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PYTHIA, secilen fizik modeli cercevesinde Monte Carlo
teknikleri kullanarak yuksek enerji fizigi olaylarini Gretme
programidir. Parcacik carpismalarinin ve etkilesmelerinin
benzetiminde kullanilir. Program, orta ve yuksek momentum
aktarimli etkilesmeleri, etkilesmede c¢ikan parcaciklarin
bozunma ve dallanmalarini, sacilma tesir kesitini, ilk durum
ve son durum isimalarini, (;oklu etkilesmeleri, parton dagilim
fonksiyonlarini ve partonlarin hadronlasmasi icin gerekli alt
programlari icermektedir.

Torbjorn Sjostrand LUND Steven Mrenna, FNAL Peter Skands, FNAL
http://lhome.thep.lu.se/~torbjorn http://lhome.fnal.govi~mrenna http://skands.web.cern.ch/skands
*T. Sjostrand et al., An Introduction to PYTHIA 8.2, arXiv:1410.3012 [hep-ph]
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PYTRIA 220711y

Benzetim 'Gergek hayat'
Olay Uretimi Carpismalar
Araclar: MC Ureticiler (PYTHIA, ...) Araclar: Hizlandiricilar (LHC, ...)
Cikti: son dururﬁrgamklar Cikti: son durum parcaciklar
o L
Algic Benzetimi Veri Alimi
Araclar: MC benzetici (GEANT4, ...) Araclar: Algiclar (ATLAS, CMS, ...)
Cikti: benzetilmis algic tepkisi Cikti: algic tepkisi
1
Olay Yapilandirma

Araclar: Algiclarin yazilim paketleri (6zel programlar; algoritmalarda MC
kullanimi)

Cikti: yapilandirilmis fiziksel nesneler (elektronlar, muonlar, jetler, ...)

Veri Analizi
Araclar: istatistik (ROOT, ...; algortimalarda MC kullanimi)

Cikti: yeni bilgi (histogramlar, parametre / sinir tahminleri, hipotez testleri, .
makale, konusmalar, ...)
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Genel-amacli olay ureticiler: PYTHIA, HERWIG, SHERPA.
PYTHIA boyutu: ~ 3MB (PYTHIA 6.4 (Fortran), ~ 38MB PYTHIA 8.2 (C++)).
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The User (= Main Program)

I & Y

: : Pythia :

Info Event process Event event !
ProcesslLevel PartonLevel HadronLevel

ProcessContainer TimeShower StringFragmentation

PhaseSpace
LHAInit, LHAevnt
ResonanceDecays

SpaceShower

Multiplelnteractions
BeamRemnants

MiniStringFrag. . .

ParticleDecays
BoseEinstein

F
L A

'
b J

BeamParticle

I
)

SigmaProcess, SigmaTotal

——

Vec4, Rndm, Hist, Settings, ParticleDataTable, ResonanceWidths, ...
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* Bazi Parcaciklarin ID Kodlari
http://pdg.lbl.gov/2014/reviews/rpp2014-rev-monte-carlo-numbering.pdf

o O o= O o

Sl = pu - T 4 B = R o

11
12
13
14

15 7

16

21
22
23
24
25

5

Y
Z{]

211
311
321
411
421
431

KI]

111
221
331
130
310

213
313
323
113
223
333

2112
2212
3122
3112
3212
3222

Karsit-pargaciklar i¢in 1D kodlari yukarida kargi gelen pargacigin
kodunun negatif isaretlisi olarak yazilir. Ornek: karsit-tst kuark (-6).

O.Cakir
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* Bazi Hadronlarin ID Kodlari

Mezonlar: 100 |q.| + 10 |q,| + (2s+1); |q,| > |9,| ;

Ornek: D* (c dbar) mezon id kodu 100x4+10x1+(1)=411,
ve D? (c ubar) mezon id kodu 100x4+10x2+(1)=421.

Bayonlar: 1000 q, + 100q,+ 10 q, + (2s+1) ;q,>q, > q,

Ornek: p+ (uud) baryon id kodu 1000x2+100x2+10x1+(2)=2212.

O.Cakir HPFBU4



Yuksek enerji fizigi surecleri genelde karmasiktir, yani isimalar igerir,
halkalar icerir, vd. Ancak ilk yaklasim olarak bu surecler, temel
parcaciklar (leptonlar, kuarklar ve ayar parcaciklari) arasindaki temel
seviyede etkilesmeler olarak alinabilir.

* Ornek 1

Gelecekte kurulacak bir dogrusal e*e- ¢carpistiricida ee* --> y/ Z° --> p*w
surecini calismak icin PYTHIA’da ilgili fizik surecin sec¢imi, uretim,
bozunum ve sonuglarin yazdirilmasini bulunduran bir ornek
verilecektir. Burada Feynman diyagramlan JaxoDraw® ile ¢izilmistir.

e b
v/Z°

+

€ +

LL

*JaxoDraw2.1, http://jaxodraw.sourceforge.net/
O.Cakir HPFBU4 9



= ere-2y/Z02> u+u- [ffoar2gmZ]

Koseler: ~gy" : ~ gy*(c,-c,'y’)
llerleticiler: ~ 1/g? : ~ 1/(q?-m.?+im_T,)

Genlik: M=M_+M_ ; |M[2=|M|2+|M_|+2M M’
Tesir kesiti: o ~ [<|M[*>/ PA] x LDFU

O.Cakir HPFBU4 10



Process Selection
- QCD
- Electroweak
- Onia

- Top

- Fourth Generation

- Higgs

- SUSY

- New Gauge Bosons
- Left-Right Symmetry
- Leptoquark

- Compositeness

- Hidden Valleys

- Extra Dimensions

O.Cakir

WeakZ0:gmZmode (default = 0;minimum = 0;maximum = )

Chaice of full gamma*/ZA0 structure or not in relevant processes.
00 ull gamma™/Z*0 structure, with interference included.

1 only pure gamma™™ contribution,

2 only pure Z*0 contribution.

Note: irespective of the option used, the particle produced will always be
assigned code 23 for 240, and open decay channels is purely dictated by
what is set for the Z*.

HPFBU4 11



Fizik Siireci Grubu ve Siire¢ ismi: ProcessGroup:ProcessName = on

veya ProcessGroup:all = on

ProcessGroup

ProcessName

SoftQCD minBias,elastic, singleDiffractive,
doubleDiffractive

HardQCD sEg52gg,. gg2qqgbar, qg2qg. 9q2qq.,. qabarl2gg,
gqgbar2qggbarNew, ggl2ccbar. gqgbarZccbar,
ges2bbbar, ggbarZ2bbbar

PromptPhoton qegl2qggamma, gbarZggamma, gglggamma,
ffharZ2gammagamma , ggl2gammagamma

WeakBosonExchange

Ef2FfFf(t:gmZ), £E£f2FF(t: WD

WeakSingleBoson ffbarZgmZ, ffbar2W, ffbarZffbar (s:gm)

WeakDoubleBoson ffbhbarl2gmZgmz, ffbar2ZW, ffbar22Ww

WeakBosonAndParton gqgbarZgmZg . qQgegl2gmZqg, ffbarZgmZgm, fgmIZgmZf
gqgbarl2iWg . qgqgl2Wg. ffbarZ2Wegm., fgm2WE

Charmonium

gg200bar [351(1)]g. gg2Q0bar[3PJ(S821g., ...

