d 5 U~ £~ d~ 5~ a ve vm vt e- mu- ve~ vm~ vi~ e+ mu+ t b
t~ b~ z w+ h w— ta- ta+

MG5_aMC>generate p p > € t~

INFO: Checking for minimal orders which gives processes.

INFO: Please specify coupling orders to bypass this step.

INFO: Trying coupling order WEIGHTED==2: WEIGTHED IS Z«+QED+QCD

INFO: Trying process: g g = © t~ WEIGHTED==2 @l

INFO: Process has 3 diagrams

INFO: Trying process: u u~ > © t~ WEIGHTED==2 @1

INFO: Process has 1 diagrams

INFO: Trying process: u o~ > t t~ WEIGHTED==2 @1

INFO: Trying process: ¢ u~ > © t~ WEIGHTED==2 @l

V1.
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Judll adiall B0 Glualls simmulation $Saal) A clul s -3-1V
Mad Graph &aal) Al ga aladiuly
LLhlt  3Y) o giuad) dic ciluki-1-3-TV
dbes Sllee o) ol b lad o i ( Mad Grahp 5 aMC @ LO ) ol Al e aloaiily
Gl Bae (G A5 lae Al )y as8is PP — (el @ el Sl 5 LY Jledl) adadall
15 oAby sl laliia¥) 5 ol e o ilis 4k 5l Clilaral) (mny it (e Aail diSae
Al Ll
E=13TeV plaillddh v
[ =103*Cm™2S~1 Ly v
332 1000052 520 sall Elaa) sae v/
&) &) sl a7 g LY s ) oSl g il g slad) lalg) - 1-1 — 31V
all vie 4l adleldl) jlaeY) e kis 33U m, = 173Gl <l &) SN A sl
5 Ll o sSon Alall 038 3 QFED = 0 &Sy 5,56l clelilll Jua) s« QCD = 2 48Uall Y
Ul JSEN (8 in ge o LaS (Jlaid Claladie 7 o Lgliai g COle

Process: g g > t t~ WEIGHTED=

rocess: u u~ > t t~ W
Process: ¢ ¢~ > t t~ WEIGHTED=2
Process: d d~ > t t~ WEIGHTED=2
Process: s s~ > t t~ WEIGHTED=2

2
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Process: g g = t t~ WEIGHTED=2
u u~ > ~ W 3 =
Process: ¢ = WEIGHTED=2
Process: d = WEIGHTED=2
Process: s = WEIGHTED=2
) Process: b b~ = t t~ WEIGHTED=2Z
.
edeldill | A daabual) dpd ‘ . o o
ie il 0 Jlad) ksl (pb) Fuasy) Uadll | (pb) Jladll adaial) <Seladl)
100 +0.8772 506.8 PP o tf
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qq — tt
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generate p p > t t~
output toproduction
launch

set ebeaml 6500

set ebeam2 6500

set MT 170

launch

set MT 172

launch

set MT 174

launch

set MT 176

launch

set MT 178

launch

set MT 180

(pb) (Hlaay) Uail) ( pb)Jadl) akaiall GeV il & ) 5 Alig
+0.95 549 170
+0.79 517.7 172
+0.77 491 174
+ 0.65 465.6 176
+0.59 441.1 178
+0.61 418.9 180

o) ) g8 AVS B ) s ANy A Jladl) adallal) 3 (4- TV )J g2
Ao o Al ) @l )5Sl ANy Jladll adadall o A8 G Jaal Jsaadl mli A e v
ZU) Jlaial ) ey 130 Jledll pdadall e i il & ) oI ABS <l ) LS (o Cum dSe

a8 il ae 45 jlie i ALED Cilageal)
(sSralia g <l Jolitl) Alla 8 Ll & ) oSl Z LY Jladl) adalal) il - 5-1- 3-TV
el laally 3BY1 ae Ayl cleldll Jlaals asiis ¢ m, = 173GeV &S Ak b

Cleild cildalada 8o Leliad el 4 in AW oda 3 QED = 2,QCD = 0 4:Sualin g Sl
Al JIKEY) 8 daa se

Process: u uv > t tv aco-c.aep-2
Process: ¢ (v >t tv ace-oc.aep-2
Process: d dv > t t+ acp-o.aep-2
Process: § v > t tv acp-o.aep-2
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Process: 99> t t~ WEIGHTED=2
Process: u u~ > t t~ WEILGHIED=2
Process: ¢ ¢~ > t t~ WEIGHTED=2
Process: d d~ > t t~ WEIGHTED=2
Process: s s~ = t t~ WEIGHTED=2
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launch

set ebeaml 6588

set ebeam2 6500

set MT 173
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Results in the loop_sm for g g > h h [QCD]
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Mass distribution for reconstructed top
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Abstract:

In this work, we have achieved phenomenological study of quark pair
production, applying analytical calculation methods and Monte Carlo numerical
computation using MadGraph event generator, we have demensted the importance of
Top quark in understanding the physics of Standard Model and the relation of Top
quarks with heavy particles, such as Higgs boson and vector bosons
Key words: perturbative QCD, Standard Model, Top quarks, phase space,
Higgs boson, Mad Graph, Monte Carlo, event generators, LHC

Résumé:

Dans ce travail, nous avons effectué une étude phénomenologique sur la
production d’un couple Top quarks, par des méthodes de calcul analytiques et des
méthodes numeériques Monte Carlo en utilisant le géneérateur d'evénements
MadGraph, on a démontré¢ l'importance de 1’étude du Top quark dans Ia
compréhension de la physique du Modeéle standard et la relation qui lie le Top quarks
avec les particules massives comme le boson de Higgs et les bosons vectoriels
Mots clés: QCD perturbative, modele standard, Top quarks, espace de phase,

boson de Higgs, Mad Graph, Monte Carlo, générateurs d'événements, LHC
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