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PYTHIA* ciris

PYTHIA, secilen fizik modeli cercevesinde Monte Carlo
teknikler1 kullanarak yiiksek enerji fizigr olaylart uretme
programidir. Parcacik c¢arpismalarinin  ve etkilesmelerinin
benzetiminde kullanilir. Program, orta ve ylksek momentum
aktarimhi etkilesmeleri, etkilesmede ¢ikan parcaciklarin bozunma
ve dallanmalarini, sacilma tesir kesitini, 1lk durum ve son durum
1s1malarin, goklu etkilesmeleri, parton daglhm fonksiyonlarini ve
partonlarin  hadronlasmasi  1¢in  gerekli alt programlari
icermektedir.

Torbjbrn Sjbstrand, LUND  Steven Mrenna, FNAL  Peter Skands, FNAL

http://home.thep.lu.se/~torbjorn http://home.fnal.gov/i~mrenna http://skands.web.cern.ch/skands

*T. Sjostrand et al., A Brief Introduction to PYTHIA 8.1, arXiv:0710.3820
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P I I HlA FORTRAN 77->C++

* Simdilik Fortran dilinde yazilmis PYTHIA 6.4 kadar olgunlasmamis olsa bile,
C++ dilinde yeniden yazilan Pythia 8 eklenen bazi yeni siirecler ve diger
programlarla etkilesimi acisindan ozellikle LHC fizigi arastirma acisindan
oldukca onem kazanmistir.

PYTHIA 6-->8 GECIiS NEDENI:

* Fortran destegi gittikge azaliyor

* Geng deneyciler C++ tercih ediyor
* Bazi 6zellikleri modernlestirmek

Fortran 77 C++

e

PYTHIA 6.4

( \
L Pythia 8.1

\_
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PYTH |A HADRONIK SUREC

PDF
ME
MPI
ISR
FSR
BR

Hadr.
Decays

Genel-amacli olay tireticiler: PYTHIA, HERWIG, SHERPA.
PYTHIA boyutu: ~80,000 satir (PYTHIA 6 (Fortran), PYTHIA 8 (C++)).
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PYTHIA 6-4 OLAY URETIMI

* Bir PYTHIA programini ¢alistirmak ¢ temel
asamada gerceklesmektedir:

* Baslangi¢c/Hazirhk

— CALL PYINIT(‘CMS’,’e+’,e->,200D0)
* Olay Uretimi

— CALL PYEVNT

* Sonuclar
— CALL PYSTAT(1)

O.Cakir HPFBU14



_r) _( _rf“_,—& JJ—_.J DERLEME

* Program, asagidaki web sayfasindan elde edilebilir,
http://www.hepforge.org/archive/pythia6/pythia-6.4.26.1.gz
* DERLEME

Linux isletim sistemi altinda bu fortran programini derlemek (compile) icin
program dosyasinin bulundugu /home/user/pythiaé dizininde,

gfortran -c pythia-6.4.26.f -o pythia-6.4.26.0

yazilir. Kullanici hazirladigr 6rnek programlari PYTHIA ile baglamasi
(link) icin nesne dosyasi ve arsiv dosyasi yapilmahdir,

ar rv libpythhia6426.a pythia-6.4.26.0
daha sonra
ranlib libpythia6426.a

yazarak bu arsiv dosyasinin “index”ini hazirlamis oluruz. Bundan sonra
kullanici ornek dosyas1 “mainx.f”, bu kiituphane dosyas: ile birlikte
derlenebilir.

* Baz1 durumlarda CERN program Kkiitiiphane dosyalar1 (CERNLIB) ile
birlikte kullanilabilir, Boylece

cp libpythia6426.a /cern/pro/lib
komutu ile CERNLIB birlikte erisim yoluna kopyalanabilir.

O.Cakir HPFBU14 7



PYTHIA ©.4 srnexa

* Ornek1

Enerjisi 3.8 GeV (¢ c¢) sisteminin Uretimi ve sonrasindaki

hadronlasma olayn. KS: durum kodu

IMPLICIT DOUBLE PRECISION(A-H, O-2) KF: gesni kodu
CALL PY2ENT(0,4,-4,3.8D0) orig: kaynak

CALL PYLIST( 1) Event listing (summary)

I particle/jet KS KF orig P_x P_Y P_z E m
END 1 (e) A 12 4 0 0.000 0.000 1.166  1.900  1.500
2 (cbar) v 11 -4 0 0.000 0.000 -1.166 1.900 1.500
3 (string) 11 92 1 0.000 0.000 0.000 3.800 3.800
4 (DO) 11 421 3 0.086 0.006 -0.355 1.900 1.865
5 (Dbar0) 11 -421 3  -0.086 -0.006 0.355 1.900 1.865
. . — 6 K- 1 -321 4 0.333 0.272 -0.010 0.655 0.494
Olay IlSteS| 3 8 Gev (C C) 7 pi+ 1 211 4 -0.056 0.060 0.150 0.221 0.140
- 8 (pi0) 11 111 4  -0.303 0.074 -0.480 0.588 0.135
oC = = 9 (pi0) 11 111 4 0.111 -0.400 -0.015 0.437 0.135
Ul’etlml ve 10 (KO) 11 311 5 0.230 0.044 0.266 0.611 0.498
o 11 pi- 1 -211 5 -0.079 -0.240 0.354 0.457 0.140
dogrudan 12 pi+ 1 211 5 -0.014 0.094 -0.029 0.172 0.140
13 (pi0) 11 111 5 0.022 -0.175 -0.127 0.256 0.135
14 (pi0) 11 111 5 -0.245 0.271 -0.109 0.405 0.135
\ bozunumu / 15 gamma 1 22 8 -0.152  0.006 -0.335  0.368  0.000
16 gamma 1 22 8 -0.150 0.069 -0.144 0.219 0.000
17 gamma 1 22 9 0.025 -0.131 -0.068 0.150 0.000
18 gamma 1 22 9 0.086 -0.269 0.052 0.287 0.000
19 K_LO 1 130 10 0.230 0.044 0.266 0.611 0.498
20 gamma 1 22 13 0.078 -0.109 -0.063 0.148 0.000
gfortran ornekl . £ libpythia6426 .a 21 gamma 1 22 13 -0.056 -0.067 -0.064 0.108 0.000
22 gamma 1 22 14 -0.045 0.135 -0.009 0.142 0.000
-0 ornekl .exe 23 gamma 1 22 14 -0.200 0.136 -0.101 0.262 0.000
ﬂ[]:> sum: 0.00 0.000  0.000  0.000  3.800  3.800

./ornekl.exe > ornekl.txt
O.Cakir HPFBU14



_P Y—J_IJI'J J./—\ 541_!: ORNEK 1

ORNEK 1 - Ek aciklama:

O.Cakir

PY2ENT(0,4,-4,3.8D0) satir1 iceren program calistirildiginda
olay PYJETS common block’da tutulur,

PYLIST(1) ile kisa olay listesi alinir.

Ik iki satirda (c) ve (cbar) parantezleri bu parcaciklarin
“fragment” olacagini gosterir, olayin baslangicinda A ve V
harfler1 “string’”’in tst ve alt ucunu temsil eder, genelde
parton/parcacik  “fragmentation” veya bozunmaya ugrar

anlamindadir.

KS=1-10 bozunmadan kalan pargacik i¢in; KS>10 bozunan
veya fragment olan parcacik i¢indir.