Bottomonium

gg200bar [B851 (1) ]g. gg2Q0bar [(3P2(1)]1g. - - -

ProcessGroup

ProcessName

Top

gg2ttbar, ggbarZttbar. qgZtg(t:Wd,
ffbharZ2ttbar(s:gmZ), ffbarZtgbar(s:W)

FourthBottom

geg2lbPrimebPrimebar, gqfZ2bPrimeq{t:W>» ,

FourthTop qgbar2tPrimetPrimebar, fbarZ2tPrimegbar{(s:W), ...
FourthPair ffhbar2tPrimebPrimebar(s:W) ., fbarZtauPrimenuPrimebar (s:W)
HiggsSM ffbar2H, gg2H, ffbar2HZ, ££f2HEff(t:WWD>, ...

HiggsBSM h, H and A as abowve, charged Higgs, pairs

SUSY qgbar2chiOchi0 (SUSY barely begun)

NewGaungeBoson ffbarZgmZZprime, ffbar2Z2Wprime, ffbar22RO0O
LeftRightSymmmetry ffbhbar2ZR, f£ffbar2WR., ffbar22HLHL.. - . -

LeptoQuark qQql2l.0, gqg2ZlL0l, ggZL0lQbar.,. gggbarZXIL.QLOQbar

ExcitedFermion dglZ2dStar, ggZ2uStarqg, ggbarZmaStarmua, ...
ExtraDimensionsG* gg2G*, qgqqgbar2G*, ...

O.Cakir
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e Enerji > 10 GeV (kitle merkezi enerjisi, carpisan demet
deneyleri) — pp carpismalari icin guvenilir calisma bolgesi

> 50 GeV (demet enerjisi, sabit hedef deneyleri)
< 105 GeV (carpisan demet) ve < 1010 GeV (sabit hedef)

 Hadron-hadron veya lepton-lepton carpismalari

e Son durumdaki parcaciklar “vakum” da dretilir, dedektor
malzemesiyle etkilesmeleri icermez

e Sert sire¢ genelde 2-->1, 2-->2 veya bazi durumlarda 2-->3
seklindedir

e Hesaplar LO'da, NLO PDF ayari yapilmistir

O.Cakir HPFBU4 13



* Once PYTHIA 8x‘i kuralim,
http://home.thep.lu.se/~torbjorn/pythia8/pythia8205.tgz
veya varsa guncel olan dosya indirilir.

» tar xvfz pythia8205.tgz , dosya acllir
» cd pythia8205 , yeni dizine gegilir

» .Iconfigure , konfiglirasyon

» make , derleme

» cd examples , drneklerin bulundugu dizine gegilir
~ make mainNN , ve sonrasinda

> .ImainNN > outNN.txt | < Olay
_ | ve tesir kesiti
> nano outNN.txt , editorle acilir bilgileri
- okunur.

O.Cakir HPFBU4 14


http://home.thep.lu.se/~torbjorn/pythia8/pythia8205.tgz

* Baslangicta Standartlar
#include “Pythia8/Pythia.h”
using namespace Pythia8;
Pythia pythia;

* Cesitli Formlarda Baslatma
pythia.readString(“string _deg”); // string degiskenler
pythia.readFile(“dosya_adi”); // dosyadan okuma
pythia.init(); // 8.2 de arguman almaz

* Sonraki olayin Uretimi ve cevrim baslangici
pythia.next();

* Olay liretimi cevrim sonu ve Ozet istatistik bilgiler
pythia.statistics();

0.Cakir HPFBU4
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e Pythia kurdugumuz yerde examples/ dizini altinda bir
metin dizenleyici ile “mymainl.cc” dosyasi
olusturalim ve asagidaki satirlari yazip kaydedelim:

#include "Pythia8/Pythia.h"
using namespace Pythia8;

/7

Pythia

mymaini.cc

pythia.

pythia.
pythia.
pythia.
pythia.
pythia.
pythia.

int main(){

pythia;

readString("WeakSingleBoson: ffbar2gmZ=on") ;
readString("Beams: idA 11");
readString("Beams: idB —-11");
readString("Beams:eCM 350.");

init();

next();

event.list(); Derleme ve galistirma:

cout<<"\n"<<"hello world!"<<endl; > rmake myrnain’
9; > [rnyrnain]

return

¥

O.Cakir
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———————— PYTHIA Event Listing (complete event)

no id  name status mothers  daughters colours p_Xx p_y p_z e m

] 99  (system) -11 (" 0 ] ] ] ] 0.000 2.000 0.000 350.000 350.000
1 11 (e-) -12 (/] 0 15 ] ] ] 0.000 0.000 175.000 175.000 0.001
2 =11 (e+) -12 0 0 16 0 0 0 0.000 0.000 -175.000 175.000 0.001
3 11 (e-) =21 6 6 5 0 0 0 0.000 0.000 174.956 174.956 0.000
4 =11 (e+) =21 7 0 5 0 0 0 0.000 0.000 -12.554 12.554 0.000
5 23 (Z0) =22 3 4 8 8 0 0 0.000 0.000 162.401 187.510 93.733
6 11 (e-) -42 10 0 3 3 0 0 -0.000 -0.000 174.956 174.956 0.000
7 =11 (e+) -41 11 11 9 4 0 0 0.000 -0.000 -175.000 175.000 0.000
8 23 (Z0) -44 5 5 12 12 0 0 3.160 2.127 162.356 187.510 93.733
9 22 (gamma) -43 7 0 13 13 ] ] -3.160 -2.127 -162.401 162.445 0.000
10 11 (e-) -41 15 15 14 6 0 0 0.000 -0.000 175.000 175.000 0.000
11 =11 (e+) -42 16 16 1 1 0 0 -0.000 -0.000 -175.000 175.000 0.000
12 23 (Z0) -44 8 8 17 17 0 0 3.161 2.128 162.356 187.510 93.733
13 22 (gamma) -44 9 9 18 18 0 0 -3.160 -2.127 -162.401 162.445 0.000
14 22 (gamma) -43 10 0 19 19 0 0 -0.001 -0.000 0.044 0.044 0.000
15 11 (e-) -61 1 0 10 10 ] ] -0.000 0.000 175.000 175.000 0.000
16 =11 (e+) -61 2 0 11 11 0 0 0.000 -0.000 -175.000 175.000 0.000
17 23 (Z0) -62 12 12 22 23 ] ] 3.161 2.128 162.356 187.510 93.733
18 22 gamma 62 13 13 0 0 0 0 -3.160 -2.127 -162.401 162.445 0.000
19 22 gamma 62 14 14 0 0 0 0 -0.001 -0.000 0.044 0.044 0.000
20 22 gamma 63 1 0 0 0 0 0 0.000 0.000 0.000 0.000 0.000
21 22 gamma 63 2 0 0 0 0 0 0.000 0.000 -0.000 0.000 0.000
22 3 (s) -23 17 0 26 26 101 0 18.241 -4.713 168.716 169.765 0.500
23 -3 (sbar) -23 17 0 24 25 0 101 -15.080 6.840 -6.359 17.745 0.500
24 -3 (sbar) -51 23 (] 27 28 0 102 -1.304 -1.061 -11.558 11.690 0.500
25 21 (g) -51 23 0 29 29 102 101 -8.740 6.601 51.769 52.915 0.000
26 3 (s) -52 22 22 30 31 101 ] 13.206 -3.412 122.145 122.905 0.500
27 -3 (sbar) -51 24 0 76 76 0 103 0.463 1.223 -6.447 6.597 0.500
28 21 (g) =51 24 0 35 35 103 102 -1.837 -2.232 -4.698 5.516 0.000
29 21 (g) -52 25 25 32 32 102 101 -8.670 6.548 51.355 52.492 0.000

