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PYTHIA®

« PYTHIA, secilen fizik modeli cercevesinde Monte Carlo
teknikleri kullanarak yuksek enerji fizigi olaylari uretme
programidir. Pargcacik carpismalarinin ve etkilesmelerinin
benzetiminde kullanilir. Program, orta ve yuksek momentum
aktarimli etkilesmeleri, etkilesmede cikan parcaciklarin
bozunma ve dallanmalarini, saciima tesir kesitini, ilk durum
ve son durum isimalarini, goklu etkilesmeleri, parton dagilim
fonksiyonlarini ve partonlarin hadronlagsmasi igin gerekli alt
programlari icermektedir.

Torbl;orn SLostrand LUND Steven MrennaFNAL Peter Skands, FNAL

http://home.thep.lu.se/~torbjorn/

*T. Sjostrand et al., A Brief Introduction to PYTHIA 8.1, arXiv:0710.3820
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PYTHIA cormanrrsce

* Fortran dilinde yaziimig PYTHIA 6.4 kadar simdilik olgunlagmamis olsa
bile, C++ dilinde yeniden yazilan PYTHIA 8 eklenen bazi yeni suregler ve
diger programlarla etkilesimi acgisindan ozellikle LHC fizigi arastirma
acisindan olduk¢a onem kazanmistir.

GECIS NEDENI:

*Fortran destegi gittikge azaliyor
*Geng deneyciler C++ tercih ediyor
*Bazi 6zellikleri modernlestirmek

Fortran 77 C++
4 )
. - | :‘*
 PYTHIA 6.4 PYTHIAB1
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PYTHIA 6.4 o.av orerimi

* Bir PYTHIA programi calistirmasi u¢ temel
asamada gerceklesmektedir:

« Baslangi¢c/Hazirhk

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

— CALL PYEVNT
« Sonuclar

— CALL PYSTAT(1)
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PYTHIA 6.4 cerieve

Program web sayfasindan elde edilebilir,
http://projects.hepforge.org/pythia6/

DERLEME

Linux igletim sistemi altinda bu fortran programini derlemek
(compile) icin program dosyasinin bulundugu /home/user/pythia6
dizininde,

g77 -c pythia-6.4.19.f -o pythia-6.4.19.0

yazilir. Kullanici hazirladigi ornek programlari PYTHIA ile

baglamasi (link) icin nesne dosyasi ve arsiv dosyasi
yapiimahidir,

ar rv libpythhia64l19.a pythia-6.4.19.0

daha sonra
ranlib libpythia6419.a

yazarak bu dosyayi rastgele erisime hazirlamis oluruz. Bundan

sonra kullanici ornek dosyasi “mainx.f’, bu kutuphane dosyasi ile
birlikte derlenebilir.

Genelde PYTHIA 6 kutuphane dosyasi, CERN kutuphane dosyalari
(CERNLIB) ile birlikte kullanilabilir, boylece

(secmeli!)
komutu ile CERNLIB birlikte erisim yoluna kopyalanabilir.
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PYTHIA 6.4 ornex-

¢« Ornek 1

Enerjisi 3.8 GeV (c c) sisteminin Uretimi ve sonrasindaki

hadronlagsma olayi.

IMPLICIT DOUBLE PRECISION(A-H, O-2)

CALL PY2ENT(0,4,-4,3.8D0)
CALL PYLIST(1)

KS: durum kodu
KF: ¢cesni kodu
Orig: kaynak

ornekl. exe

I particle/jet KS
END 1 (o) A 12
2 (cbar) v 11
3 (string) 11
4 (DO) 11
5 (Dbar0) 11
O O — 6 K- 1
Olay listesi 3.8 GeV (c ¢) )
8 (pio0) 11
" H 1 9 (pi0) 11
uretimi ve 10 (ko) 1
v 11 pi- 1
12 pi+ 1
dogrUdan 13 (pio0) 11
14 (pio0) 11
\_ bozunumu J | =l )
16 gamma 1
17 gamma 1
18 gamma 1
19 K LO 1
. . 20 gamma 1
g77 ornekl.f libpythia64l1l9.a -o 21 gamma 1
22 gamma 1
23 gamma 1
|3 — sum:

./ornekl.exe > ornekl.txt

KF
4
-4
92
421
-421
-321
211
111
111
311
-211
211
111
111
22
22
22
22
130
22
22
22
22
0.00

Event listing (summary)

orig P x

0 .000
.000
.000
.086
.086
.333
.056
.303
.111
.230
.079
.014
.022
.245
.152
.150
.025
.086
.230
.078
.056
.045
.200
.000

COWEUTUTUUUARDEWWRO
[S)

R RRR
b Wwwouv

[
S
[ [ [ [ ]

OO0 0000000000000 0O0O0O0O0O0O0 OO

p_
.000
.000
.000
.006
.006
.272
.060
.074
.400
.044
.240
.094
.175
.271
.006
.069
.131
.269
.044

o

Y

-0.109
-0.067

[ '
OO0 0000000000000 000OO0oOOoOOoOOoO

.135
.136
.000

-0.063
-0.064

[ [ R I [ 1 ' '
0O 0000000000000 0O0OO0OO0COO0O0O0OHKHRKHT

Z E m
.166 1.900 1.500
166 1.900 1.500
.000 3.800 3.800
.355 1.900 1.865
.355 1.900 1.865
.010 0.655 0.494
.150 0.221 0.140
.480 0.588 0.135
.015 0.437 0.135
.266 0.611 0.498
.354 0.457 0.140
.029 0.172 0.140
.127 0.256 0.135
.109 0.405 0.135
.335 0.368 0.000
.144 0.219 0.000
.068 0.150 0.000
.052 0.287 0.000
.266 0.611 0.498
0.148 0.000
0.108 0.000
.009 0.142 0.000
.101 0.262 0.000
.000 3.800 3.800
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PYTHIA 6.4 ornex-