KF: Par¢acik ¢esni kodudur. Sonraki sayfada verilmistir

KC: parcacigin kapali kodudur, KC=PYCOMP(KF); Genelde

KF>80 icin KC(1-500) arasi tercih edilir. —
HPFBU14



PYTH IA 6-4 PARCACIK KODLARI (MC)

* Kuark ve Lepton kodlari

* Ayar Bozonlari
ve Diger Bozon Kodlari

KF | Name | Printed || KF | Name | Printed
1 d d 11 e e—

2 u u 12 Vg nu_e

3 8 s 13| p mu-

4 C C 14 vy nu_mu
5 b b 15 T tau-

6 t t 16 V- nu_tau
7 5% b’ 17 o tau’

8 t! t’ 18| v, |nu’_tau
0 19

10 20

O.Cakir HPFBU14

KF | Name | Printed || KF | Name | Printed
21 g g 31
22 9 gamma || 32 | Z" Z'0
23| Z° Z0 33| 2™ Z"0
24 [ WT W+ 34 [ W W+
25| h° hO 35| HY HO
26 36 AY AD
27 371 HT H+
28 38
29 39 G Graviton
30 40
41| RY RO
42 Lq LQ

10




PYTH lA 6 -4 DIGER MODELLER / PARCACIKLAR

- Siipersimetri Parcgaciklari * Technicolor parcaciklari

KF | Name | Printed KF | Name | Prited 3[]&?1 T Nigm Ppril_ritsg 7 (i{{}F[l}Ql \:,_ZI:E P;ér_l::l
1000001 | dg ~dL | 2000001 | dg ~dR 3000211 | = pitc+ | 3100111 | %, .. | pi221 tc
1000002 |, ~ul | 2000002 | uap ~uR 3000221 | % | pi’-tcO | 3200111 | 7de,. | pi-22-8_tc
1000003 | s, ~s Lo | 2000003 | sp ~s R 3000113 | pY | rhotcO | 3100113 | p;,. | rho_1itc
1000004 | ¢, ~c L | 2000004 | cp ~cR 3000213 | pf | rhotc+ | 3200113 | pYy, | Tho 12 tc
1000005 f}l ~b_1 2000005 Erg ~b2 3000223 | w! | omega_tcO || 3300113 p% {1 | Tho 21 tc
1000006 | ~td | 2000006 | ot 0 3000331 | me | etatcO | 3400113 | pyy,. | Tho 22 tc
1000011 | ey, ~el- | 2000011 | ep ~e_R-
1000012 | vy, | ~mueel | 2000012 | wp ~nu_eR * EgZOti k parcaciklar
1000013 | - i ~ouL- ) 2000013 | fig ~ouR- KF Name | Printed KF Name | Printed
1000014 | v | ~numul || 2000014 | Dug ~vnu_muR EI00030 | * | Graviton®
1000015 | 7 | ~tawl- | 2000015 | ~tauR- 9900012 | vpe nu Re 9900023 | 7% Z_RO
1000016 | vy | ~mu_taul || 2000016 | p | ~nu_tauR 9900014 | vg, nuRmu || 9900024 | W, | WR+
1000021 | g ~E {00005 | 32 | ~chi30 0000016 | vg- | nuRtau | 9900041 | HjT | HL++
1000022 | ¥ | ~chi-t0 | 1000035 if} ~chi_40 2900042 | Hg™ | HR++
1000023 | 3 | ~chi20 || 1000037 | Y5 ~vchi 2+
1000024 | i | ~chi_t+ | 1000039 G | ~Gravitino . Uyar||m|§ Kuark ve Leptonlar

45 H% H.30 1000045 i{: ~chi 50 KF Name | Printed KF Name | Printed

46 .'—".{g A_20 4000001 u* d* 4000011 e* e*—

4000002 | d* u* 4000012 | »¥ | nu*_e0
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PYTH lA 6-4 MEZON / BARYON KODLARI

* Bazi Mezon Kodlari * Bazi Baryon Kodlari

= . - ; KF | N 2 Printed KF | Name Printed
KF | Name | Printed | KF | Name | Printed == L 1114 zlin D:;ll:; :_
21 =7 pi+ [213| p' rho+ 2112 | =n n0 2114 | A° Deltal
211 H[] KO 213 H*D K0 2212 p p+ 221—1 .-'l__ Delta+
321 KT K+ 299 | K*t K+ _ 2224 | A Delta++
: e 3112 | X7 Sigma- 3114 | 2 Sigma*-—
411 | DY D+ 413 | D Dx+ 3122 | A° Lambda0
1 0 1 +0 3212 | x0 Sigma0 | 3214 | »+¢ Sigma*0
2Ly D Do 42 DT Dx0 3222 |+ | Sigma+ | 3224 | ¥t | Sigmaws
431 D% Ds+ | 433 Ds{] D*_s+ 3312 | =- Xi- | 3314 | = Xi%-
511 B BO 513 | B° Bx( 3322 | =° Xi0 3324 | =0 Xi%0
< + + O} £+ g+ 3334 | O Omega-
:.21 BD : :23 Bs{] : 112 | 50 | Sigmaco || 4114 | 30 | Sigma*_cO
hal BA B_s0 h33 BA B*_g0 4199 A Lambda_c+
541 Bg Be+t || 543 | BT | Bxct 4212 | Xt | Sigma c+ | 4214 | Xt | Sigma*_c+
. i . A0 T+ . e+ .
111 T pil 113 rlrjl{] rho0 —.122.2 Yo Sigma_c++ 4224 | 37 Sigma*_c++
. . 4132 = Xi_c0
21 7 eta |223] w | omega 4312 | =0 | xi'co [4314| =0 | xixco
3L 7 eta’ |[333| o phi 4232 | =5 Xi_c+
N | 143 | 1/ : 4322 | =F Xi?_c+ || 4324 | = Xi*_c+
f;ﬂ e | Stac ffg ];If-' J/ps1 4332 | QY | OmegacO | 4334 | QX | Omega*_cO
ol my | etad || 9 Upsilon 5112 | %, | Sigmab- | 5114 | N | Sigmasb-
130 | K K_L0 5122 | Ap | Lambda b
210 I{b K S0 5212 | X | Sigma b0 | 5214 | X' | Sigma*_b0

s 5222 | 3 | Sigma b+ | 5224 | X;T | Sigmax_b+

O.Cakir HPFBU14 12



PYTIFIIA ©.4 common sLocks

COMMON/PYJETS/N,NPAD,K(4000,5) ,P(4000,5),V(4000,5)

Olayda baslangi¢, ara ve son durumda butun partonlarin / parcaciklarin
tur, momentum, uretim kosesi bilgilerini tutar.

N: Olayda K,P,V matrislerindeki satir sayisi

NPAD: Yardimci parametre, cift duyarli gercel saylr cevrimi igin cift
tamsayi kontrolu

K(l,J): Parcacigin durumu, kodu, orijini, urun parcacik olup olmadigi
bilgilerini igerir

P(l,J): Parcactkk momentumu GeV cinsinden, P(l1,1)=Px, P(l,2)=Py,
P(1,3)=Pz, P(1,4)=E (eneriji), P(1,5)=m (kutle)

V(I,J): Parcacik uretim uzay koordinatlari mm cinsinden, V(l,1)=x, V(I,2)=y,
V(I,3)=z ve zaman koordinati mm/c (~3.3x10-12s) cinsinden V(l,4)=t
V(l,5)=parcacik has omru.

O.Cakir HPFBU 14
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r) /- | !
_r) _( J_IJ‘“./—X S)Jf_lr- COMMON BLOCKS
COMMON/PYSUBS/MSEL ,MSELPD,MSUB(500) ,KFIN(2,-40:40) ,CKIN(200)

Istenen siirecin secgilmesi, ilk durum parcacik cesnisi veya son durum
parcaciklarina kinematik sinirlama yapilmasi ile ilgili bilgileri tutar.

MSEL: Bazi iligkili alt surecglerin toplu se¢cmi; MSEL=1 (Z/W uretimi @ lepton-
lepton), (QCD yuksek p; suregleri @ hadron-hadron) veya MSEL=6 (ust kuark
cift uretimi, ISUB=81,82,84,85); MSEL=0 sureclerin ayri ayn sec¢ilebilmesi i¢in
kullanihir, ornegin MSUB(ISUB)=1.

MSUB(ISUB): istenen altsiirecin/siirecin (ISUB) agilmasini veya kapatilmasini
saglar; MSUB(ISUB)=1 sure¢ acar, MSUB(ISUB)=0 sluire¢ kapatir.