O.Cakir HPFBU4 17



e Herbir parcacik icin 'mother’ ve 'daughter' cift indisi olay
kaydinda farkli girdiler arasinda gelisim iliskisi tzerine bilgi
saglar. Ornegin, ab-->cd sirecinde a ve b nin yerleri c ve d
nin 'mother' indislerini tasir, bunun tersine bir iliski de
'‘daughter’ indisleri icin gecerlidir. Bu indisler ardisik degilse
Ilk ve son girdi arasinda bir aralik tanimlar, oyleki bircok
parton iceren 'string' sistemi bircok hadrona parcalanabilir.

Ozel durumlarda, bir etki ile parcacigin momentumu
degistiginde (parton saganaginin dipol
tanimlamasinda,ISR tanimlamasinda,vb.) ayni parcacik
'kopya' olarak goranir veya 'mother’ olay listesinde
‘daughter’ dan sonra goérunebilir, motherList() ve
daughterList() metotlari bir parcacigin indislerini verir.

O.Cakir HPFBU4 18



_-—_
DT RIA 8¢ punum <opLam,

* Bazi Durum (Status) Kodlari

Durum
kodu
araligi
11 - 19
21 - 29
31 -39
41 - 49
51 -59
61 — 69
71-79
81 — 89
91 — 99

Aciklama

demet parcaciklari

sert (hard) altstireclerin parcaciklari

coklu-parton etkilesmelerinde sonraki altsireclerin parcaciklari
ilk-durum-saganaklari tarafindan uretilen parcaciklar
son-durum-saganaklari tarafindan tretilen parcaciklar

demet-kalintisi islemi ile Gretilen parcaciklar

hadronlasma surecinin basindaki partonlar

hadronlasma sureci tarafindan tretilen birincil hadronlar

Bozunma surecinde veya Bose-Einstein etkileri ile tretilen parcaciklar

Bir parcacigin bozunmasina veya dallanmasina izin verildiginde onun durum
kodu negatif olur (fakat olay kaydindan cikarilmaz), sadece son durumda kalan
(bozunmayan veya hadronlasmayan) parcaciklar pozitif kodlu olurlar. Burada
isFinal() metodu pozitif/negatif durum kodu i¢in dogru/yanhs ifade saglar.

O.Cakir
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Herbir parcacik nesnesi asagidaki ozellikleri bulundurur:

id() : parcacik kimligi (kodu), PDG kodlari

status() : durum kodu, verilen bir parcacigin nerede ve nigin Uretildigi
bilgisini verir. Negatif kod = artik varolmayan parcacik.

mother1(), mother2() : ilk ve son ana indisleri.

daughter1(), daughter2() : ilk ve son trin indisleri.

col(), acol() : renk ve karsit-renk etiketleri.

px(), py(), pz(), e() : dortli-momentum bilesenleri (GeV) cinsinden.
m() : katle (GeV) cinsinden.

scale() : parton Uretilen Olcek; modele-6zgu.

xProd(), yProd(), zProd(), tProd() : uretim kdsesi (mm cinsinden).
tau() : has yasam suresi.

» metotlar bazi durumlarda, ornegin ozellikleri belitmede, arguman ile
kullanilabilir.

O.Cakir HPFBU4 20



#include "Pythia8/Pythia.h"

using namespace Pythia8;

int main() {

Pythia pythia;
pythia.readString("Beams:idA = 11");
pythia.readString("Beams:idB = -11");
pythia.readString("Beams:eCM = 350.");

pythia.readString("WeakSingleBoson:ffb
ar2gmZ = on");

pythia.readString("WeakZ0:gmZmode=0
");

/I gmZmode=0 : gama ve Z0 katkisi
pythia.readString("23:o0nMode = off");
pythia.readString("23:onlfAny= 13

oy |

for (int iEvent = 0; iEvent < 100; +
+iEvent) {

pythia.init();

if (Ipythia.next()) continue; }
pythia.stat();
return O; }

mymain2.c

O.Cakir
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no id
%] 99
1 11
2 -11
3 11
4 -11
5 23
6 11
7 -11
8 23
9 22

10 11

11 -11

12 23

13 22

14 22

15 22

16 13

17 -13

18 -13

19 22

20 13

PYTHIA Event Listing

name

(system)

(e-)
(e+)
(e-)
(e+)
(z0)
(e-)
(e+)
(z0)

(gamma)

(e-)
(e+)
(z0)
gamma
gamma
gamma
(mu-)
(mu+)
mu+
gamma
mu-—

End PYTHIA Event Listing

(complete event)

status mothers
-11
-12
-12
-21
=21
=22
-41
-42
-44
-43
-61
-61
-62

B
NRPOONROURSWNIS®®
[y

D000 LEOIRRUROL,NESS®

52 16 16
Charge sum: ©.000

daughters colours p_x p_y

/] ‘] ] /] 0.000 0.000
10 ‘] ] /] 0.000 0.000
11 ‘] ] (] 0.000 0.000
5 ‘] %] /] 0.000 0.000
5 4] ] /] 0.000 0.000
8 8 ] /] 0.000 0.000
9 3 ] /] -0.000 -0.000
4 4 ] (/] 0.000 0.000
12 12 ] @ 0.001 -0.000
13 13 (] %] -0.001 0.000
6 6 (] %] 0.000 0.000
7 7 (] %] 0.000 -0.000
16 17 (] %] 0.001 -0.000
/] ‘] [“] /] -0.001 0.000
/] ‘] ] /] 0.000 0.000
/] ‘] ] /] 0.000 0.000
20 20 ] /] 164.057 49,889
18 19 ] (] -164.056 -49.889
("] (%] %] ("] -162.356 -49.294
('] 4] ] /] -1.700 -2.596
('] 4] ] /] 164.057 49,889

