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‘Genel bilgiler

wC**HEP benzerl agag sewyesmde teS|r kesm hesabl ve olay uretimi,
-» Indirmek icin: http://madgraph.hep.uiuc.edu/

-*\/5.1.15- sanal linux’unuzda kuruldu, hazir.
~» python2 istiyor, v4’e gore daha kullanisl

~sunix sistemler Uzerinde calisir, tek, cok cekirdek ve pbs kullanir
-~ Sonuclar html olarak verilir.

: : v oM
~» Yeni model girmek pek kolay degil SM w/o Higgs boson

-+ Sadece proton/Anti-proton hizlandiricisi tanimli i?g;‘:ﬁf“w
~» Farkli PDF ler secilebilir. MSSM
- : - = = Simplified 2ZHDM
~& polarizasyon ve jet eslestirme mumkun Full 2HDM
: B5M with tops
~sYazim tarzi biraz farkli Quarkonium production in SM

11 vh e
~

ile gosterilir ;

€k n

-~ pp >t t~ (antiparcacik ve p~ yoktur. )
+"XX>z>yyy"==>z s-kanalinda arada olsun,

~~" XX > yyy e Z, hl(; oImaS|n.2


http://madgraph.hep.uiuc.edu
http://madgraph.hep.uiuc.edu

MG>S

calistirma

i == e

~~Eger MG5’i kendiniz indirirseniz, acin, calistirin ve ek
yazilimlari yukleyin:

~~cd MadGraph5; bin/mg5
~~install pythia-pgs

~~install ExRootAnalysis
~~install MadAnalysis
~~install Delphes

~+Eger okulun sanal Linux'unu kullanacaksaniz:
~~+cd hepWork/MadGraphb5
~bin/mg5

~~Bu surumde komut satirinda yardim ve ders de var.
~~help
~squit



MGS calistirinca

Loadlng default model: sm

INFO:
INFO:
INFO:
INFO:
INFO:

load particles

load vertices

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

Run "set stdout_level DEBUG" before import for more information.
Change partlcles name to pass to MG5 convention

Defined multiparticle p =gu c¢c d s u~ c~ d~ s~
Defined multiparticle j = guc d s u~ c~ d~ s~

Defined multiparticle 1+ = e+ mu+
Defined multiparticle 1- = e- mu-
Defined multiparticle vl = ve vm vt

Defined multiparticle vl~

ve~ vm~ vt~

Defined multiparticle all = guc ds u~c~d~ s~ a ve vm vt e- mu- ve~ vm~ vt~
e+ mu+ t b t~ b~ z w+ h w- ta- ta+

mg5>§

~+ MGS5 bir arayuz sunar.

~+tutorial komutu ile bu arayuzu inceleyip, ogrenebilirsiniz.



O rne k « (degistirilecek yerler kirmizi dairede)
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~Yeni sureg girigi “ro data card” deigrek yaplllf. *

~*nano proc_card.dat

~+*Sonra mg> ile bu surecin calisma alani yapilir.
+bin/mg5 proc card.dat

< [fizikci@hpfbu MadGraph5)$ bin/mgS_ proc_card.dat h5\$ 1s -sltr
AR R R R R R R R R R R R R R R R R R R R fbu Hadeap
. . [fizik('.i@hp
. WELCOME to MADGRAPH 5 »
» -
% : 4 drwxr-xr-x 9 fizikci users 4896 Jan 13 20:40 Template
4 -rw-r--r-- 1 fizikci users 1816 Jan 13 20:42 proc_card.ds

Output to directory /hep/MadGraphS vl S 12/PROC sm O done. 12 -rw-r--r-- 1 fizikci users 8482 Jan 13 28:43 py.py

'~ th ace 4 drwxr-xr-x 9 fizikci users 4096 Jan 13 20:43 PROC sm O

Type "launch" to generate events from this process, or see . i
/hep/MadGraphS_vl 5 12/PROC_sm_0/README

Run "open index.html" to see more information about this proces

# This will create a directory PROC_$MODELNAME_$X

# If you want to specify the path/name of the directory use

# output PATH

# To generate events, you can go to the created directory and

# run ./bin/generate_events

quit



O rne k « » (degistirilecek yerler kirmizi dairede)
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~*Artik calisma alanimiz PROC sm 0
~~cd PROC sm 0

~»Surec ve hizlandirici ozellikleri “run data card” ile secilir.