ORNEK 1 - Ek ac¢iklama:

O.Cakir

PY2ENT(0,4,-4,3.8D0) satiri iceren program
calistiriidiginda 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
harfleri “string”in Ust ve alt ucunu temsil eder, genelde
parton/parcacik fragmentasyon veya bozunmaya ugrar

anlamindadir.

KS=1-10 bozunmadan kalan parcacik icin; KS>10
bozunan veya fragment olan pargacik igindir.

KF: Parcacik kodudur. Sonraki sayfada verilmistir I]:>

KC: parcacigin kapali kodudur, KC=PYCOMP(KF);
Genelde KF>80 icin KC(1-500) arasi tercih edilir.
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PYTHIA 6.4 PARGACIK KODLARI (MC)

« Kuark ve Lepton kodlari

KF | Name | Printed || KF | Name | Printed
1 d d 11 e e-
2 u u 12 Vg nu_e
3| s s | 13| u m- « Ayar Bozonlari
: | ¢ 13| M | num ve Diger Bozon Kodlari
5 ) b 15 ] tau-
E t.- E IE HT nu-tau KF | Name | Printed || KF | Name | Printed
i b b’ 17 T tau’ 9 - z T
8 t' t’ 18 v nu’_tau 929 ﬂh gamma | 32 710 770
9 19 23| Z0 70 || 33| zw 7"0
10 20 24 | Wt W+ 34| W W+
25 | h° hO 35 | HY HO
26 36 Al AQ
27 37 H™ H+
28 38
29 39 G Graviton
30 40)
41| RY RO
12| Lq LQ
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PYTH IA 6-4 DIGER MODELLER / PARGCACIKLAR

- Siipersimetri Pargaciklari * Technicolor pargaciklari
= : = . KF Name | Printed KF Name | Printed
KF | Name | Printed KF | Name | Printed SO0TTT | 7 D1 tc0 | 3100021 | Van, T8 tc
1000001 | dp | ~dL | 2000001 | dp ~dR 3000211 | mh | piste+ [ 3100111 | )y, . | pi22.1 tc
1000002 | up, ~ulo |1 2000002 | up ~uR 3000221 | «" | pi’_tcO | 3200111 |l | pi22.8tc
1000003 | s, ~sL | 2000003 | sp ~sR 3000113 | pY | rho_tcO | 3100113 | p;,. | rho_i1_tc
1000004 | ¢ ~cL | 2000004 | ep ~cR 3000213 | p& | rho_te+ | 3200113 | ply,. | rho_12.tc
1000005 bl ~b1i 2000005 b; ~b.9 3000223 | w? | omega tcO | 3300113 | pJ,,. | rho 21 tc
- - - - 0 / 0 0
1000006 | 1, ~ot | 2000006 | i, 9 3000331 | n. | etatcO | 3400113 | g, | rho 22 tc
1000011 | ey ~el- [ 2000011 | ep ~eR-
1000012 | vy, | ~mueel | 2000012 | Zpp ~mu_eR » Egzotik parcaciklar
1000013 | gy | ~mul- | 2000013 | jig ~mu_R- TN T ool SRR
1000014 | 7, | ~muml. | 2000014 | 7p | ~mwmR e e | e
1000015 | 7 | ~tauwlL- | 2000015 | 7o ~tauR- 9900012 | vge nuRe | 0000023 | Z% | ZR0
1000016 | 2 | ~nu_taul || 2000016 | #rp | ~nu_tauR 0900014 | vg, | nuRm | 9900024 | W5 | WR+
1000021 o v 1000025 v ~chi 30 0900016 | vg, nuRtau | 9900041 | H; " | HL++
& g X: - L
1000022 | ¥ | ~chi_t0 || 1000035 j;?} ~chi_40 9900042 | Hp~ | HR#++
1000023 | ¥3 | ~chi_20 | 1000037 X2 ~schi_2+
1000024 | x7 | ~chi_t+ || 1000039 | G | ~Gravitino . Uyar||m|§ Kuark ve Leptonlar
'1:‘ HE H_30 1000045 | x l: ~vchi 50 KF Name | Printed KF Name | Printed
46 Aj A 20 1000001 | w dx || 4000011 | & e*—
4000002 d* u* 4000012 v nux*_e0
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PYTH IA 6-4 MEZON / BARYON KODLARI