Momentum sum: 0.000 -0.000

p_z e m
0.000 350.000 350.000
175.000 175.000 0.001
-175.000 175.000 0.001
174.996 174.996 0.000
-175.000 175.000 0.000
-0.004 349.996 349.996
175.000 175.000 0.000
-175.000 175.000 0.000
-0.004 349.996 349.996
0.004 0.004 0.000
175.000 175.000 0.000
-175.000 175.000 0.000
-0.004 349.996 349.996
0.004 0.004 0.000
0.000 0.000 0.000
-0.000 0.000 0.000
34.937 174.998 0.106
-34.941 174.998 0.106
-34.579 173.162 0.106
-0.362 1.837 0.000
34.937 174.997 0.106
0.000 350.000 350.000

*——————— PYTHIA Event and Cross Section Statistics

Subprocess Code | Number of events | sigma +- delta
| Tried Selected Accepted | (estimated) (mb)
I I
I I

f fbar —> gammax/Z@ 221 | 1160 100 100 | 2.163e-09 8.787e-11
I I

sum | 1160 100 100 | 2.163e-09 8.787e-11

O.Cakir

End PYTHIA Event and Cross Section Statistics

%
I
I
I
I
I
I
I
I
I
I

%

HPFBU4
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pythia.readString
("WeakZ0:gmZmode=1");

/] foton katkisi

pythia.readString
("WeakZ0:gmZmode=2"),

/I Z-bozon katkisi

pythia.readString
("WeakZ0:gmZmode=0");

/] katkilarin tamami

e e+e- -->y[Z-->ptpu-
surecinin tesir kesitleri

sigma(foton) = 1.107e-09 mb
sigma(Z) = 8.905e-10 mb
sigma(tam) = 2.163e-09 mb
 Fark nedir ?

sigma(tam) — sigma(foton) -
sigma(Z)=1.655e-10 mb

@
23

O.Cakir
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* Ornek: LHC’de Ust Kuark Cift Uretimi

#include "Pythia8/Pythia.h"
using namespace Pythia8;

int main () {

Pythia pythia;

// Surec secimi
pythia.readString("Top:gg2ttbar = on") ;
// Demetler ve eneriji
pythia.readString("Beams:eCM=8000.") ;

29 ¢culau Au

pythia.init(); // pp demetleri o6ntanimli
// Olay uretimi

pythia.next () ;

pythia.stat(); // Istatistik bilgileri

return 0; }

> make mymain3
O.Cakir HPFBU4

> ./mymain3
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* pythia.process.list() kismi liste — sert slireg

PYTHIA Event Listing (hard process)

id name

90 (system)
212 (p+)
212 (p+)

21 (g)

21 (g)

6 (1)

-6 (tbar)

24 (W+)

5 b
=24 (W-)

-5  bbar

-3 shar

4 ¢

11 e-
=12 nu_ebar

End PYTHIA Event Listing

status mothers
-11
-12
-12
-21
=21
=22
-22
=22
23
=22
23
23
23
23
23
Charge sum: 0.00

[~ -~ ]

W WO~ ~J O O U U W WM S

0
0
0
0
0
4
4
0
0
0
0
0
0
0
0
0

daughters colours

0

—

—
S O S O S w O = W U B W

) ) 0
0 ) 0
0 ) 0
6 101 102
6 102 103
g 101 0
10 o 103
12 ) 0
0 101 0
14 ) 0
0 0 103
) 0 104
0 104 0
0 ) 0
) ) 0
Momentum sum:

p_X
0.000
0.000
0.000
0.000
0.000

-25.589

25,589
-58.403
32.814
-26.377
51,966
-2.623
-55.780
26,808

-53.185

0.000

p.y
0.000

0.000
0.000
0.000
0.000
137.054
-137.054
147.770
-10.716
-97.927
-39.127
43,652
104,118
-15.487
-82.441
-0.000

p_z
0.000

4000.000
-4000.000
42,833
-1252,359
-387.911
-821.615
-358.821
-29.090
-373.043
-448.572
-190.208
-168.613
-61.812
-311.231
-1209.526

e
8000.000
4000.000
4000.000

42,833
1252,359
446.443
848.749
401.046
45,397
395.460
453.289
195.171
205.875
69.132
326.327
1295.192

m
8000.000
0.938
0.938
0.000
0.000
171,457
160.890
82,697
4,800
83,319
4,800
0.500
1,500
0.001
0.000
463.215

O.Cakir
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Onceki programa asagidaki eklemeleri yapalim
* bir alt siire¢ daha ekleyelim
pythia.readString(“Top:qgbar2ttbar = on”);
 birden fazla olay lretelim, olay ve parcacik dongiisiu ekleyelim
for(int iEvent=0; iEvent<10; ++iEvent){
pythia.next();
pythia.readString("Next:numberShowEvent = 5");
e list kuark oldugu kayitlari bulalim
int 1Top=0;
for (int i=0; i<pythia.event.size(); ++i){
if(pythia.event[i].id()==6) iTop=i;
cout<<’top pT: "<<pythia.event[iTop].pT()<<endl,
} [l parcacik dongusu

} Il olay dongustu
O.Cakir HPFBU4

> make mymain4

> ./mymain4
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* pythia.stat() : tesir kesitleri mb cinsinden verilmigtir.

K== PYTHIA Event and Cross Section Statistics

|

| Subprocess Code | Number of events | sigma +- delta

| | Tried Selected Accepted |  (estimated) (mb)

| | |

|

| | |

| g g->1 thar 601 | 138 5 5| 1.106e-07 1.917e-08
| q qbar -> t thar 602 | 21 5 5| 4.054e-08 1.132e-08
| | |

| sum | 165 10 10 | 1.511e-07 2.226e-08
|

K=mmmmmm End PYTHIA Event and Cross Section Statistics

X
|
|
|
|
|
|
|
|
|
|
|
X

O.Cakir HPFBU4

27



#include "Pythia8/Pythia.h"
using namespace Pythia8;
int main() {

// Olay Uretici. Sure¢ secimi. LHC baslatma.