KFIN(ILKF): Gelen parcaciklar/partonlar (KF) icinden katkisi istenen veya
istenmeyeni se¢mek ic¢in kullanihir; KFIN(,KF)=1 parton/parcacik al,
KFIN(I,KF)=0 parton/parcacik alma anlamindadir. Olayda I=1 demet, |1=2 ise
hedef tarafi anlamindadir.

CKIN(I): Kinematik sinirlar (cut); CKIN(1) inv. Kutle alt siniri, CKIN(2) inv. kutle
ust sinir, CKIN(3) p, alt siniri, CKIN(4) p,; ust siniri, CKIN(7)-CKIN(8) rapidity
sinirlari, CKIN(13)-CKIN(14) pseudorapidity sinirlari, CKIN(17)-CKIN(18) cos©

sinirlari...
O.Cakir HPFBU 14 14



PUTFHEIA ©.4 common srocks

COMMON /PYPARS /MSTP (200) bPARP{Q{]D] J-ISTI (200) ,PARI (200)
Program performansini duzenleyen durum kodlari ve parametreleri icerir,
bu parametreler Olay iiretimi baglamadan dnce degistirilebilir. Ontanimli
degerleri de kullanilabilir.

MSTP(l): MSTP(1) maksimum fermiyon aile sayisini (D=3), MSTP(2) a,
degerinin nasil alinacagini tanimlar, MSTP(3) A degeri se¢cimi, MSTP(4)
Higgs sektoru, MSTP(7) agir kuark cesnisi se¢cimi, MSTP(32) Q? segimi,
MSTP(43) y/Z girisimi, MSTP(44) y/Z|Z’ girigsimi, MSTP(51)-MSTP(52) pdf
secimi, MSTP(61) ilk durum isimasi, MSTP(71) son durum isimasi,
MSTP(81) coklu etkilesmeler, MSTP(111) fragmentasyon ve bozunma,
MSTP(172)=1 degisen demet enerjileri...

PARP(I): PARP(1) Ay, secimi, PARP(2) en duiguk cm enerji (D=10 GeV)...
MSTI(l): Olay bilgilerini igerir, renk akis bilgileri, anormal etkilesme;
MSTI(5) uretilen olay bilgisi...

PARI(l): PARI(1) toplam tesir kesiti (mb), PARI(2) agirliksiz olay bilgisi,
PARI(13) altsiire¢ icin inv. kiitle, PARI(41) 2->2 veya 2->1->2 igin cos0...
O.Cakir HPFBU 14 15



PYTH IA 6-4 COMMON BLOCKS

COMMON/PYDAT1/MSTU(200) ,PARU(200) ,M5TJ(200) ,PARJ(200)
COMMON/PYDAT2/KCHG(500,4) ,PMAS(500,4) ,PARF (2000) ,VCKM(4,4)

COMMON/PYDAT3/MDCY (500,3) ,MDME(8000,2) ,BERAT(8000) ,KFDF (8000,5)
* Fragmentasyon ve bozunma igin ana parametreleri igermektedir, programin

duzenligi acisindan daha baska faydali fonksiyonlar da bulundurmaktadir.

* Parcaciklarin yuk bilgileri, klitle, bozunma genisligi, etkilesmede karisim
actlan bilgilerini igermektedir.

*VCKM(11)=Vud, VCKM(3,2)=Vts, VCKM(4,3)=Vt'b, vb.
* Parcaciklarin bozunma bilgileri, dallanma oranlari

‘MDCY(KC,1)=1 / 0 bozunur / bozunmaz, MIDCY(KC,2) bozunmada hangi
parcacik blunacagini belirler, MIDCY(KC,3) toplam bozunma kanali sayisi.

‘MDME(IDC,1)=-1 ise hesaba katilmaz, MDME(IDC,1)=0 ise IDC kanal
kapali, MDME(IDC,1)=1 ise kanal aciktir, MDME(IDC,1)=2(3) ise
parcacik(anti-parcacik) icin kanal agik anti-parcacik(parcacik) icin kapali.

*‘BRAT(IDC) farkh bozunma kanallari i¢in dallanma oranlarini verir.

‘KFDP(IDC,J) farkl kanallardaki bozunma urunlerini icerir.
O.Cakir HPFBU 14 16



PYTH lA SURECLER
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+| B|fg—1g i Wt + | 18] vy = Ity ¥ {157 | gg o a0 +| 2 [ - iy L
T e 6 1 7 |10 | £F,- o R pei | i | |24 |
+ 30 fg;‘fzo L if + B stk + 246 fzgg}qlLXl
i i " +| 6 g 411 f1szgh0 + 1161 f,gAka +1207 flngTlll o7 | § el
+ ?1 fig_‘fk\gf P 7; LW 4|12 | g = f10 +| 162 | qig = il + | =77 i s flg j{hf‘tp
o+ .32 fig— fh +] 70| yW = 2w+ 4113 | gg— gt 41163 ggALQLQ 41200 f,fﬁ{ﬁ 7 + | 210 f’gg%;};z
* L;)i ?’f:%% + | 71 270~ 707° (longitudinal) | + | 114 | gg =17 + | 164 | 4G~ Lolg + | 20| b = b + Gt + 1250 flg—\quXg
T i flr_;flzro + | |1 = WW- (longitudinal)| + | 115 | g2~ g7 + 1165 | (T = Ty (viay'/Z") + | AL £ = 77 + i + | 251 | g — Ginka
! % fl,r. LW +| 73| BPW* = W (longjtudinal)| | 116 | gg = 12" + | 166 | £f; - Gl (waW*) +| 22| £ = 7 + 7 +| 22| fig = G
2 37 f"ﬂ’gfkh[) 74 7700 — 7% 0| gg =17 + [ 167 q,‘q,éqkd" +| 13|t + | 253 | fig — Ginka
ik 75 | W= =1 118 gg = W~ +]168] g - g s |t =it 1| 254 | g G
O.Cakir HPFBU 14
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PYTH IA 6-4 BAZI FiziK SURECLERI

* QCD Siirecleri

MSEL = 1, 2

ISUB =

11
12
13
28
53
68
96

Qidy — iy

Qi — qrdk

4T — 82

&g — QB

22 — Qg

gg — 88

semihard QCD 2 — 2

«Z,Z’, W, W Tek Uretim

* Agir Fermiyonlar

MSEL = 4, !
ISUB =

h, 6,7
81

82

(83

(8
(8
(1

(2
(142

)

4)
5)
)
)
)

.8
{l*.!.":l-i — Qi Qp
gg — QrQy
q:f; — Qk_f.!
gy — QrQy
vy — FpFy
fif; — 7° /2" — FFy
£f, = WT — F,F
£f;, — Wt — F.F,

MSEL — 11, 12, 13, 14, 15, (21)

O.Cakiar

ISUB = 1 £F — ~*/Z0
2 Lf; — WT
15 fifi — g{".f'*_fzﬂj
16 fif; — gW+
19 £f; —~(v*/Z°)
20 ff; —» YW
30 fig — fi(7"/2°)
31 fig — W™
35 fiy — fi(v*/Z°)
36 fiv— W'
(141) £f; — ~/Z°/Z27
(142) £f; — W't
HPFBU14
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_I')_(J_IJ'JJ.:—X \)4—_.1 ORNEK 2

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

* Ornek 2

Gelecekte kurulacak bir lineer e*e- carpistiricida Z'° bozonu
uretmek icin PYTHIA’da ilgili fizik surecin sec¢imi, uretim,
bozunum ve sonuglarin yazdirilmasini bulunduran bir ornek
verilecektir. Burada Feynman diyagramlan JaxoDraw® ile

cizilmistir. . o
E.'

e i

*JaxoDraw2.0, http://jaxodraw.sourceforge.net/

O.Cakir HPFBU14
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Jeulo

PYTHIA

IMPLICIT DOUBLE PRECISION(A-H, O-Z)

-4 ORNEK 2
VERI TiPI

INTEGER PYK,PYCHGE,PYCOMP TANIMLARI

EXTERNAL PYDATA ~
COMMON/PYJETS/N,NPAD,K(4000,5),P(4000,5),V(4000,5)