« Bazi Mezon Kodlari » Bazi Baryon Kodlari
. - KF | Name Printed KF | Name Printed
KF | Name | Printed || KF | Name | Printed = — 113 iliu D:lllﬁ:_
A1« pi+ [[213] p' rho+ 2112 | no 2114 | A° Deltal
311 |0 KO 213 | K* K*0 2212 p P+ 2214 | AT Delta+
29 K+ 993 | K+ 2224 | ATT Delta++
ol | K K+ 1923 | K Kx+ 3112 | %~ | Sigma- |[3114| ¥ | Sigma%-
411 | DT D+ 413 | D*f D+ 3122 | A° Lambda0
19 0 19¢ #0) 3212 30 Sigma0 3214 | 0 Sigma*0
21 DE Do DT DO 3222 | ¥+ | Sigma+ | 3224| ©** | Sigmax+
4311 Dy | Ds+ 1433 D" | Dx_st 3312 | = Xi- || 3314 | =+ X 1%-
511 BY B0 | 513| BY Bx( 3322 | =0 Xi0 3324 | =0 Xi%0
591 Bt B+ 593 | Bt B+ 3334 e Omega-
Jd J
4112 | X2 | Sigma cO | 4114 | X% | Sigmax_c0
531 BY | B0 | 533| B | Bx.s0 1122 | AY | Lambda ct ¢ &
1| Bf Bet | 543 | BIf | Bkt 4212 | ©F | Sigma c+ | 4214 | ¥t | Sigmax_c+
i : 0 4222 | T+ | Sigma c++ || 4224 | 5t | Sigmax_c++
11| = pi0 | 113| »p rho0
“ ' 4132 | =0 Xi_cO
221 Ui eta || 223 | w omega 4312 Ef] Xi’_cO | 4314 | =° Xi*_c0
3Ly 7 eta’ |333| o phi 4232 | =F Xi_c+
1. | 143 | 1/ : 4322 | =F Xi’_c+ | 4324 | =xt Xi%_c+
é:.l i "I et a_:; éé % ]TL UJIPT ! 4332 Qf Omega c0 || 4334 | Q° Omega*_cO
ol | etad || v psilon 5112 | %, | Sigmab- || 5114 | ¥ | Sigmaxb-
130 | K{ | KLO 5122 | Ap | Lambda bo
310 }‘\.[5- K S0 5212 b Sigma b0 | 5214 | %;° Sigma*_b0
2 = 5222 | % | Sigma b+ | 5224 | EiT | Sigmax_b+
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PYTHIA 6.4 commonsLocks

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

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

N: Olayda K,P,V matrislerindeki satir sayisi

NPAD: Yardimci parametre, ¢ift duyarli gercel sayir cevrimi igin cift
tamsayi kontrolu

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

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

V(l,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(Il,4)=t
V(l,5)=parcacik has omru.
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PYTHIA 6.4 commonsLocks

COMMON/PYSUBS/MSEL ,MSELPD ,MSUB(500) ,KFIN(2,-40:40) ,CKIN(200)

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

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

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

KFIN(I,KF): Gelen parcaciklar/partonlar (KF) icinden katkisi istenen veya
istenmeyeni sec¢mek icin kullanihr; 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(l): 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) cos6
sinirlari...
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PYTHIA 6.4 commonsLocks

COMMON/PYPARS/MSTF {EDD] PARP (200), MSTI {EDDJ PARI (200)
Program performansini duzenleyen durum kodlarl ve parametrelerl icerir,
bu parametreler Olay liretimi bagslamadan énce degistirilebilir. Ontaniml
degerleri de kullanilabilir.

MSTP(I): MSTP(1) maksimum fermiyon aile sayisini (D=3), MSTP(2) o,
degerinin nasil alinacagini tanimlar, MSTP(3)A degeri segimi, MSTP(4)
Higgs sektoru, MSTP(7)_a eshisi segimi, MSTP(32) Q? segimi,
MSTP(43) y/Z girisimi. giFisimi, MSTP(51)-MSTP(52) pdf
sec¢imi, MSTP(61) —H TP(71) son durum I1simasi,
MSTP(81) coklu etkllegmeler MSTP(111) fragmentasyon ve bozunma,

MSTP(172)=1 degisen demet enerjileri...

PARP(Il): PARP(1) Aqcp secimi, PARP(2) en diisiik cm enerji (D=10 GeV)...
MSTI(l): Olay bilgilerini icerir, 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) altsureg icin inv. kutle, PARI(41) 2->2 veya 2->1->2 i¢in cos0...
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PYTHIA 6.4 cowvonsiocks

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)
* Fragmentasyon ve bozunma igin ana parametreleri icermektedir, programin

duzenligi agisindan daha baska faydali fonksiyonlar da bulundurmaktadir.

* Parcaciklarin yuk bilgileri, kutle, bozunma genisligi, etkilesmede karisim
acilan bilgilerini icermektedir.

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, MDCY(KC,2) bozunmada hangi
parcacik blunacagini belirler, MDCY(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) i¢cin kanal acik anti-parcacik(parcacik) icin kapali.

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

‘KFDP(IDC,J) farkh kanallardaki bozunma urunlerini icerir.
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« QCD Siirecleri

MSEL =1, 2
ISUB = 11
12
13
28
53
68
96

{1;;':.'.]_1' — E:]_;'{.U
qiq; — gk
qiq; — 28
Qg — G
g8 — Qr
EE — EE

setmhard QCD 2 — 2

PYTH IA 6-4 BAZI FiZIK SUREGLERI

«Z,Z’, W, W’ Tek Uretim

* Agir Fermiyonlar

MSEL = 4, 5, 6,

ISUB= 81
82

(83)

(84)

(85)

(1)

(2)

(142)

7.8 B
i — QeQx
gg — QrQy
aif; = Qrfi
g7 — QrQy
vy — FrFi

ff — J'IIZ] — F;;F;‘-

fifj —* Il'ﬁlr'r_ —* F;‘-Ft
(1, — Wt — F,TF,

MSEL = 11, 12, 13, 14, 15, (21)