Histogram.
Pythia pythia;
pythia.readString("Beams:eCM = 8000.");
pythia.readString("HardQCD:all = on");
pythia.readString("PhaseSpace:pTHatMin

= 20.");
pythia.init();

Hist mult("yuk coklugu”, 100, -0.5, 799.5);
// Olay dongusu baslat. Olay uret. Hata
varsa gec. Ik olani listele.
for (int iEvent = 0; iEvent < 100; ++iEvent) {
if (Ipythia.next()) continue;

mymaind

/[ YUkIU parcaciklari bul ve
histograma doldur.
int nCharged = 0;
for (inti=0;i<
pythia.event.size(); ++i)
if (pythia.event]i].isFinal() &&
pythia.event[i].isCharged())
++nCharged;
mult.fill( nCharged );
// Olay dongusu sonu. Istatistik.
Histogram.
}
pythia.stat();
cout << mult;
return O;

O.Cakir HPFBU4

} LHC de yiik
coklugu dagilimi
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Alt surec tesir kesitleri

%------- PYTHIA Event and Cross Section Statistics

|
| Subprocess ode | Nunber of events | signa +- delta |
| | Tried Selected Accepted | (estinated) (mb) |
| | | |
| |
| | | |
ETEXY iy 34 60 60 | 209001 1.650¢-02 |
| 4.0~ gbar (uds) 11 | 1 ! ] 374803 3748643 |
1440 W oB B B L5l 13570 |
| g albar)' -> g qlbar)’ 114 | 0 5 5 200600 597943 |
| g ghar > g 115 | ] 0 D] 000000 0,000e:00 |
| 0 bar =>q' gbar' (uds) 116 | 0 0 0 0.000e+00 0.000e+00 |
|44 ¢ char 1 | 3 1 1] 223 212043 |
| 0 bar => ¢ char 1 | 0 0 0 0.000e+00 0.000e+00 |
| 49> b bbar 13 | 1 0 0| 0.000e40 00006400 |
| 0 gbar -> b bbar 14 | 0 0 0 0.000¢+00 0000400 |

| |
| sun | 630

100

100 |

3.876e-01

|
2. 360e-0) |

f-----== End PYTHIA Event and Cross Section Statistics

O.Cakir
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2015-01-30 08:22

1.12%10" 1
1.08%10" 1
1.04x10% 1
1,00x10" 1
0.96%10 1
0.92¢10" 1
0.88%10" 1
0.84x10" 1
0.80%10" 1
0.76%10" 1
0.72¢10" 1
0.68+10" 1
0.64x10" 1
0.60x10" 1
0.56%10 1
0.52¢10" 1
0,48%10" 1
0.44%10" 1
0.40%10* 1
0.36%10" 1
0.32¢10" 1
0.28+10" 1
0,24x10" 1
0,20%10" 1
0.16%10* 1
0.12¢10" 1
0.08%10" 1
0.04%10% 1

Contents
*10% 1
*10" 0
*10°-1
*10°-2

Low edge
*10" 2
*10r 1
*10% 0

Entries =

Basit histogram

yuk coklugu

> >C < > >< > D > > >< L

5 5

X XXX
X XXX
XX XXX XX X
XX XXX XX X

55 X X35 5X X X5 5X5X X 55

XXX XXX XK X XX XKKX X X X

XX X XXX XX X XX XXXX X X X

X XX XX XXXXXX XXXX XXXXX X X X

X XX XX XXXXXX XXXX XXXXX X X X

X XXSXXSXXXXXXSXXXXSXXXXXSX X X5 5 5

X XXXXXXXXXXXXXXXXXXXXXXXXK X XK~ X X

X XKXXXXXXXXXXXXKXKXXXKXKXK X XK X X

> >C >C > > B> DC B B DK > > ><
3< > BC D< > B< B B< D<K DK DK > DK >< > > > wn

10001 0000000
0000000030321251433239152031313421403031000100000100000000000000000000000000000000000000000000000000
0000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000
0000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000

0000000000000111111111111222222222222233333333333344444444444445555555555556666666666666777777777777
0012344367889012234566789001234456788901223456678900123445678890122345667890012344567889012234566789
1864208642086420864208642086420864208642086420864208642086420864208642086420864208642086420864208642

100 Mean = 1.9534e+62  Underflow = 0.0000e+00  Low edge = -5.0000e-01

AUl chan = 1.0000e+02  Rms = 6.6250e+01  Overflow = 0.0000e+00  High edge = 7.9950e+02
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PYTHIA da siniflarin, metotlarin ve ayarlamalarin tanimlari ¢cok lyi
yapiimistir ve kullanighdir. Nihayetinde calismalarin ince-ayari icgin

bunlari

ogrenmek gereklidir.

Bununla birlikte,

tam orneklerle

calismak oldukca 6nemlidir, ve “pythia8205/examples” dizininde
bircok ornek ve aciklamalar bulunmaktadir, bunlardan bazilari
asagida tanitilmistir.

O.Cakir

main0l.cc : LHC'de jet olaylarinda
yuk coklugunu calismak icin basit
bir program.

main02.cc : Tevatron'da Z~0
bozonun pT spektrumunu calismak
icin basit program.

main06.cc LEP1 hadronik
olaylarin tGretimi, e+e- -
gamma*/Z~0 - g gbar, yuk coklugu,
kuresellik, basiklik ve jet analizi.

HPFBU4

main20.cc : PYTHIA 8 ile LHEF
yazma programi, diger programlar
icin de LHEF yazmada kullanishdir.

main24.cc Supersimetri
parcaciklarinin dretimi icin dabhili
uygulanmis tesir Kkesitleri testi,
SUSY spektrum slha2-
example.spc dosyasi icinde
tanimlanmistir ve ayarlar
main24.cmnd dosyasinda
verilmistir.
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! main24. cmnd
I This file contains commands to be read in for a Pythia8 run,

#include "Pythia8/Pythia.h"
using namespace Pythia8;
int main() {

O.Cakir

// Generator. Shorthand for the event.
Pythia pythia;
Event& event = pythia.event;
// Read in commands from external file.
pythia.readFile("main24.cmnd");
// Extract settings to be used in the main program.
int nEvent = pythia.mode("Main:numberOfEvents");
int nAbort pythia.mode("Main:timesAllowErrors™);
double eCM pythia.parm("Beams:eCM");
// Initialize.
pythia.init();
// Histograms.
double epTol = le-6 * e(CM;
Hist epCons("deviation from energy-momentum conservation",100,0.,epTol);
Hist nFinal("final particle multiplicity",100,-0.5,799.5);
Hist dnparticledy("dn/dy for particles",100,-10.,10.);
// Begin event loop.
int iAbort = @;
for (int iEvent = @; iEvent < nEvent; ++iEvent) {
// Generate events. Quit if failure.
if (!pythia.next()) {
if (++iAbort < nAbort) continue;
cout << " Event generation aborted prematurely, owing to error!\n";
break;

// Loop over final particles in the event.

int nFin = 0@;

Vec4 pSum;

for (int i = 0; i < event.size(); ++i) if (event[i].isFinal()) {
nFin++;
pSum += event[il.p();
dnparticledy.fill(event[i]l.y());