COMMON/PYDAT1/MSTU(200),PARU(200),MSTJ(200),PARJ(200)

COMMON/PYDAT2/KCHG(500,4),PMAS(500,4), PARF(2000),V CKM(4,4) BELLEKTE ORTAK

COMMON/PYDAT3/MDCY(500,3), MDME(8000,2), BRAT(8000), KFDP(8000,5 >
VISP MSUB(S00KEING 40540y CRINGO0) KULLANIM ALANLARI

COMMON/PYSUBS/MSEL,MSELPD,MSUB(500),KFIN(2,-40:40),CKIN(200)
COMMON/PYPARS/MSTP(200),PARP(200),MSTI(200),PARI(200)
C...Baslangic g
ECM=1000D0
NEV=1000
C...Surec secimi
MSEL=0
MSUB(141)=1
C...Z°0 Kiitlesi
PMAS(32,1)=1000D0
C...Z’°0 bozonun sadece muonlara bozunmasi
DO IDC=289,310
MDME(IDC,1)=0
ENDDO
MDME(299,1)=1 ! 72’0 -->mu+ mu-
C...Hazirlik
CALL PYINIT('CMS','e+",'e-', ECM)
C...Z°0 boznunum kanallar listesi
CALL PYSTAT(2)
C...Olay cevrimi
DO 200 IEV=1,NEV
CALL PYEVNT

200 CONTINUE

C...Sonuclarin yazilmasi
CALL PYSTAT(1)
END

O.Cakir HPFBU14 20




r .( J_IJ'JJ.,—\ \)J—.r' ORNEK 2

PYTHIA Baslama/Hazirlik

I I
I PYTHIA will be 1initialized for an e+ on - collider I
I at 1000.000 GeV center-of-mass energy I
I I

*¥dkkttxd PYMAXT: summary of differential cross-section maximum search *#****%*+%

I I I
I ISUB Subprocess name I Maximum value I
I I I
I I I
I 141 f + fbar -> Z'0 I 1.4082E-07 I
I I I

O.Cakir HPFBU14 21



LRSS R LSRR R SRRt R R

PYTHIA 6-4 ORNEK 2

Z"° Bozunma Genisligi ve Dallanma Oranlan

PYSTAT:

Decay Widths and Branching Ratiog ##d&&ddddddds ks dsddndsd®ddr s

T Mother -
I

I iz Z'0

I 289 4

I 290 u

I 2091 =

I 202 ¢

I 293 b

I 204 &

I 297 &-

T 208 nu e
I 289% mu-

I 300 nDu mu
I 301 tau-
I 302 oDu taun
I Ins W+

I 3De H+

I DT Z0

I apg Z0

I 309 hoO

I 310 HO

I I I I I B 2K I N

(m =
dbar
ubar
sbar
cbar
bbar
thar
=R
nu_ebar
mu+

nu mubar
tau+
nu_taubar
W-

H-

gamma

ho

A0

A0

1000.000) -—1

e I R N N S N S N I = N = A S = ==

3.31ZE+00
4.264E+00
3.31ZE+00
4.264E+00
2. T9TE+00
9.38TE-01

9.38TE-01
SR
9.38TE-01
1.865E+00
5.97T7TE-01
1.372E-01
0.000E+00
5.168BE-01
0.000E+00
0.000E+00

b b b b b b b Yl b b b b b b b

1.000E+00
1.338E-01
1.038E-01
1.338E-01
1.038E-01
1.338E-01
8.7T4E-02
2.945E-0Z
2.945E-02
_— —rt=11
2.945E-02
5.852E-02
1.87SE-02
4.304E-03
0.000E+00
1.621E-02
0.000E+00
0.000E+00

Z": ~%40 d+s+b, ~%20 u+c, ~%8.8 t, ~%9 3/, ~%18 3v,

O.Cakir

HPFBU14

I

I off
I off
I off
I off
I off
I off
I off
I off
oI
off
off
off
off
off
off
off
off
off

H o HHHH

HoHHHHHHHHHHHHHHRKHHH

1.000E+00
0.000E+OQ
0.000E+DD
D.000E+OQ
0.000E+DD
D.000E+OQ
0.000E+00
D.000E+OQ
0.000E+00
1.000E+00
0.000E+0D
0.000E+DD
0.000E+OQ
D.000E+0O0
0.000E+OQ
D.000E+0O0
D.000E+OQ
D.000E+0O0
D.000E+OQ

~%4 diger
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PYTH lA 6-4 ORNEK 2 - OLAY LISTESI

Event listing (summary)

I particle/jet KS EF orig p X PY P = E m
1 le+! 21 -11 0 0.000 0.000 500.000 500.000 0.001
2 lea-1 21 11 0 0.000 0.000 -500.000 500.000 0.001
3 le+! 21 -11 1 0.000 0.000 £&500.000 500.000 0.000
4 le-! 21 11 2 0.000 0.000 -500.000 500.000 0.000
& la+! 21 -11 3 0.000 0.000 498.137 498.137 0.000
6 la-1 21 11 4 0.000 0.000 -500.000 500.000 0.000
7 1Z'0! 21 32 0 0.000 0.000 -1.863 9598.137 998.135
g 'mu-! 21 13 7 453.080 204.328 44.205 498.984 0.106
9 !mu+! 21 -13 7 -453.080 -204.328 -46.068 499,153 0.106
10 (2'0) 11 32 1 0.000 0.000 -1.863 998.137 998.135
11 gamma 1 22 3 0.000 0.000 1.863 1.863 0.000
12 mu- 1 13 8 452.912 204.252 44.189 498.799 0.106
12 gamma 1 22 9 -0.469 -0.385 0.651 0.8%90 0.000
14 gamma 1 22 9 -3.556 -1.513 -0.244 3.873 0.000
15 mu+ 1 -13 9 -408.872 -184.294 -42.311 450.478 0.106
16 gamma 1 22 9 -40.014 -18.060 -4.149 44.097 0.000
17 gamma 1 22 1 0.000 0.000 0.000 0.000 0.000
18 gamma 1 22 2 0.000 0.000 0.000 0.000 0.000

O.Cakir HPFBU14




PYTHIA 6-4 ORNEK 2

e*e>Z'"> u*Y- sureci igin tesir kesiti 6=8.213 pb

TR ees PYSTAT: Statistics on Number of Events and Cross-sections ****t:xax

I I I I
I Subprocess I Number of points I Sigma I
I I I I
- mmm e e e e ————— e e I (mb) I
I I I I
I N:o Type I Generated Tried I I
I I I I
I I I I
I 0 All included subprocesses I 100 1806 I 8.213E-09 I
I 141 £ + fbar -> Z2'0 I 100 1806 I 8.213E-09 I
I I I I

O.Cakir HPFBU14 24



PYTHIA 6-4 ORNEK 3

* Ornek 4: LHE formatinda parton seviyesi olaylarin
yazilmasi (zprime.lhe).

C...2"0 uretimi
IMPLICIT DOUBLE PRECISION (A-H, O-%) = }L
INTEGER PYEK, PYCHGE, PYCOMP !
EXTERENAL PYDATA ;E
COMMON/PYJETS /N, NPAD, K (4000,5) ,P(4000,5) ,V(4000,5)
COMMON/PYDAT1 /MSTU(200) ,PARU(200) ,MSTJ(200) , PARJ (200)

COMMON /PYDAT2 /KCHG (500, 4) ,PMAS (500,4) ,PARF(2000) ,VCEM (4, 4)
COMMON/PYDAT3 /MDCY (500, 3) ,MDME (8000, 2) ,BRAT(8000) ,KFDP(8000,5)
COMMON/PYSUBS /MSEL, MSELPD, MSUB (500) ,KFIN(2,-40:40) ,CKIN(200)
COMMON/PYPARS /MSTP (200) ,PARP (200) ,MSTI (200) , PARI (200)

C...Parametreler.