ISUB — 1
2

15

16

19
20
30

31
35
36
(141)
(142)

ff; — ~*/Z0
£ —ﬂﬁ._

f — gl EZ“]
ff; — gW+

fif; — v/ Z{].]'

ff — YW
f!_g — £;(~*/Z")
g — fLWT

fiy — fi(y*/2Z")
v — W™
faifa: - ,:r.!,r'ztl.l;zx[]
fifj — ﬁ"”’

O.Cakir
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PYTHIA 6.4 ornex:

Yuksek enerji fizigi surecleri genelde karmasiktir, yani isimalar
icerir, halkalar icerir, vs. Ancak ilk yaklagsim olarak bu surecler,
temel parcaciklar (leptonlar, kuarklar ve ayar parcaciklari)
arasindaki temel seviyede etkilegsmeler 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 sonucglarin yazdirilmasini bulunduran bir ornek
verilecektir. Burada Feynman diyagramlari JaxoDraw”® ile
cizilmistir. E 7
E’n’

= I

*JaxoDraw2.0, http://jaxodraw.sourceforge.net/
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ornek2.f

PYTHIA 6.4 ornex:

IMPLICIT DOUBLE PRECISION(A-H, O-2)
INTEGER PYK,PYCHGE,PYCOMP
EXTERNAL PYDATA
COMM ON/PY JETS/N,NPAD,K (4000,5),P(4000,5),V (4000,5)
COMMON/PYDAT1/M STU(200),PARU(200),M ST J(200),PARJ(200)
COMM ON/PYDAT2/K CHG(500,4),PM AS(500,4),PARF(2000),VCK M (4,4)
COMMON/PYDAT3/MDCY (500,3),M DM E(8000,2),BRAT (8000),K FDP(8000,5)
COMMON/PY SUBS/M SEL ,M SEL PD,M SUB(500),K FIN(2,-40:40),CK I N(200)
COMM ON/PYPARS/M STP(200),PARP(200),M ST1(200),PARI (200)
C...Badangic
ECM=1000D0
NEV=1000
C...Surec secimi
MSEL=0
MSUB(141)=1
C..Z'0kdtlesi
PMAS(32,1)=1000D0
C...Z’0 bozonun sadece muonlara bozunmasi
DO I1DC=289,310
MDME(IDC,1)=0
ENDDO
MDME(299,1)=1 I Z'0-->mu+ mu-
C...Hazrlik
CALL PYINIT('CMS 'et''e' [ECM)
C...Z’0boznunum kanallar1 listesi
CALL PYSTAT(2
C...Olay cevrimi
DO 200 IEV=1,NEV
CALL PYEVNT

200 CONTINUE

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

} VERI TiPI
TANIMLARI

~ BELLEKTE ORTAK

KULLANIM ALANLARI
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PYTHIA 6.4 ornex:

PYTHIA Baslama/Hazirhk

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

k¥dkkkek**r PYMAXI: summary of differentlal cross-section maximum search *#**#****%

I I I
I ISUEB Subprocess name I Maximum value I
I I I
I I I
I 141 £f + fbar -> Z'0 I 1.4092E-07 I
I I I
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PYTHIA 6.4 ornex:

Z’° Bozunma Genisligi ve Dallanma Oranlari

PYSTAT:

Decay Widths and Branching

Batiog wd i d®d b ok bk dod b @k @ bbb b

1000.000)

I

I Motheaer -
I

I 32 E'0

I 289 4

I 290 u

I 2801 =

I 202 o

I 203 b

I 204 t

I 297 =-

I 298 oDu e
I 29% mu-

I 200 Du muo
I L tau-
T 302 oDu taun
I IDs W+

I 3pe H+

I 3pT E0

I apg Z0

I 309 ho

I 310 HO

I T S N S S S A S R S

Z2’%: ~%40 d+s+b,

O.Cakir

im =
dbar
ubar
sbar
char
bbar
thar
=3
nu_ebar
mu+

nu mubar
tau+
nu_taubar
W-

H-

gamma

ho

A0

A0

-——=

bl b bl b bl b b b b bl b b b b b e b b

~%20 u+c, ~%8.8 t,

3.312E+00
4.264E+00
3.312E+00
4.264E+00
2. TATE+00
9.38TE-01

9.387E-01

$9.38T7TE-01
1.865E+00
S5.977TE-01
1.372E-01
O .000E+D00
5.168BE-01
O .000E+D0
O .000E+D00

HPFBUO/26-30.01.09/CU/Adana

1.000E+00
1.338E-01
1.038E-01
1.338E-01
1.03%E-01
1.338E-01
8.7T4E-02
2.945E-02

2.945E-02Z
5.852E-02
1.875E-02
4,304E-032
0.000E+00
1.621E-02
0.000E+00
0.000E+00

off
off
off
oI

off
off
off
off
off
off
off
off
off

HHHHHHHHHHHHHHHHKHHH

1.000E+00
0.000E+00
0.000E+0OQ
O.000E+DD
O.000E+00
O.000E+DD
O.000E+00
0.000E+0OQ
0.000E+00
1.000E+00
O.000E+DD
0.000E+00
0.000E+DOQ
O.000E+00
0.000E+0OQ
0.000E+00
0.000E+0OQ
O.000E+DD
0.000E+00