// Check and print event with too big energy-momentum deviation.
nFinal. fill(nFin);
double epDev = abs(pSum.e() - eCM) + abs(pSum.px()) + abs(pSum.py())
+ abs(pSum.pz());
epCons. fill(epDev);
if (epDev > epTol) {
cout << " Warning! Event with epDev = " << scientific
<< setprecision(4) << epDev << " now listed:";
event.list();
} // End of event loop.
} // Final statistics and histogram output.
pythia.stat();
cout << epCons << nFinal << dnparticledy;
return 0;

HPFBU4

I'1) Settings used in the main program,

Main:numberOfEvents = 10000 ! nunber of events to generate
Main:timesAllowErrors = 3 ! "how many aborts before run stops

1'2) Settings related to output in init(), next() and stat(),
InitishowChangedSettings = on I list changed settings
Init:showChangedParticleData = off ! list changed particle data
Next:numberCount = 500 ! print message every n events
Next:numberShouInfo = 2 ! print event information n times
Next:numberShowProcess = 2 ! print process record n times
Next:numberShowEvent = 2 ! print event record n tines

I'3) Bean parameter settings. Values below agree with default ones.

Beans:idA = 2212 ! first beam, p = 2212, phar = -2212
Beams:1dB = 2212 ! second beam, p = 2212, pbar = -2212
Beans:eCM = 13000, I (M energy of collision

I 4) Read SLHA spectrum (a few examples are provided by default)

SLHA: file = slha2-example.spc ! Sample SLHAZ spectrum

#5LHA:file = slhal-example.spc | Sample SLHAL spectrum, for (MSSM-10.1.1
#SLHA: file = spslaWithDecays.spc ! Older sample spectrum with DECAY tables
I'5) Process selection
SUSY:all = on
#5USY:gg2qluinogluino = on
#5USY:qabar2gluinogluino = on
#5USY:qqbar2chidchid = on
#5USY:qgbar2chitchi- = on

1 6) Settings for the event generation process in the Pythia8 library,

! Switches on ALL (~408) SUSY processes

PartonLevel:MPI = off ! no multiparton interactions
PartonLevel:ISR = off I no initial-state radiation
PartonLevel:FSR = off I'no final-state radiation

!

no hadronization

HadronLevel:Hadronize = off
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# SOFTSUSY3. 5.1 SLHA compliant output
# 8., Allanach, Comput, Phys. Commun, 143 (2002) 305-331, hep-ph/0104145
Block SPINFO # Program nfornatLon
1 SOFTSUSY  # spectrun calculator
2350 Hersion nunber
Block MODSEL # Select moel
L1 #sugre
b1 #flavour violating NSSH
Block SHINPUTS # Standard Nodel Lnputs
191000402 # alpha_en*(~1)(NZ) SH WSbar
10639000605 # 0_Ferni
10900000e-01  # alpha_S(NZ)WSbar
11876000e41  # NZ{pole)
4,20000000¢+00  # nb(nb)

1700000006402 # Mtop(pole)

!
P
!
!
!
!

e L e Al D

O.Cakir

Block MINPAR

1.00000000e+01
1.00000000e+00
1,25000000e+02
5.00000000¢+02
0.00000000¢+00
Block EXTPAR

# SUS
# tan
# sig
# no
# ni2
# A0
#sca

0 1.81864153e+16  # MX
# SOFTSUSY-specific non SLHA inf
# MIXING=2 Desired accuracy=1.00
Block MASS

3
4
1
2
5

# PG code  mass
24 8.03781806e+01
25 1.13597554e+02
35 T7.11020466e+02
36 7.10738541e+02
37 7.15515428e402
1000021  1.15305687e+03
1000022  2.04229580e+02
1000023  3.85342203e+02
1000024  3.85343980e+02

HPFBU4

Y breaking input parameters

b
n(mu)

le of SUSY breaking BCs

scale
ormation:

000000e-03 Achieved accuracy=6.67971000e-04

# Mass spectrum
particle

# M

#ho

# Ho

# A0

¥ Ht

# ~q

# ~neutralino(1)
# ~neutralino(2)
# ~chargino(1)




PYTHIA Event Listing (h

id  name
9 (systen)
212 (p+)
212 (p#)
1 (d)

-1 (dbar)
1000024  (~chi_14)
1000024  (~chi_1-)
1000011  (~e_L+)

12 nue
1000013  ~e_1-

-14  nu_mubar
1000022  ~chi_10
-15  taut

End PYTHIA Event Listing

ard process)

status  mothers
-11
-12
-12
-21
-21
-22
-22
-22
23
23
23
23
23
Charge sum: 0.00

—_— ~—d O O U LN Ll LD D S S S
(== -~~~ I~~~ A -~ -~ e - -~ -~ -~ T -~

daughters  colours

0

S o O o S = W —1 Ut Ut B

0 0 0
0 0 0
0 0 0
6 101 0
6 0 101
8 0 0
0 0 0
2 0 0
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0
Momentum sum:

DX
0.000
0.000
0.000
0.000
0.000

31771
-31.771
-15.922

47,693

-10.959

-20.813

-28.260

12,338

-0.000

]
0.000

0.000
0.000
0.000
0,000
9,488
-9.488
15,330
-5.842
10.260
-19.747
24,660
-9,330
0.000

p_
0.000

6500.000
-6500.000
1253,586
-127.910
708.028
417,648
213,031
494,996
465,509
-47.860
191,686
21,345
125,676

g

m

13000.000 13000, 000

6500. 000
6500. 000
1253, 586
127,910
§06.339
575,158
309,016
497,323
519,357
55,801
282,59
26,421
1381, 496

0.938
0.938
9,000
0,000
384,421
394,052
202,75
0.000
229,799
9,000
204,230
L177
800. 866

O.Cakir
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———————— PYTHIA Event Listing (complete event)