-snano Cards/run card.dat

~spaska ozellikler de burada belirlenir.

~+3SuUre¢ durumunu gormek icin

~firefox index.html

SubProcesses and Feynman diagrams

|Directory# Diagrams # Subprocesses FEYNMAN DIAGRAMS SUBPROCESS
[PLuL |2 |1 | html postscript |e- e+ > mu- mu+

2 diagrams (2 independent).

Rroc_log.txt Log file from MadGraph code generation,
proc_card mgS5.dat Input file used for code generation.

Back to Process main page



Ornek ...

wBagIamak icin:

generate events

s /bin/generate_events Which programs do you want to run?

0 / auto : running existing card

1 / parton : Madevent

2 / pythia : MadEvent + Pythia.

3 / pgs : MadEvent + Pythia + PGS.

4 / delphes : MadEvent + Pythia + Delphes.

(@, 1, 2, 3, 4, auto, parton, pythia, pgs, ...

][60s to answer)

. o >l
Hangi seviyede
g(allgaf‘agl/ﬂ/lol/z.l/ degell/m) MadEvent Card for e- e+ > mu- mu+
elfltel" bepd[/[/l[/ ydpa/‘: Created: Sat Oct 26 16:55:06 EEST 2013
i
Process: e- e+ > mu- mu+ X =7
C\&Sonuglar Model: sm /\,—ww/\-
_// \\.
index.html Links C_sm._b
Process Informatior Generation Complete
do syasin dadir. Code Download Available
On-line Event Generation 2nly avallable from the wak
1 runs available




Ornek ...

~Bir defada butun adlmlarlptlk toplu sonuglar iIndex. htmI de. -

Parton seviyesi Hadron seviyesi ~+AlgIG seviyesi
~ quarklar, ~» hadronlar, /. ‘ :
leptonar .. mezonlar .. = e N
: /
: /
: /
: /
: /
' : ; 7
Run | Collider |Banner Cros?ps;)ctlon E%‘Q Data, Output Action
partorf LHE,[(iQtﬁlg plots remove run | launch pythia
PP N R a— R 4 IQQSIDHEEIHE remove run
run_02 SO%ZSOO tag 1 d0.1042+ Ge-05b10000 [pythia rootfile (LHE) plots " launch detector simulation
yal 3 \ delphes|LOGC LHCO rootfile plots | remove run

Tesir kesitt Olay Sayut

~+En cok tesir kesiti veren alt surec ve cizimler bulunabilir. (buna tiklayalim)
8



diagram 1

QCD-0, QED~2

s= 0.10421 % 6e-05 (pb)

CGraph|Cross-Section !|ErrorjEvents (K)| Unwgt |[Luminosity
P1 sum 0.104208]
P1_IL Il 0.1042] 6e-05] 358013.0]19072.0 0
LU
s= 0.10421 % 6e-05 (pb)
Graph|Cross-Section 1| Error |[Events (K)| Unwgt [Luminosity
Gl 0.0015115.44e-05] 330011.0j17449.0] 1.91e+05
G2 — 0.0127]2.54e-05 28002.0] 1623.0] 1.28e+05
L
. PARAMETER AND COUPLING VALUES

diagram 2 QCD+0, QED-2

‘
AR R R R R R R R S R R R R L)

External Params

abwMl = 132, 50700378417969
Gf = 1.16639000000000003E-005
aS = 0,11800000071525574

yab = 4.6999998092651367

yat = 173. 00000000000000
yntau = 1.7769999504089355
MZ = 91.188003540039063

MT = 173. 0000000000000

MB = 4. 6999958092651 367

- 120, 0000000000000

A= 1.7769999504089355
2.4414041042327881
2.0476000308990479
1.4915000200271606
S.753087811172008S1E-003
Internal Params