~%9 3|, ~%18 3v, ~%4 diger
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PYTH IA 6 -4 ORNEK 2 - OLAY LISTESI

Event listing (summary)

I particle/jet KS EF orig P x PY Pz E m
1 le+! 21 -11 0 0.000 0.000 500.000 500.000 0.001
2 le-! 21 11 0 0.000 0.000 -500.000 500.000 0.001

0.000 0.000 500.000 500.000
0.000 0.000 -500.000 ©&00.000
0.000 0.000 498.137 498.137

0.000 0.000 -1.863 998.137 99
453.080 204.328 44.205 498.984

3 1 0
4 2 0
=t 3 0.
& la-! 21 11 4 0.000 0.000 -500.000 500.000 0.000
7 0 8
8 7 0
9 7 -453.080 -204.328 -46.068 499.153 0

10 (Z2'0) 11 32 7 0.000 0.000 -1.863 9%58.137 958.135
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 0.890 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 44.087 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
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PYTHIA 6.4 ornex:

e*te>2Z'%->u+u sureci icin tesir kesiti  0=8.213 pb

*kkkkdkdx DYSTAT: EStatistics on Humber of Events and Cross-sectlons *%*¥*ddds

I I I I
I Subprocess I Number of polnts I Sigma I
I I I I
- e e e e e e e ————————— R I (mb) I
I I I I
I N:o0 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
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PYTHIA 6.4 oruexs

- Ornek 4: LHE formatinda parton seviyesi olaylarmn
yazilmasi (zprime.lhe).

C...Z2Z"0 uretimi
IMPLICIT DOUBLE PRECISION (A-H, O-%Z) 2 }L
INTEGER PYK, PYCHGE, PYCOMP E?

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) ,VCEM(4,4)
COMMON/PYDAT3 /MDCY (500, 3) ,MDME (8000, 2) ,BRAT(8000) ,KEFDP (8000,5)
COMMON/PYSUBS /MSEL, MSELPD,MSUB (500) ,KFIN(2,-40:40) ,CKIN(200)
COMMON/PYPARS/MSTP (200) ,PARP(200) ,MSTI(200) , PARTI (200)
C...Parametreler.
ECM=1000.D0 = o
NEV=10000
C...Z2"0 uretim sureclerinin secimi.
MSEL=21
MSTP (44) =3
C...2"0 kutle wve bozunma genisligi.
PMAS (32,1)=1000.0D0
PMAS (22,2)=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.oo Z'0 -->mu+mu-
DO IDC=289,310
MDME (IDC,1) =0
ENDDO

MDME (295, 1) -1 zprime.lhe

C...Baslama.

CALL PYINIT('CMS','e+','e-',KECM) 1 H
C...ol0y coveimi: (parton-seviyesi)
DO 200 IEV=1,NEV

CALL PYUPEV
C...Ilk birkac oclayin listelenmesi.

IF (IEV.LE.3) THEN

CALL PYLIST(2)

CALL PYLIST(7)

ENDIF
200 CONTINUE
C...S8cnuc, Istatistik.

CALL PYSTAT(1)
CALL PYUPIN
CALL PYLHEF
END
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PYTHIA 6.4 .. cormar

zprime.lhe

<LesHouchesEvents version="1.0">
wl--
File generated with PYTHIA £.41%
-—3

<inits

-11 11 5.000000E+02 G5.000000E+02 0 0 7 7 3 1
8.847T41E+00 B.B47741E-02 1.000000E+00 141

«finits

<events
5 141 1.000000E+00 9.967764E+02 7.976952E-03 8.276455E-02
-11 -1 0 0 0 0| 0.0000000000E+00 0.0000000000E+00 4.9999599014E+02 4.9999999014E+02 0.0000000000E+00
11 -1 0 0 0 0| 0.0000000000E+00 0.0000000000E+00 -4.9678159275E+02 4.9678159275E+02 0.0000000000E+00
3z 2 1 2 0 0| 0.0000000000E+00 0.0000000000E+00 3.2183973R77E+00 9.9567815828BE+02 9.9677638711E+02
13 1 3 0 0 0 |-2.6580413289E+02 4.0799237284E+02 -1.04604159292E+02 4.980478B5081E+02 1.0566000000E-01
-13 1 3 0 0 0| 2.6580413289E+02 -4.0799237284E+02 1.0782259031E+02 4.9873373207E+02 1.0566000000E-01

$pdf <11 11 ©9.9999908027E-01 U.935631BCC0E-01 U.967763B711E+02 3.010235C100E+06 7.5188072751E+00

«jfevents

<events
5 141 1.000000E+0Q0 1.000000QE+03 7.977247E-03 9.273066E-02
-11 -1 0 0 0 0| 0.0000000000E+00 0.0000000000E+00 4.9999599953E+02 4.9999999953E+02 0.0000000000E+00
11 -1 0 0 0 0| 0.0000000000E+00 0.0000000000E+00 -4.99599599124E+02 4.999595999124E+02 0.0000000000E+00
32 2 1 2 0 0| 0.0000000000E+00 O0.0000000000E+00 B.2916B53938BE-06 9.99959999077E+02 9.9999999077E+02
13 1 3 0 0 0] 2.2901049764E+02 1.7233443992E+02 4.0970113547E+02 4.9999999878E+02 1.0566000000E-01
-13 3 0 0 0|-2.2901049764E+02 -1.7233443992E+02 -4.0970112718E+02 4.99959999199E+02 1.0566000000E-01

gpdf —<11 999909906E-01 ©.9090008248E-01 9.99990G909077E+02 G5.1963314205E+07 3.362BUT72554E+06

«fevents

. KF kodlari

«jfevents

< /LesHouchesEventss
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[ R e [ e R e Y e |
[V [ = R T R e R Fx ]

[ [ e [ e I e Y e |
[T = I T R R s ]

23



ornek4.f

PYTHIA 6.4 orex.