no id  name status mothers daughters colours p_X p_y p_z e m
0 90  (system) -11 0 0 0 0 ] 0 0.000 0.000 0.000 13000.000 13000.000
1 2212 (p+) -12 0 0 7 ] 0 0 0.000 0.000 6500.000 6500.000 0.938
2 2212 (p+) -12 0 0 8 ] 0 0 0.000 0.000 -6500.000 6500.000 0.938
3 1 (d) =21 7 7 5 6 1ol 0 0.000 0.000 1253.586 1253.586 0.000
4 -1 (dbar) =21 8 8 5 6 o 101 0.000 0.000 -127.910 127.910 0.000
5 1000024  (~chi_1+) =22 3 4 9 9 0 0 31.771 9.488 708.028 806.339 384.421
6 -1o000024  (~chi_1-) =22 3 4 10 10 ] 0 -31.771 -9.488 417.648 575.158 394,052
7 1 (d) -61 1 0 3 3 101 /] 0.231 1.895 1253.584  1253.585 0.000
8 -1 (dbar) -61 2 0 4 4 0 101 0.237 -1.062 -127.907 127.912 0.000
9 1000024  (~chi_14) -62 5 5 15 16 ] 0 32.902 10.224 708.007 806.339 384.421
10 -1000024  (~chi_1-) -62 6 6 17 18 0 /] -31.534 -9.391 417.669 575.158 394,052
11 2203 uu_l 63 1 0 0 0 0 101 -0.231 -1.895 5246.412 5246.413 0.771
12 2 63 2 0 0 0 101 0 -0.509 0.587 -1274.534 1274.535 0.330
13 2103 ud_1 63 2 0 0 0 0 104 0.170 -0.120 -2585.590  2585.590 0.771
14 1 d 63 2 0 0 0 104 0 0.103 0.594 -2511.965 2511.965 0.330
15 -1000011  (~e_L+) =22 9 ] 19 20 ] 0 -15.834 15.612 213.024 309.020 222,755
16 12 nu_e 23 9 0 0 0 0 0 47.836 -5.388 494.984 497.319 0.000
17 1000013 ~e_1- 23 10 0 0 0 0 0 -10.744 10.347 465.528 519.371 229.799
18 -14  nu_mubar 23 10 0 0 0 0 0 -20.790 -19.738 -47.858 55.787 0.000
19 1000022 ~chi_l@ 23 15 0 0 0 0 0 -28.179 24,918 191.679 282.605 204.230
20 -15  (tau+) =23 15 0 21 23 0 0 12.346 -9.306 21.345 26.415 1.777
21 -16  nu_taubar 91 20 0 0 0 0 0 8.082 -6.413 13.721 17.167 0.000
22 111 (pie@) -91 20 0 24 25 0 0 0.243 -0.088 0.211 0.360 0.135
23 211 pi+ 91 20 0 0 0 0 0 4,020 -2.804 7.413 8.888 0.140
24 22 gamma 91 22 0 0 0 0 0 0.053 0.034 0.066 0.091 0.000
25 22 gamma 91 22 0 0 0 0 0 0.190 -0.122 0.145 0.269 0.000
Charge sum: 2.000 Momentum sum: -0.000 -0.000 -0.000 13000.000 13000.000

———————— End PYTHIA Event Listing
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¥mmmmmme PYTHIA Event and Cross Section Statistics X
| |
| Subprocess Code | Nunber of events | signa +- delta |
| | Tried Selected Accepted |  (estimated) (mb) |
| | | |
| |
| | | |
| q gbar' -> ~chi_L+ ~chi_1- 1591 | 118620 9418 9380 | 2.263e-11 1.160e-13 |
| q gbar' -> ~chi_L+ ~chi_2- 1592 | 654 39 39| 1.098e-13 7.957e-15 |
| q gbar' -> ~chi_2+ ~chi_1- 1593 | 639 34 34| 1.048e-13 7.585-15 |
| q gbar' -> ~chi_2+ ~chi_2- 1594 | 1833 548 547 | 1.366e-12 2,843e-14 |
| | | |
| sum | 127746 10039 10000 | 2.421e-11 1,199e-13 |
| |
¥mmmmmme End PYTHIA Event and Cross Section Statistics X

O.Cakir HPFBU4 35



2015-01-30 11:56 dn/dy for particles
4.20*x10" 3 2
4.05%10™ 3 X5X37
3.90x10~ 3 XXXXX3
3.75%10" 3 TXXXXXX
3.60*x10~ 3 XXXXXXXT
3.45%10~ 3 HKEXXKXXXXX3
3.30*x10~ 3 TXXXXXXXXXX
3.15%10~ 3 J9.6.0.0.0.0.9.0.0.0.4
3.00x10" 3 §9.6.0.0.0.6.9.6.9.0.9.¢
2.85%10~ 3 2).0.0.9.6.9.0.0.0.9.6.¢.¢1
2.70*x10~ 3 h 0. 9.6.6.0.0.6.9.6.9.0.0.04
2.55%x10~ 3 ED.0.9.0.0.0.9.6.9.0.0.0.0.0.4
2.40%x10~ 3 ) 9.0.0.0.0.0.9.6.0.0.0.0.6.6.41
2.25*%10~ 3 3 P 0.0.0.0.0.0.9.6.0.0.0.0¢.6.04 5
2.10%x10™ 3 X6 ) 9.0.9.0.0.6.9.6.9.9.0.0.9.6.9.4 7X
1.95%10~ 3 XX1 POV GG 0000000008604 XX6
1.80%10™ 3 8XXX MOKKKHXKKKKKXXKKXKXT BXXX
1.65%10~ 3 XXXX E3.0.0.0.9.0.$.0.0.0.9.6.9.0.0.0¢64 XXXX
1.50%10~ 3 XXXX2 D9.6.0.0.0.0.9.6.0.0.0.09.6.9.000¢: 3XXXX
1.35%10"~ 3 TXXXXX ED9.0.9.0.0.0.9.6.9.0.0.0.9.6.9.0.0.04 XXXXX9
1.20%10~ 3 XXXXXX4 h0.0.6.0.0.0.0.9.6.0.0.0.09.6.9.6000 ¢ AXXXXXX
1.05%10"~ 3 XXXXXXX FR0.0.0.9.6.6.0.0.0.9.6.0.0.0.0.86.9.0.001 BXXXXXXX
9.90x10"~ 3 XXXXXXX84 J00.0.0.0.0.0.0.0.0.0.09.0.0.0000600¢:] AXXKKXXXX
@.75%10~ 3 SXXXXXXXXX953 [3,0.0.9.6.6.0.6.6.9.6.6.0.0.09.6.90006604 BIXKKXXXXXX
9.60x10"~ 3 ) 9.6.9.0.0.¢.9.6.9.00¢ kP E2,0.0.0.9.0.9.0.0.09.6.90.0009.090000090904 124 XXXXXXXXXXXXX9
9.45%10~ 3 D 9.6.0.0.0.0.9.6.0.0.0.0.9.6.0.0. %0 E30.0.9.6.0.0.0.0.9.6.0.00.096.000060000004 EL0.0.9.6.0.0.0.0.9.6.6.0.0.0.6.6.0.4
9.30:x10" 3  3XXOOKAXXXXXXXXXXXTB632 PEEY.0.9.60.0.0.0.0.9.6.0.0.0.09.60.000000000666¢ 1 2345 8XXXKHKAXKXAXXXKXXXXXXS
[/ RT S N Sl D 0. 0. 0.9.6.0.0.0.0.9.6.0.0.0.0.6.6.0.0.6.0.66.00008-1-1=1-0.90.6.0.0.0.0.9.6.0.0.0.00.6.00000000000000000000081:1)000600000000000600000000000604
Contents
*10" 3 0011221110000000000000000000000000000001112233343434333322111000000000000000000000000000000111221100
*10" 2 1637188318876654443332221111111111234692594814709090753072741864221111111112222333445666789137018352
*10~ 1 9517441716136429746239548845333387469831550364147740964016572705939532455790269467670009304196568292
*10™ @ 9115668575229598559006918397614352641309169154259774126743762285258561077468988732846172739397093923
Low edge
*10" 1 1000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000
*10~ @ ©999998888877777666665555544444333332222211111600000000111112222233333444445555566666777778888899999
*10"—-1 ©864208642086420864208642086420864208642086420864202468024680246802468024680246802468024680246802468
Entries = 112041 Mean = 5.1740e-03 Underflow = 6.1000e+01 Low edge = —-1.0000e+01
All chan = 1.1192e+05 Rms = 5.1317e+00 Overflow = 5.5000e+01 High edge = 1.0000e+01
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() Les Houches (LHA,LHE) dosyalarindan
spektrum bilgileri veya olay bilgileri
okunmasi