ECM=1000.D0 = }L
NEV=10000

C...Z2'0 uretim sureclerinin secimi.

MSEL=21

MSTP (44) =3
C...2"0 kutle ve bozunma genisligi.

PMAS (32,1)=1000.0D0

PMAS (32,2)=PMAS(23,2) *PMAS (32,1) /PMAS (23,1)
C...Dosyalar.

MSTP (161) =21

OPEN (21, FILE="zprime.init', STATUS="unknown')

MSTP (162) =22

OPEN (22 ,FILE="'zprime.evnt', STATUS="unknown')

MSTP (163) =23

OPEN (23, FILE="'zprime. lhe', STATUS="unknown"')
C... Z'0 -->mu+ma-

DO IDC=289,310

MDME (IDC, 1) =0
ENDDO

MDME (295, 1) -1 zprime.lhe

C...Baslama.

C...Olay coveimi. o STieienteEAD (parton-seviyesi)

DO 200 IEV=1,NEWV

CALL PYUPEWV
C...Ilk birkac olayin listelenmesi.
IF(IEV.LE.3) THEN
CALL PYLIST(2)
CALL PYLIST(7)

ENDIF
200 CONTINUE
C...8cnuc, Istatistik.

CALL PYSTAT(1)
CALL PYUPIN
CALL PYLHEF
END

O.Cakir HPFBU14 25




PYTHIA 6.4 v rormar

zprime.lhe

<LesHouchesEvents version="1.0">
€l--
File generated with PYTHIA &£.410
--3

«inits
-11 11 5.000000E+02 5.000000E+02 0 0 7 7 3 1
8.847T41E+00 B.B47741E-02 1.000000E+00 141
</inits
<events
141 1.000000E+00 9.967764E+02 7.9T76952E-03 9.276455E-02
-1 0 0 i] 0| 0.0000000000E+00 O.0000000000DE+DD 4.9959599014E+02 4.9959999014E+02 0.0000000000E+00
-1 o 0 0 0| 0.0000000000E+00 O0.0000000000E+00 -4.96T7B159275E+02 4.9678159275E+02 0.0000000000E+00
2 1 2 i] 0| 0.0000000000E+00 O.000000000DE+00 3.2183973B77E+00 9.967H15BZBBE+02 9.967763BT11E+0D2
1 3 0 i] 0 [-2.65804132B9E+02 4.0799237284E+02 -1.0460419292E+02 4.98047B5081E+02 1.0566000000E-01
1 i 0 0 0| 2.65804132B9E+02 -4.0799237284E+02 1.0782259031E+02 4.9873373207E+02 1.0566000000E-01
#pdf =11 11 9.99999598027E-01 9.9356318550E-01 9.967763BT711E+02 3.0102355199E+06 T7.518B972751E+00
«fevents
<events
141 1.000000E+00 1.000000E+03 7.977247E-03 9.273066E-02
-1 o 0 0 0| 0.0000000000E+00 O0.0000000000E+00 4.9999599953E+02 4.9999999953E+02 0.0000000000E+00
0 0 0 0| 0.0000000000E+00 O0.0000000000E+00 -4.99995909]124EKE+02 4.9999999124E+02 0.0000000000E+00
1 2 0 0| 0.0000000000E+00 OQ.0000000000E+00 B.2916B53938E-06 9.99999099077E+02 9.99999%99077E+02
3 0 i] 0| 2.2901049764E+02 1.7233443992E+02 4.0970113547E+02 4.9959999878E+02 1.0566000000E-01
i 0 0 0|-2.2901049764E+02 -1.7233443992E+02 -4.0970112718E+02 4.99959999199E+02 1.0566000000E-01
#pdf L 9999999906E-01 9.99999598248E-01 9.9995399077E+02 5.1963314205E+07 3.362B572554E+06
«fevents
. KF kodlari
«fevents
< /LesHouchesEvents:

O.Cakir
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Jpyaudo

PYTHIA ©.4 snex

Ornek 4: e*e=>Z=> ¢ q siirecinin tesir kesitinin hesabi

IMPLICIT DOUBLE PRECISION(A-H, O-Z)
INTEGER PYK,PYCHGE,PYCOMP } VE RI TI P I
EXTERNAL PYDATA T AN I M L AR I

COMMON/PYJETS/N,NPAD,K(4000,5),P(4000,5),V(4000,5)
COMMON/PYDAT1/MSTU(200),PARU(200), MSTJ(200), PARJ(200)

COMMON/PYDAT2/KCHG(500,4),PMAS(500,4), PARF(2000),VCKM(4,4)
COMMON/PYDAT3/MDCY(500,3), MDME(8000,2), BRAT(8000), KFDP(8000,5) ~ BELLEKTE ORTAK
COMMON/PYSUBS/MSEL,MSELPD,MSUB(500), KFIN(2,-40:40),CKIN(200) KULLANIM ALANLARI

COMMON/PYPARS/MSTP(200),PARP(200),MSTI(200),PARI(200)
C...Baslangic
ECM=91.2D0
NEV=1000
C...Surec secimi
MSEL=0
MSUB(1)=1
C...Z0 bozonun sadece kuarklara bozunmasi (yani lepton son durumu kapali)
DO 100 IDC=MDCY(23,2),MDCY(23,2)+MDCY(23,3)-1
IF(IABS(KFDP(IDC,1)).GE.6) MDME(IDC,1)=MIN(0,MDME(IDC,1))
100 CONTINUE
C...Hazirlik
CALL PYINIT('CMS',"e+",'e-',ECM)
C...Z0 boznunum kanallar listesi
CALL PYSTAT(2)
C...Olay cevrimi
DO 200 IEV=1,NEV
CALL PYEVNT
C...Ik uc olayin listelenmesi
IFIEY.LE,3) CALL PYLIST(1)
200 CONTINUE
C...Sonuclarin yazilmasi
CALL PYSTAT(1)
END
O.Cakir HPFBU14 27




PYTHIA 6.4 cruexs

PYSTAT(2):

1*********£*2****** PYSTAT: Decay Widths and Branching Ratios ***kkkkkkkkkkkkkkkkkkkkhk

I I I I I I

I Mother --> Branching/Decay Channel I Width (GeV)I B.R. I Stat IEff. B.R. I

I I I I I I

I 23 70 (m = 91.188) --> I 2.478E+00 I 1.000E+00 I on I 1.000E+00 I
I 174 d + dbar I 3.816E-01 I 1.540E-01 I on I 2.203E-011I
I 175 u + ubar I 2.959E-01 I 1.194E-01 I on I 1.709E-01T1I
I 176 s + sbar I 3.816E-01 I 1.540E-01 I on I 2.203E-011I
I 177 c¢ + cbar I 2.955E-01 I 1.193E-01 I on I 1.706E-01 I
I 178 b + bbar I 3.774E-01 I 1.523E-01 I on I 2.179%E-01 I
I 179 t + tbar I 0.000E+00 I 0.000E+00 I off I 0.000E+00 I
I 182 e- + e+ I 8.321E-02 I 3.358E-02 I off I 0.000E+00 I
I 183 nu_ e + nu_ebar I 1.656E-01 I 6.68lE-02 I off I 0.000E+00 I
I 184 mu- + mu+ I 8.321E-02 I 3.358E-02 I off I O0.000E+00 I
I 185 nu mu + nu_mubar I 1.656E-01 I 6.68lE-02 I off I 0.000E+00 I
I 186 tau- + tau+ I 8.302E-02 I 3.350E-02 I off I O0.000E+00 I
I 187 nu_tau + nu_taubar I 1.656E-01 I 6.681E-02 I off I 0.000E+00 I

PYLIST(4):

Event listing (summary)

I particle/jet KS KF orig p_x P_Y P_z E m

1 le+! 21 -11 0 0.000 0.000 45.600 45.600 0.001
2 le-! 21 11 0 0.000 0.000 -45.600 45.600 0.001
3 le+! 21 -11 1 0.000 0.000 45.600 45.600 0.000
4 le-! 21 11 2 0.000 0.000 -45.600 45.600 0.000
5 le+! 21 -11 3 0.002 -0.001 45.578 45.578 0.000
6 le-! 21 11 4 0.193 -0.060 -45.082 45.083 0.000
7 120! 21 23 0 0.195 -0.061 0.495 90.661 90.659
8 !'b! 21 5 7 -32.096 -1.777 31.747 45.434 4.800
9 !'bbar! 21 -5 7 32.292 1.716 -31.252 45.226 4.800

NOX S aki.r .......................................... HPFBU14 -« ceeeennn.



r _(J_IJ'“.,—\ JJ—_H ORNEK 4

JFxsxkkrix PYSTAT: Statistics on Number of Events and Cross-sections **% %% %% %%

I Subprocess I Number of points I Sigma I
I-————— - I-—————— - I (mb) I
I N:o Type I Generated Tried I I
I 0 All included subprocesses I 1000 12345 T 3.088E-051I
I 1 £ + fbar -> gamma*/Z0 I 1000 12345 I 3.088E-05 I

O.Cakir
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PYTH IA 6 r ORNEK 5

* Ornek 5: LHE formatinda parton seviyesi olaylarin
vazilmasi (ttbar.lhe).