Ornek 4: e*e'>Z->q q siirecinin tesir kesitinin hesabi
IMPLICIT DOUBLE PRECISION(A-H, O-2) } VERl TlPl

INTEGER PYK ,PYCHGE,PYCOMP
EXTERNAL PYDATA TANIMLARI
COMMON/PYJETS/N,NPAD,K (4000,5),P(4000,5),V (4000,5)

COMMON/PYDAT /M ST U(200),PARU(200),M ST J(200),PARJ(200)

COMMON/PYDAT2/K CHG(500,4),PM AS(500,4),PARF(2000),VCK M (4,4)
COMMON/PYDAT3/MDCY (500,3),M DM E(8000,2), BRAT(8000),K FDP(8000,5) ~ BELLEKTE ORTAK

COMMON/PYSUBSM SEL ,M SEL PD,M SUB(500),K FIN(2,-40:40),CK I N(200)
COMMON/PYPARS/M ST P(200),PARP(200),M ST1(200),PARI (200) KU LLAN I M ALAN LARI
C...Badangic
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(O,MDME(IDC,1))
100 CONTINUE
C...Hazrlik
CALL PYINIT(CMS'et+','e' [ ECM)
C...Z0 boznunum kanallar1 listesi
CALL PYSTAT(2)
C...Olay cevrimi
DO 200 IEV=1,NEV
CALL PYEVNT
C...lIk uc olayin listelenmesi
IF(IEV.LE.3) CALL PYLIST(1)
200 CONTINUE
C...Sonuclarin yazilmas
CALL PYSTAT(1)
END
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PYSTAT(2) PYTHIA 6.4 ornex-

L¥kkkkkkkkkkkkkkk** PYSTAT: Decay Widths and Branching Ratios ****xkkkkdkkkkkkkhkkhkhhkhhk

I I I I I I
I Mother --> Branching/Decay Channel I Wwidth (GeV)I B.R. I Stat IEff. B.R. I
I I I I I I
I 23 Z0 (m = 91.188) --> I 2.478E+00 I 1.000E+00 I on I 1.000E+00 I
I 174 4d + dbar I 3.816E-01 I 1.540E-01 I on I 2.203E-01 I
I 175 u + ubar I 2.959E-01 I 1.194E-01 I on I 1.709E-01 I
I 176 s + sbar I 3.816E-01 I 1.540E-01 I on I 2.203E-01 I
I 177 ¢ + 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 2.179E-01 I
I 179 t + tbar I 0.000E+00 I O0.000E+00 I off I O0.000E+00 I
I 182 e- + e+ I 8.321E-02 I 3.358E-02 I off I O0.000E+00 I
I 183 nu e + nu ebar I 1.656E-01 I 6.681lE-02 I off I O0.000E+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 6.681lE-02 I off I O0.000E+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 6.681lE-02 I off I O0.000E+00 I
PYLIST(1):

Event listing (summary)
I particle/jet KS KF orig P x PY 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 Ib! 21 5 7 -32.096 -1.777 31.747 45.434 4.800
9 lIbbar! 21 -5 7 32.292 1.716 -31.252 45.226 4.800
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PYTHIA 6.4 orex.

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

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

r

N\ "'u..___..-"ﬁ'x.___;'f ﬂ"‘x__u_,:*‘-'.'.'___"_' | oc ( ee>2Z~> q a) =30.88 nb

--‘-- ' --h-

o
-
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PYTHIA 6.4 oruexs

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

IMPFLICTIT DODELE FRECISICH{A-H. O-I]
INTECEER PYE. FICHIE, FYCDME —_ t't_x

EXTERNAL FYEAETR >
CONMDEH PYTETS N, NFARD, {4000, S5 , F(4000, 5F , W{4000, 55

COMMDNH FYDATL /MSTUH ([ Z00] | FAROD{Z2O00) MSTI (Z00} . PARI (I0OE)
COMMON FPYDATZ /ECEC (500 4, PHAS (500, 4}, PARF (2000} ,WoEM (4 4]
COMMDN F PYEUES MEEL, MSELPFD, MS1TIB (500)  EFIH{3, -43:40) , CEIK (200}
CTOMMDN  CYPARS /NMETEF [ Z00] PFARP{I00) METI (Z00} , PFART (300}
HEV=100
MEEL=L

. LEepdcl dosyslar.
METP{1E1L =21
CPEN {21, FILE="ttbhar.init " , STATUE = " LmkmsoaE * |
METP{1&Z ) =232
OFEN(2Z , FILE='"tibhar awvnt " , STATOSE= "unkrosm ' |

-.B2om LHE dooyasi, decakl 1ki1 dosyadan oclugtemalar.
METP{1E3 =23
CPERH{2Z, FILE="ttbhar.1ha' , ETATUS = "OnknowT "
METP{1ES)i=1