Available Results

Run | Collider |Banner Cros?psbe)ction Events| Data Output Action
parton |LHE rootfile plots remove run | launch pythia |
PP
run_02f 500500 fag 1 (0.1042:+ 60510000 [pythia [eb NN, S teor simtation
e |
delphes|LOGC LHCO rootfile plots | remove run

~+Ayrica kendiliginden uretilmis (Nams ] Variabie
. s ags w weigth weights of the events (normally 1)
cizimlere de tiklayarak ulasabiliriz. H ios i

scalar sum of pt of all particles + missing Et

transverse momentum
rapldxty in the lab

~+Boylece uretec-hadron-algic ml datance i the (7phi pane
seviyesi karsilastirmasi yapabiliriz. -

angle between direction of | in the resframe of i+)
and the direction of i+) in the labframe

# mu- # mu~-
- T T T T T . | L | i EAGLES I 01 AR 0 |
H e .
= =
0070~ Z
- —
0.080 f- 3
& 0000 - & ARE ¥
P ] & :
. ] = | :
s | Algic bazi pleri | ... -
: - [ ] > = :
XY RIPE R pr NI AT O [PUEVENEAt] O o ' e x| T IRV R IO PN P (OROMTh| ARl |
e | EOEC RO e e e S
# particies # particies
[ X = 1 000E0SPEY AVD « 1000€,00 RME = 0 001E. 0 ] [ Nwed = 1 DSE01 It WG = 9240601 RMS = 26XE01
farBvmia 1000 Esuet = 10000 Lderi= O Oves TarBme 10000 Esvete 10000 Ldera= O Oves




PP ¢aI'pistricisinnda 4/ urctiinil ve punull bo j ye

Karisik’

pmast

L

MadEvent Card forp p > 72> ] b b~

Created: Sat Oct 26 16:55:06 EEST 2013

-rw-r--r-- 1 fizikci users
-rw-r--r-- 1 fizikci users
drwxr-xr-x 9 fizikci users

-

1 = lppl |
1 = lpp2 {
4000 = ebeaml !
4600 = ebean2 !

=% = —

1813 Jan 15 15:24 prok_card.dat
8482 Jan 15 15:25 py.py
4696 Jan 15 15:25 PROC sm 1

On-line Event Generation

£

No runs available

SubProcesses and Foeynman diagrams
Directory # Diagrams @ Subprocesses FEYNMAN DIACRAMS SUBPROCESS
Process:p p > Z> ] b b~ 4 a himl pastacnist it bt oy
Model: sm P1_qq gbbx dd->gbb-.88-5>gbE
4 4 htmil postsonk: - a e ~->gbo
e d~d>»gbb~ . s~5>Qgbb-
- O R a— gu>ubb-.gec>chbb-
/ < 3 L“m‘.}m‘.“l‘“\ Ug>ubb~ . cg>chb~
o - gd>dbb~, gs>»sbb~
Link S Pi_gq_qbbx . ! i J"‘L'\ dg>dbb-.sg>sbb-
nKks tatus LILIRERI R QU~>U=~Db~,gct~>c~bb~|
4 4 Lo 2a2izingl \ U~g>u~bb~,0~g»c~bb-
Process Information Generation Complete p : A gd->d-bb-.g8->8-bb-
= AL ROARCORS d-g>d-bb~.s~g>8-b b~
e Download Available \

~+sonra da generate events

prepare delphes run
Running Delphes
Creating Plots for Delphes level
End Plots for Delphes level
delphes done
=== Rosults Summary for run: run_0l tag: f

Cross-section :
Nb of avents :

1314 +- 4.787 pb
16060

Storing Pythia files of Previous run
Done
quit

Available Res

diagram 1 QCD«~1,QED-2
Run | Collider |Banner Crosipst:a)ctlon IEventsl Data outpurTTTT T ARHoR
}parton LHE rootfile plots remove run | launch pythia
pp =
. |LQG STRDHEP LHE rootfile | _remove run
run_01 400%2\/4000 tag 1 13144+ 4.8 10000 |pythia LHE) plot g
11 delphesiLOGC LHCO rootfile plots remove run




~+Tesir kesitine en buyuk katki hangi olay cesidinden geliyor?