IMFLICTIT DOUELE FPRECISICH(A-H. D-IZ1
INT=CERE FYE., FICHCE, FYCDME

EXTERNAL PYDATA E%
COMMON f PYJETS /N, KPAD, K{4000, ) , (4000, 5} , V{4000, 5) )

CONMDE S PYDATL METU(Z00] . PARIT(Z200) METI (Z00F , PART (2000
COMMDN/ FYDATZ JECHEC (500, 41, PMAS (500, 4F . FARF {2000} , WEN (4. 4]
COMMDN/ FYSU0ES MEEL, MIELFD, BMSTIE [500] . EFIH{2, -4 0:40) ., CKINCZ00]
CONMDE S PYTPARS METEF(Z00] . PARP(200) METI (Z00F , PART (2000
HEW=100
MEEL=£L

P e | l:l.l:lll-'ﬁ'il =T .
METF{l&li=T1
CFEH {21, FILE="tibhar.iolit " , STATIE= " Lunkmosn © |
METF{l&X) =223

¥

CFER {22, FILE="tfbhar.avnt " , STATIE= "unikmosn ' |
C...8cm LHE dooyasi, damnocakl 1kl dosy=sdan oclustwmalar.
METP (163) =23 ttbar.lhe
OPFEN {23, FILE="ttbhar.lh&"'  ETATUS =" unkoown." § = 5
METP{1&ES)i=1 (parton-SGV|yeS|)
- .Baglama .

CALL PYINIT("OMS', "F', "FEAR" , 126000
LOlay cevrimid.

DD Z0 IEV=1, MEW
CALL YTIFEY
IF{IEV.LE.Z] THEH

CALL PYLIET{Z)
CARALL PYLIET(T)
ERNDIF
ZoD CONTINIE
C. .. Bomsy, l1statlistik.
TALL PYETATI1]
ALL PYUOFIN
C. . .LHE dogsyazlnoa yPaIma.
TALL PFYLHEF
o= ik

O.Cakir HPFBU14
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P TFHIA ©.4

L —

LHE FORMAT !

<LesHouchesEvents version="1.0">

<t--

File generated with PYTHIA 6.426

-—>
<init>
2212

-2212

2.602564E-01

</init>
<event>

12
2 -1
-2
6 2
-6
24
5

-24
-5
-1
2
13

-14

#pdf

FERREENRENN

N

3.5718362666E-01

</event>

81

NN bdhWwWWwERrRE OO

-2

9.800000E+02
5.220106E+00 5.384128E-01
1.062492E-01

1.000000E+00

0 101 0 0
0 0 102 O
2 101 0o 3
2 0 102 -3
0 0 0 -3
0 101 0 6
0 0 0 -5
0 0 102 1
0 0 103 1
0 103 0 -4
0 0 0 9
0 0 0 -6

1.733125E+02

.0000000000E+00
.0000000000E+00
.3629095553E+01
.3629095553E+01
.0884654830E+01
.4513750383E+01
.0940382043E+01
.7311286490E+01
.8584463332E+01
.9469118162E+01
.6912588119E+00
.0631640855E+01

NO®WNPREROOOOOO

w

9.800000E+02 0
1.000000E+00
1.000000E+00

81
82

7.819848E-03

.0000000000E+00
.0000000000E+00
.9115695965E+00
.9115695965E+00
.2140252163E+01
.1051821759E+01
.4880802250E+01
.3792371846E+01
.1657242037E+00
.1305976366E+01
.9074488577E+01
-4.

1936863270E+00

1.1059350620E-01 2.8547052299E-01

</LesHouchesEvents>

1.
-2.
-1.
-6.
-4.
-1.
-7.

1.

1.
-2.
-2.
-4.

1.156692E-01

.0838163607E+02
.7976111253E+02
.1241781824E+02
.7572493036E+02
.6623320800E+01
.2579449744E+02
.2621743906E+02
.9507491299E+01
.7881896512E+01
.8741424288E+01
.7687147069E+01
.8530291993E+01

0838163607E+02
7976111253E+02
1059648961E+02
0782986840E+01
7852784957E+00
0581121112E+02
5291578188E+01
4508591348E+01
8652036768E+01
3437315264E+01
5560060185E+01
9731518002E+01

S OODNB_RRRORNMDNDR

oRrR WWbdobNdIRLRERLR OO

.0000000000E+00
.0000000000E+00
.7798711709E+02
.6116559038E+02
.9871479200E+01
.8000000000E+00
.0314552164E+01
.8000000000E+00
.3000000000E-01
.3000000000E-01
.0566000000E-01
.0000000000E+00

1.7331247164E+02 5.5300424188E-01

O0OO0OO0OO0OOOOO0OOO

(Yoo B Ve JtTe B Te B Uo Vo R To R {e S Ve e AN Ve ]
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PYTHIA 6-4 DIS BAGLANTILAR

> “Les Houches Accord” (LHA) formatinda spektrum
okunmasi, ornek: SUSY SPSpla spektrum dosyasi

> “Les Houches Event” (LHE) olay formatinda yazilmasi
> Lepton carpistiricilarinda (ornek: ILC,CLIC)
enerji/isinlik  spektrumu  (Guinea-Pig, CAIN),
ISR/beamstrahlung, y-->hadron arkaplani ihtiyaci
icin diger programlarla baglanti (CIRCE, CALYPSO,
HADES)
> PYDUMP(MDUMP,LFN,NHI,IHI) ile HBOOK /
HPLOT / PAW ve Gnuplot icin histogram verilerinin
dosyaya yazilmasi, ve bu dosyaki verilerden Root
ile histogram cizilmesi!

0O.Cakir HPFBU14 32




A Brief Introduction to PYTHIA 8.1

Torbjirn Sjistrand ™, Stephen Mrenna®, Peter Skands™

Pythnia 8.1
“CBRN/PH, CH-1211 Geneva 23, Suitzerland

PY P h : 8 1 € > k A~ " Department of Theoretical Physics, Lund University,
yt 1 a . 1 O grenme 1 q ln Onu Soluegatan 144, SE-229 62 Lund, Sweden
“Fermi National Avcelerator Laboratory, Batavie, IL 60510, USA

denemeye baslayalim,
http://home.thep.lu.se/~torbjorn/pythia8/pythia8157.tgz s

The Pyria program is a standard tool for the generation of high-energy collisions,

d . d S 1 : comprising & coherent set of physics models for the evolution from & few-hody
O SyaSI ln lrl lr. hard process to a complex multihadronic final state. It containg a library of hard

processes and models for mitial- and Anal-state parton showers, multiple parton-
parton interactions, beam remnants, string fragmentation and particle decays. It
also has a set of utilities and interfaces to external programs. While previous versions

> ta r XVf z py thi a 8 1 5 7 ° tg z ’ dO Sya aglllr were written in Fortran, PYTHIA 8 reprosents a complete rewrite mn 44, The

current release is the first main one after this transition, and does not yet in every
respect replace the old code, It does contain some new physics aspects, on the other

> Cd py th i a 8 1 5 7 ) yeni diZine gegilir hand, that should make it an aftractive option especially for LHC physics studies.