¥

¥

e wrmrTo o= b pEAmc 1560000
.. .-:-lg g::rt;_-:l;llml ttbar.lhe

CRALL PYLIET(Z)
CALL PYLIET(T)
ENDIF
ZoD CONTINIE
C. . .Bomsy, l1statlistik.
ALL PYETATI1)
TALL PYUFIN
C...LHE dosyaslOold yPaIma.
ALL PYLHEF
B
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PYTHIA 6.4 .. rorvar-

<LesHouchesEvents version="1.0">

<l!l--
File generated with PYTHIA 6.419
-->
<init>
2212 -2212 9.800000E+02 9.800000E+02 0 0 7 7 3
5.220106E+00 5.384128E-01 1.000000E+00 81l
2.602564E-01 1.062492E-01 1.000000E+00 82
</init>
<event>
12 81 1.000000E+00 1.733125E+02 7.819848E-03 1.156692E-01
2 -1 0 0 101 0 0.0000000000E+00 0.0000000000E+00 1.0838163607E+02 1.0838163607E+02
-2 -1 0 0 0 102 0.0000000000E+00 0.0000000000E+00 -2.7976111253E+02 2.7976111253E+02
6 2 1 2 101 0 3.3629095553E+01 8.9115695965E+00 -1.1059648961E+02 2.1241781824E+02
-6 2 1 2 0 102 -3.3629095553E+01 -8.9115695965E+00 -6.0782986840E+01 1.7572493036E+02
24 2 3 0 0 0 -3.0884654830E+01 -1.2140252163E+01 -4.7852784957E+00 8.6623320800E+01
5 1 3 0 101 0 6.4513750383E+01 2.1051821759E+01 -1.0581121112E+02 1.2579449744E+02
-24 2 4 0 0 0 -5.0940382043E+01 3.4880802250E+01 -7.5291578188E+01 1.2621743906E+02
-5 1 4 0 0 102 1.7311286490E+01 -4.3792371846E+01 1.4508591348E+01 4.9507491299E+01
-1 1 5 0 0 103 1.8584463332E+01 9.1657242037E+00 1.8652036768E+01 2.7881896512E+01
2 1 5 0 103 0 -4.9469118162E+01 -2.1305976366E+01 -2.3437315264E+01 5.8741424288E+01
13 1 7 0 0 0 9.6912588119E+00 3.9074488577E+01l -2.5560060185E+01 4.7687147069E+01
-14 1 7 0 0 0 -6.0631640855E+01 -4.1936863270E+00 -4.9731518002E+01 7.8530291993E+01
#pdf 2 -2 1.1059350620E-01 2.8547052299E-01 1.7331247164E+02
3.5718362666E-01
</event>

</LesHouchesEvents>

R WWwWwdodbdkIKFHREH OO

o

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

5.5300424188E-01

O 0O 0O O0OO0OO0OO0OO0OO0OOoOOoOOoO
o« e e D T

W v wVWwwuwwuwuwuwuwuwuwuow
e e s e e e s e s e s
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PYTHIA 8.1

« PYTHIA 8.11 ogrenmek igin onu denemeye
baslayalim, -

dpythia8108.tgz , dosyasini indirelim S

»tar xvfz pythia8108.tgz |, dosyayl
acalim

»cd pythiag8108 , yenidizine gecelim

» . /configure , konfigurasyon

rmake , derleme (~2 dk)

»cd examples , orneklerin bulundugu dizin

emake mainOl, } Daha
sonra!

. /mainlOl.exe > mainO0l.txt
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PYTHIA 8.1vsrs

The User (= Main Program)

] | ! [
: : Pythia l
Info Event process Event event :

1 r ) } } I 1
FrocesslLevel FartonLevel HadronlLavel
ProcessContainer TimeShower StringFragmentation

Fhasespace sSpaceshower MinistringFrag. . .
LHAINit, LHA=wnt Multiplelnteractions FarticleDecays
ResonancelDecays BeamRemnants BoseEinstein
} } }
BeamParticle SigmaProcess, SigmaTotal

Vecd, Rndm, Hist, Settings, ParticleDataTable, ResonanceWidths, . ..

O.Cakir
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PYTH IA 8 . 1 FizZiK MODEL/SURECLER

Fizik Sureci Acilmasi:

ProcessGroup:ProcessName = on

veya ProcessGroup:all = on

Froces=iaroup

FrocaessName

SofcQCh minEias,.elastic, &ingleliffractive,
doubledlfifractlive

Hardgch EE2EE. gErgqbar, gEZqg. 9g2gqg. oobar2ge.
gobardqqbeariew, EE2ccbhbar, ggbardccbar,
EZ2bbbar. ggbar2bbbar

FrooptFhoTon QEZQEAmNE:E, QQUDAar ZEgammE, EEI2EEanma,

IfhbarJgammageamns , FE2FEimay SmnE

WeakAosonExrchanme

IrErric:EmE), TIZFIT(n W]

WamkSingl sREoson ffbardgnF, IThar?W. Irfbarfihar{s gml

WeakDoubhl eBoson ffbardgnFgm=E, fTfbar2ZW, fIfbarIWe

HaakBosonAndParcon | QobarIgnZg, QE2msg,. Lrfber?gunZgm,. IEnIgmer
gaobar2Wg. gE2Wg. ITbara2Wgm, Igm2wi

Ch=rmondm Erz2boar [E=10(1)]g. qE2QQbar [(SPI(3}]1q.
BoT oomoniiam ErZifoar [EE41(1)]lg. gE20Qber [SP2{1}]1z.
Top EEFZrThar, ggbbardcochar, goZrg T ),

fibparIcobhar (5 gmE ) rIfoerrF qbar's w0

FourchnFoT Tom

EEZoPrimebFrimebar, qQg2oPrimegqiTIwWl .