Tesir kesitine tiklayin

8= 1313.8 £ 4.79 (pb)

Graph [Cross-Section !|Error|Events (Ki| Unwat [Luminosity
P1 sum]| 1313.78

P1_gq gbby] 894.6] 3.27] 112008.0§13955.0 0

P1_aq gbbx 818.2] 3.5 100006.0§10185.0 0

Burada bir tubaflik var mi? Neden?

Events (K)|UnwatiLuminosity
56004.0]| 7784.0 18.5]
1.04]  28002.0[3018.0 21.5)
140.4] 1.11]  28002.0]3152.0 22.5)
Bl qq qbkx »Tiklay1p cizimleri gérebiliriz.
s= 610.19 = 3.5 (pb)
| Cross-Section !|Error{Events (K)|Unwat]
C.mg]:‘ - LUnwaljLuminosity Run | Collider [Banner]©ross section Evemxl Data
G2 503.1] 3.35] 70005.0]7540.0 1) (pb)
Gl 116.1]0.983]  30001.0]2646.0 22.8} e parton |i
run_01]| 4000 x 4000 jtag_l 1314+ 4.8 10000 |pythia :
GeV
) delphes||
parton |{
PP E
run_02| 3500 x 3500 [tag_l 1083+ 3.8 10000 |pythia |}
GeV L
delphes||

-~ Bu arada, run_card’i degistirip farki = ==
Vs igin bakabiliriz: = [ e e | s oo |

delphes||

Tenle r

« run numarasi kendiliginden artar | e =6 s | s oo |

delphes|{

T



~~gma hata y()k == Results for pp>z>bb~j @1 in the sm

Available Results

Links | Events  Tag Run  Collider Cross section (pb) Events
fresults banner | [Parton-level [LHE ferml‘ aa ’700“?7300 GeVl 28480E+04 | 10000

Main Page
S — e ——
MGH4 ile aynisin1 yapip bakabiliriz.

Process results
s= 2847.993+ 9.254(pb)

. Graph  Cross Sect(pb) Error(pb) Events (K) Eff Unwgt Luminosity
. Sum | 2847.993 | 9.254 | 187 1.4

| P1_dxd bbxg| 344.280(  2.725| 23/1.2 [ 8.44
| P1_ddx bbxg| 343560  3.051] 2314 | 5.49
| P1_uxu_bbxg| 330790  3.151] 22(14 ; 5.51
| P1_uux_bbxg| 328960  2.526| 27/1.3 ;' 7.37
| P1_gu bbxu| 277.490|  2.371| 15 1.1 1 8.17
| P1_ug_bbxu| 275490  3.443| 1415 | 7.90
| P1_gd_bbxd| 243750  2.696| 7(1.0 | 5.86
| P1.dg bbxd| 241.840( 2.279| 13/1.1 | 5.26
IP1_gdx_bbxdx | 141.290[  2.002| 7(1.3 | 6.44
IP1_dxg_bbxdx| 139.190[  3.837| 6/2.3 4.92
IP1_uxg_bbxux| 91,657  1.660| 7(1.6 ' 9.22
IP1_gux_bbxux| 89.696/  1.083| 16/1.5 | 2290

S T—




Ayarlann hepS| CardS/proc card.dat |(;|nde

Olay sayisl

Hizlandirici
ST E e

ideal| g [ p [y vw

Kutuplama

QCD scale

Esleme———-———




Parton Eslemesi hakkinda

~+Neyi, kimi, niye egliyoruz?
~~BHC de 2 ve 3 gluonlu son durumlari hesaplamak istiyoruz.