e () LHEF veya HepMC olay formatinda
yazilmasi

e (i) Parton dagilim fonksiyonlari LHAPDEF ile
baglant

 (iv) Analiz programi Root ¢cercevesinde grafik
/ histogram 0Ozellikleri
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FeynRules MadGraph

Events

CalcHEP

Bir BSM Lagrangian'inden parcacik - seviyesi Monte
Carlo olay uretimine sistematik bir sekilde benzetim
basamaklari gosterilmistir. Bu derslerde buradaki birgok

programdan bahsedilecektir.
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#include <iostream>

#include "Pythia8/Pythia.h"

#include "TH1.h"

#include "TVirtualPad.h"

#include "TApplication.h"

#include "TFile.h"

using namespace std;

using namespace Pythia8;

int main(int argc, char* argv[]) {

TApplication theApp(“hist", &argc, argv);
Pythia pythia;
pythia.readString("HardQCD:all = on");
pythia.readString("PhaseSpace:pTHatMin = 20.");
pythia.readString("Beams:eCM = 13000.");
pythia.init();

TFile* outFile = new TFile("histmult.root",
"RECREATE");

TH1F *mult = new TH1F("mult","charge multiplicity", reurn 0; }
100, -0.5, 799.5);
O.Cakir HPFBU4

for (int iEvent = 0; iEvent < 5000; ++iEvent) {
if (!pythia.next()) continue;

int nCharged = 0;

for (inti=0; i < pythia.event.size(); ++i)

if (pythia.event[i].isFinal() &&
pythia.event[i].isCharged())

++nCharged;
mult->Fill( n"Charged ); }
pythia.stat();
mult->Draw();

cout << "\nDouble click on the histogram
window to quit.\n";

mult->Write();
delete outFile;
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ATLAS (electron channel)

DO pr3 > 70 GeV, |y| < 2.4

7000 GeV pp e
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p.(2nd jet) [GeV] m ., [GeV]
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* T. Sjostrand et al., An Introduction to PYTHIA 8.2, arXiv:1410.3012 [hep-
ph], web sayfasi:

http://home.thep.lu.se/~torbjorn/pdfdoc/pythia8200.pdf

* T. Sjostrand, S. Mrenna and P. Skands, A Brief Introduction to Pythia 8.1,
arXiv:0710.3820, web sayfasi:

http://home.thep.lu.se/~torbjorn/pythia8/pythia8100.pdf

Online Manual:

http://home.thep.lu.se/~torbjorn/php8157/Welcome.php

* T. Sjostrand, S. Mrenna and P. Skands, PYTHIA 6.4 Physics and Manual,
hep-ph/0603175, web sayfasi:

http://www.thep.lu.se/~torbjorn/pythia/lutp0613man2.pdf
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» Kiitle merkezi enerjisi vs=3 TeV olan
bir Lineer Carpistiricida, e-+e
2>v/Z0/Z'02>u+u- slrecinde mz=3 TeV
alarak fotonun, Zo bozonun ve Z'o
bozonun (sequential type) toplam tesir
kesitine katkilarini PYTHIA ile
hesaplayiniz. Z' sinyalini nasil
algilayabileceginizi tartisiniz.
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/I pythia8 basic example
void pythia8(Int_t nev =100, Int_t ndeb = 1) {
const char *p8dataenv = gSystem->Getenv("PYTHIASDATA");
if (Ip8dataenv) {
const char *p8env = gSystem->Getenv("PYTHIAS8");
if (Ip8env) {
Error("pythia8.C", "Environment variable PYTHIA8!");
return; }
TString p8d = p8env;
p8d +="/xmldoc";
gSystem->Setenv("PYTHIASDATA", p8d); }
const char* path = gSystem->
ExpandPathName("$PYTHIA8BDATA");
if (gSystem->AccessPathName(path)) {
Error("pythia8.C", "Env.variable PYTHIAS8DATA!");
Return; }
/I Library
gSystem->Load("libEG");
gSystem->Load("libEGPythia8");
/[ Histograms
TH1F* etaH = new TH1F("etaH", "Pseudorapidity", 120, -12., 12.);
TH1F* ptH = new TH1F("ptH", "pt", 50, 0.,10.);
/I Array of particles
TClonesArray* particles = new TClonesArray("TParticle", 1000);
/I Create pythia8 object
TPythia8* pythia8 = new TPythia8();
/I Configure
pythia8->ReadString("HardQCD:all = on");

pythia8->Initialize(2212 /* p */, 2212 /* p */, 14000. /* TeV */);
/[ Event loop
for (Int_t iev = 0; iev < nev; iev++) {
pythia8->GenerateEvent();
if (iev < ndeb) pythia8->EventListing();
pythia8->ImportParticles(particles,"All");
Int_t np = particles->GetEntriesFast();
// Particle loop
for (Int_tip = 0; ip < np; ip++) {
TParticle* part = (TParticle*) particles->At(ip);
Int_t ist = part->GetStatusCode(); // Positive codes final particles.
if (ist <= 0) continue;
Int_t pdg = part->GetPdgCode();
Float_t charge = TDatabasePDG::Instance()
->GetParticle(pdg)->Charge();
if (charge == 0.) continue;
Float_t eta = part->Eta(); Float_t pt = part->Pt();
etaH->Fill(eta);
if (pt > 0.) ptH->Fill(pt, 1./(2. * pt)); } }
pythia8->PrintStatistics();
TCanvas* c1 = new TCanvas("c1","Pythia8 test example",800,800);
c1->Divide(1, 2); c1->cd(1);
etaH->Scale(5./Float_t(nev));
etaH->Draw();
etaH->SetXTitle("#eta"); etaH->SetYTitle("dN/d#eta");
c1->cd(2); gPad->SetlLogy();
ptH->Scale(5./Float_t(nev));
ptH->Draw();
ptH->SetXTitle("p_{t}[GeV/c]"); ptH->SetYTitle("dN/dp_{t}"{2}[Ge V] {-2}");
}
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