PACS: 18660, 13.85-t, 12,38, 1215y, 12601
» . /configure , konfigiirasyon
» make , derleme (~2 dk @ i5)

» cd examples , 6reklerin bulundugu dizine gegilir

Key wonds: event generators, multiparticle produetion, parton showers, multiple
mteractions, hadronisation

arXiv:0710.3820

* make mainNN, ve sonrasinda

Olay listesi

_ ve tesir kesiti
* nano mainNN.txt , editorle acilir bilgileri

. okunur.
O.Cakir HPFBU 14 33

° ./mainNN.exe > mainNN. txt



http://home.thep.lu.se/~torbjorn/pythia8/pythia8157.tgz

O.Cakir

Pytnia &

] |

PhaseSpace
LHAInit, LHAevnt

ResonanceDecays

& 3

TimeShower
SpaceShower
Multiplelnteractions

BeamRemnants

The User (= Main Program)
\ \ Pythia \
Info Event process Event event !
F A 'y F 3 &
v L J L J L L
ProcesslLevel PartonLevel HadronlLevel
ProcessContainer

StringFragmentation
MiniStringFrag. . .
ParticleDecays

BoseEinstein

L J

1h &
r

BeamParticle

L )

T

SigmaProcess, SigmaTotal

Vec4, Rndm, Hist, Settings, ParticleDataTable, ResonanceWidths, ...

HPFBU14
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Pytnia

) ‘l
Du

FiZIK MODEL/S

Fizik Sureci Acilmasi:

veya

ProcessGroup

ProcessName

SoftQCD minBias.,elastic, singleDiffractive,
doubleDiffractiwve

HardQCD Egl2geg.,. gg2qgbar. ggl2qg. 9q9299. qgbarlZgg.
gqgabarZqgqgbariNew . ggl2ccbar, ggbarZccbar,
Ee2bbbar ., gqgbarZXbbbar

PromptPhoton gqEgZ2ggamma . gabarZggamma. ggZ2ggamma,

ffhbar2gammagamma , ggE2ggammagamma

WeakBosonExchange

Fff2ff(t:gmz), FTEf2fLfCt:wW)

WeakSingleBoson

ffbarZgmzZ, ffbar2W, ffbarZffbar(s:gm)

WeakDoubleBoson ffbarZgmAgm~s, Tfbhbarl2AZW, ffbarl2Ww
WeakBosonAndParton gqgbarZ2gmZg ., qgqgl2gmrZqg, ffbhbarZ2gmZgm. fgmlZgmZf
gqggbarZ2iWg ., qg2Wg. ffbarZWgm., fgm2WFE

Charmonium

ge200bar [351(10]g. qgqg2QQbar [3PJ(821g., ...

Bottomonium

ge200bar (351 (12 1g. gg200bar [3P2(1)]1g. - . .

ProcessGroup

ProcessName

Top

Eg2ttbar. ggbarZttbar., qgZtg(t:W),
ffbharZttbar(s:gmZ), ffbarZtgbar (s:W)

FourthBottom

geg2bPrimebPrimebar, gqqgZ2bPrimeqg{t:W)» ,

FourthTop qqgbar2tPrimetPrimebar, fbarZtPrimegbar{(s:W), ...
FourthPair ffbhbar2tPrimebPrimebar(s:W), fbarZtauPrimenuPrimebar (s :W)
HiggsSM ffbar2H, gg2H, ffbar2HZ, ££f2HEff(tc:WWD ., ...
HiggsBSM h, H and A as abowve, charged Higgs, pairs
SUSY qgbar2chiOchi0 (SUSY barely begun)
NewGaugeBoson ffbarZ2gmZ7Zprime, ffbarZ2Wprime, ffbar2RO
LeftRightSymmmetry ffbar2ZR, ffbarZ2WR. ffbar22HLHL., - . -
LeptoQuark qgql2l.0, gg2lL.0l, ggZlL.O0lQbar,. qgqgbarZlL.OLOQbar
ExcitedFermion dgl2dStar, gqgZ2uStarqg. ggbarZmaStarmua, ...
ExtraDimensionsG* gg2G*, qqgbar2G*, ...
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Pythia 8.1 owar vrevic

Baslangicta Standartlar,

* #include “Pythia.h”

* Using namespace Pythia8;

* Pythia pythia;

Cesitli Formlarda Baslatma,

* pythia.init(idA,idB,eA,eB) *z ekseni boyunca
* pythia.init(idA,idB,eCM) kiitle merkezinde

* pythia.init(““dosya adi”) LHE dosyasindan al
* pythia.init() “kart” dan oku

Sonraki Olayin Uretimi,

* pythia.next()

Olay Uretimi Cevrimi Sonu ve Ozet Bilgiler,

* pythia.statistics()

O.Cakir HPFBU14
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w2 ey -
_rr)y_.r'_f_]]s_l E)J_l. HRNEK

#include "Pythia.h"
using namespace Pythia8;
int main() {
// Olay uretici,Surec secimi,LHC baslatma,Histogram.
Pythia pythia;
pythia.readString("HardQCD:all = on") ;
pythia.readString ("PhaseSpace:pTHatMin = 20.");
pythia.init( 2212, 2212, 14000.);
Hist mult(“Yuk Coklugu", 100, -0.5, 799.5);
// Olay cevrimi,Olay uretimi,Hata durumunda iptal,l.listele
for (int iEvent = 0; iEvent < 100; ++iEvent) {
if ('pythia.next()) continue;
if (iEvent < 1) {pythia.info.list(); pythia.event.list() ;}
// Son durumdaki yuklu parcaciklari bulur ve histograma koyar.
int nCharged = 0;
for (int i = 0; i < pythia.event.size(); ++i)
if (pythia.event[i].isFinal() && pythia.event[i].isCharged())
++nCharged; mult.fill( nCharged ) ;
// Olay cevrimi sonu,istatistik,Histogram.
}
pythia.statistics();
cout << mult;
return O;

} HPFBU14
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PYth ia 8 r 1 SUREC / OLAY LISTESI

* pythia.process.list() kismi liste

—==———=— PYTHIA Event Listing {hard procaSE) -——— == e e e e e e e
i i4 nama BLATIES mothers daughtars Ccolonrs p_x

(] 50 (aystca} -11 o 0 1 . i o 0000

1 ZF313 (p+) -13 o 0 3 0 i o 0000

z Z212 (p+] -132 o 0 & 0 ia o 0. 000

= -z {whar) -21 | 0 5 B ia 104 0. 000

i, . (] -21 Z 0 5 B 103 (K] 0 00D

E -5 {Thar) -3 3 i T B i 104 -T3.88T

E B {T] -3 3 i a 10 103 o T3.85T

T -I4 (¥} -3 E 0 i1 iz i o Z.835

E -5 bioar 23 E 0 ia 0 ia 104 -TE. TZ1

B 2] (W+] -2 E 0 i3 14 ia o TI. 384

1 b b =3 =4 0 ia 0 103 (K] 1.513

11 3 5 =3 T 0 ia 0 103 (K] -IE.514

1z —ia char pr i | T 0 i 0 i 103 28._T39

12 -11 g+ pr i | B 0 i 0 i o &.4EE

14 iz mz_d pr i | B 0 i 0 i o 65 . 336

Charga sma: 0O.000 Ho@maniur suk: (L

----—--  gd PYTHTA Evene Listiip —mmmm™m—m—m— m/m———— o -—m—o—————————m—4——m — - — —  —

» pythia.event.list() mm
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Pythia 8 r 1 ISTATISTIK

* pythia.statistics() tesir kesitleri mb cinsinden verilmistir.