- 1. sure¢ Matrix Element hesabindan gelir: p p—g g

-+ 2. sUre¢ Matrix Element hesabindan gelir: p p—g g g

-~Yagmurlama sirasinda, “pythia” IDI/ SDI da yapar.
~ 1. sUreg icin bir gluon iIsimasi yapar

-~ p p—g g yagmurlama MCsu sonunda p p—g g g haline gelir

-1, sUreci 2 gluon son durum mudur, yoksa 3 gluon son durum mu?

~*Ayri| olayl 2 defa saymamak igin, jetleri yeniden olustur ve ilk
parton ozellikleri ile karsilastir. (MLM vs CKKW matching)

~+Ayrintilar igin:
- http://mim.web.cern.ch/mim/talks/lund-alpgen.pdf
- http://www.isv.uu.se/thep/courses/QCD/QCD_presentation_David.pdf
15



http://mlm.web.cern.ch/mlm/talks/lund-alpgen.pdf
http://mlm.web.cern.ch/mlm/talks/lund-alpgen.pdf
http://www.isv.uu.se/thep/courses/QCD/QCD_presentation_David.pdf
http://www.isv.uu.se/thep/courses/QCD/QCD_presentation_David.pdf

Benzetlm der51 "

MGS Pythla PGS ve Delphes arayuzi

+MG, kolayca Pythia, PGS ve Delphes’e baglanir.

~+Uygun algi¢ ve/veya pythia cardini secelim
~~cd PROC sm 1/Cards
~~cp pythia card default.dat pythia card.dat
~+cp delphes card ATLAS.dat delphes card.dat

~+eskisi gibi calistirin

~bin/generate events

16



Olaylar v

~sUretilen olaylar Events dizininde:

[fizikci@hpfbu PROC_sm 1]$ cd Events/
[fizikci@hpfbu Events]$ 1s

beforeveto.tree fort.0 run_01 run_ 03 unweighted events.lhe
events.tree hep2lhe.log run 02 run 04 xsecs.tree
[fizikci@hpfbu Events]$ 1s run_01/

events.lhe.gz tag_1 pythia events.lhe.gz

run_01_ tag_l banner.txt tag_l _pythia_lhe_events.root

tag 1 delphes events.lhco.gz tag l pythia.log

M tag 1 delphes events.root unweighted events.lhe.gz
tag_l delphes.log unweighted_events.root
tag_1 pythia events.hep.gz

[fizikci@hpfbu Events]$ B

bu 01 ylar daha sonra, (;ozumleme yaparken gerekh
olacak” |

Lz



~+Elimizde agacg seviyesinde de olsa ¢ok yararli 3 program var.
~+CompHEP, CalcHEP, MadGraph
-~ Meraklisi icin: MCNLO nedir?

~+*Herhangi bir modeli bilgisayara girerek o model icinde agac¢
seviyesinde hesap yapabiliriz.
~+| agrangian’i biliyorsak, yeni bir kurami da ekleyebiliriz.

~+Bir carpistiricida bu modellerden birinden geliyormus gibi olay
uretebiliyoruz.
~+Bu olaylari kullanarak o modelin olgulebilirligini hesaplayabiliriz.
~+Bu olaylari kullanarak o modelin olgulebilmesi icin bir hizlandirici

tasarlayabiliriz.

18
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‘Gece Sefas

~+*MadGraph SM modeli ile sunlari yapin

~+~Bolum1

N2 8TeVlik LHC de mu+ mu+ mu- mu- uretme tesir kesiti bulun,
ancak olaylarda Higgs bozonu olmasin.

#~c Toplam 1000 adet olay uretin,

2 ~c Qlaylari Delphes (ATLAS) benzetiminden gecip root kutugu
olusmasini saglayin.

~+~Bolum2

N2 2TeV lik proton antiproton makinasinda 1000 adet t tbar
uretin, arada Z olmasin, CMS algicindan gecirip root kutugu
olusturun.
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