i FYTHIA Evenc and Cross Bgctiom Etgcistis —m-—eee——eee—e e e e e e e e
I I
| Bubprocans Coda | Buxbar of GTants | sigma +- dolta |
| | Trisd Salected Accopred | (ascimaced) (mb} |
I I I I
|- e e e e e e e e
I I I I
| EE*EE 111 | 502 GE 66 | 5.114e-01 3.HMTe-02 |
| EE -» q gbar {uds) 112 | 2 o 0| O.000g+00 O.000g+00 |
IqQE->q9E 113 | a8q7 34 34 | 3.088g-01 2.7T720-02 |
| q g{bar)}' -» q q{bar}*® 114 | 4 o 0| 0.000g+00 O.000g+00 |
| q gbar -> g F 115 | 1 o 0| O.000g+00 O.000a+00 |
| q gbar -» q° gbar® (uds} 115 | o o 0| O.000g+00 O.000g+00 |
| EE -» € char 121 | 1 1 1] 3.483e-03 3.4E3a-03 |
| EE -» b bhar 123 | 2 0 0| O.000g+00 O.000g+00 |
I I I I
| sum | e 100 100 | 8.187e-01 4.3840-07 |
I I
i End FTTHIA Event and Cross EBectiom Btacisticsy --—-——-———-————e——eee e e e e e

O.Cakir HPFBU14 40



O.Cakir

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

Pythia pythia;

Il pythianin bazi public tyeleri i¢in kisaltma.

Event& event = pythia.event;

ParticleDataTable& pdt = pythia.particleData;

Info& info = pythia.info;

I/l Dosyadan okuma.

pythia.readFile("main3.cmnd");

/I Ana programda kullanilan ayarlar.

int idBeamA = pythia.mode("Main:idBeamA");

int idBeamB = pythia.mode("Main:idBeamB");

double eCM = pythia.parm("Main:eCM");

int nEvent = pythia.mode("Main:numberOfEvents");

int nList = pythia.mode("Main:numberToList");

int nShow = pythia.mode("Main:timesToShow");

bool showCS = pythia.flag("Main:showChangedSettings");

bool showCPD = pythia.flag("Main:showChangedParticleData");

/I Baslatma.

pythia.init( idBeamA, idBeamB, eCM);

/I Degisen verileri listeleme.

if (showCS) pythia.settings.listChanged();

if (showCPD) pdt.listChanged();

/I Histogram ayirma.

Hist pThard("process pT scale", 100, 0., 200.);

Hist mult("charged particle multiplicity"”, 100, -0.5, 799.5);

Hist dndy("dn/dy for charged particles", 100, -10., 10.);

Hist dndpT("dn/dpT for charged particles", 100, 0., 10.);

Il Olay ¢evrimi baglangici.

int nPace = max(1,nEvent/nShow);

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

if (iEvent%nPace == 0) cout << " Now begin event " << iEvent << "\n";

analizi

HPFBU14

Pythia 8-1 ORNEKLER

Jet olaylarinda tek parcacik

/I Olay uretimi.
if (!pythia.next()) {
cout << " Hata durumunda olay uretici durur'\n";
break; }
/I Birkag olay listele.
if (iEvent < nList) {
info.list();
pythia.process.list();
event.list(); }
/I Olayin altsiireg olcegi.
pThard.fill( info. pTHat() );
/I Son durum yiiklii parcaciklari Gizerinden gevrim.
int nCharged = 0;
for (inti=0; i < event.size(); ++i)
if (event[i].isFinal() && event[i].isCharged()) {
/I Yukli parcaciklarin analizi ve histogram.
++nCharged;
dndy.fill( event[il.y() );
dndpT.fill( event[i].pT() ); }
Il Pargacik ve olay gevrimi sonu,yiik ¢oklugu doldur.
mult.fill( nCharged ); }
I/l Sonuglar, istatistik, normallestirme, sonug.
pythia.statistics();
dndy *= 5./ nEvent;
dndpT *=10. / nEvent;
cout << pThard << mult << dndy << dndpT;
return 0; }

41



Pythia 8-1 ORNEKLER / KART OKUMA

! Ana programda kullanilabilecek ayarlar

Main:1dBeamA = 2212 ! Birinci demet, p =2212, pbar =-2212
Main:1dBeamB = 2212 ! ikinci demet

Main:eCM = 14000. ! Carpismanin KM enerjisi
Main:numberOfEvents = 1000 ! Uretilecek olay sayisi
Main:numberToList =2 ! Ekrana yazilacak olay sayisi
Main:timestoShow =20 ! Cahistiktan sonraki siire
Main:showChangedSettings = on! Degisen parametre/modlar1 yazar
Main:showAllSettings = off ! Biitiin parametreler/modlar1 yazar
! Alt siirec iiretimi icin ayarlar

HiggsSM:gg2H = on ! gg-> Higgs iiretimi

25:m0 = 123.5 ! Higgs Kkiitlesi

25:0nMode = off ! Biitiin Higgs bozunum kanallar1 kapal
25:onIfMatch = 22 22 ! Higgs—> gama gama agik
SigmaProcess:alphaSvalue = (.12 ! Matris elemanindaki alfa s(m_Z)
! Olay iiretiminde diger ayarlar

SpaceShower:alphaSvalue = 0.13 ! ISR deki Alfa_s(m_Z)
MultipleInteractions:pTORef = 3.0 ! Ref. enerjide regularizasyon
#PartonLevel:MI = off ! Coklu etkilesmeler yok
#PartonLevel:MI = off ! ilk-durum 1s1mas1 yok
#PartonLevel:MI = off ! Son-durum 1s1masi yok
#HadronLevel:Hadronize = off ! Hadronizasyon yok

O.Cakir HPFBU14
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hilag=m © *
_ID y LNz ©. _|. DIS BAGLANTILAR

(1) Les Houches (LHA,LHE) dosyalarindan
spektrum bilgiler1 veya olay bilgileri okunmasi

(11) HepMC olay formatinda yazilmasi

(111) Parton dagilim fonksiyonlar1 LHAPDF 1ile
baglanti

(iv) Analiz programi Root c¢er¢cevesinde
grafik/histogram ozellikler1
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PYth ia 8 4 1 DIGER ORNEKLER - UYGULAMA

* LHE dosyasindan Okuma
— ttbar.lhe
olay dosyasi kullanilacaktir, bu dosya 100 olay icermektedir.

Diger ornek olay dosyalari ornek3.f de aciklandigi gibi tiretilebilir.

— mainl2.cc
— mainl2.cmnd
« HEPMC Dosyasi Olusturma (main31.cc, main31.cmnd)

O.Cakir

* cd /home/user/pythia8108/
make clean

./configure --with-hepmc=“path” --with-
hepmcversion=“"num”

make

cd examples

source config.sh

./main3l.exe “infile” “hepmcfile” > main3l.out

HPFBU14 44



MC Karsilastirma Grafikleri mcpiot
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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

T. Sjostrand et al., PYTHIA 6.3 Physics and Manual, hep-ph/0308153; PYTHIA 6.2
Physics and Manual, hep-ph/0308153; PYTHIA 6.2 Physics and Manual, hep-ph/0108264;
High Energy Physics Event Generation with PYTHIA 6.1, hep-ph/0010017; PYTHIA 5.7
and JETSET 7.4 Physics and Manual, hep-ph/9508391.

http://home.thep.lu.se/~torbjorn/pythia/pythia6301.pdf
http://home.thep.lu.se/~torbjorn/pythia/pythia6206.pdf
http://home.thep.lu.se/~torbjorn/text/lutp0030.ps
http://home.thep.lu.se/~torbjorn/jetset/pythiaS7 98dec.ps
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ODEVY

 Kiitle merkezi enerjisi Vs=3 TeV olan bir
Lineer  Carpistiricida, e e=2Y/Z'/Z"> W
surecinde m,=3 TeV alarak fotonun, Z'

bozonun ve Z" bozonun toplam tesir kesitine
katkilarinm1 PYTHIA 1le hesaplayiniz. Bunlarin
girisimlerinin de hangi durumlarda oOnemli
olabilecegini tartisiniz.
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