FourcoTop gobar FrPFrimectFrimehar rba_ELPrlmEﬂbEIiE H]. .
FourcnFair fiparZcPrimebcFrimebar(sS: W) . TDarzc EuPIlEEILPIlﬂEJl_[E W
Higg==M fTIib=T3H, gEZ2H, ZfbmrI2HE, ZTIZHTCITCIWHD .

HiggsB=M h, H and & a=s abowse, charged Higgs, pairs

SOSY gabarachiochio [(SUSY barely bBbegun]

NoewGangeEosSon TibargnEZsfprimnas, IfbaraWprime, IfTbhar2A0

LelfcRl ght SyRmmaSTE Y fTfbarIFEH, I'Thar2whiR, IT'TharFHIAL., - - -

LepTouark glZL,. oF?l0l, gELOlLOoar, ggoarZLglLOoar

ExcicedFermion So2ASTAr, QOgIZuSTtarg. JOeErFaunSTaATm,

Extralimensilonsie HEEZG=  Qggbar2Ge, . .

O.Cakir
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PYTHIA 8.1 ovar oreric

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) kutle 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 HPFBUO/26-30.01.09/CU/Adana
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main01.cc

O.Cakir

PYTHIA 8.1 ornex

#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(); ++1i)
if (pythia.event[i] .isFinal() && pythia.event[i] .isCharged())
++nCharged; mult.£fill( nCharged ) ;
// Olay cevrimi sonu,istatistik,Histogram.
}
pythia.statistics () ;
cout << mult;
return O0;

}
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PYTH IA 8 . 1 SUREG / OLAY LISTESI

» pvthia.process.list() kismi liste

-——-—--- PYTHIA Evenc LiSTANE (hard PrOCESE} -———-——— === = m e e e o
% 14 namg SLATIEE Dochars ﬂ.:.l.i._!tl.'l:ﬂ:l.'ﬂ CcolonEs F_X

o 50  {system) -11 o 0 1 7 o o 0000

1 F213  (p*) -132 o 0 3 0 o o 0000

z F21T  (p+) -132 o 0 4 0 o o 0000

3 -3 {uhar) -21 1 0 5 G 0 104 0000

4 2 (m) -21 z 0 5 E 1032 o 0000

E -6 {Thar) -23 3 4 7 B 0 104  -T3.887

E B (Tl -23 3 4 8 10 103 o 73887

T -3 () 23 E B 11 1z o o T.835

& -5 bbar 23 E 0 o 0 0 14 -TE.TH

& 4 () 23 & ;D 13 14 o o 72.384

10 E b 23 E 0 o D 102 o 1.513

11 3 = 23 T 0 o 0 103 0 -26.914

12 -4  char 23 T 0 o 0 0 103 26_738

13 -1 a* 23 5 0 o 0 o o E.458

14 12 nu_a 23 5 0 o 0 o o B5 . 326

|I|1=.'I.'_F -1 0. 03 Ho@aanton STm 0o

———-—--- End PYTHIA E¥GOE LIATINE ————— === e e e

- pythia.event.list() m
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PYTHIA 8.1 istanistic

 pythia.statistics() tesir kesitleri mb cinsinden verilmistir.

| Subproc

-~
EV"U"U‘

bar
=>

N g O JO JO D g 09
..'. E

E QM .0 .0 .0 .09

FIIEIA Bvant AR Croms SeCtiol ROl e ——— .
|

CLH Coda | Nuzbar of events I sigma +- delta |
| Tried Selected Accepted | (estizated) (ab) |

I I |
o e e e e |
I I I

EE 111 502 65 66 | 5.1140-01 3.247e-02 |
q qbar (uds) 112 | 2 0 0] 0.0000+00 0.0000+00 |
qe 113 | 247 M M| 3.008e-01 2.TT2e-02 |
)' =>» q q(bar)’ 114 | 24 0 01 0.000e+00 0.0000+00 |
> EE 115 | 1 0 0] 0.0000+00 0.0000+00 |
-» Q' gbar’ (uds) 116 | 0 0 01 0.0000+00 0.0000+00 |
¢ char 121 | H 1 1] 3.483e-03 3.483¢-03 |
b bhar 123 | 2 0 0] 0.000e+00 0.0000+00 |
| I I

| 779 100 100 | 8.187e-01 4.2840-02 |

|

Exd PYTHIA Event and Cross Section Statistics ——--==r-=ssmmssrrs s s s s s .
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O.Cakir

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

Pythia pythia;

I/ pythianin bazi public liyeleri igin kisaltma.

Event& event = pythia.event;

ParticleDataTable& pdt = pythia.particleData;

Info& info = pythia.info;

/I 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 Baglatma.

pythia.init( idBeamA, idBeamB, eCM);

/I Degisen verileri listeleme.

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

if (showCPD) pdt.listChanged();

I/l 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.);

/I Olay ¢evrimi basglangici.

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

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

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

PYTHIA 8.1 ornexcer

Jet olaylarinda tek parcacik analizi

/I Olay iiretimi.
if (!pythia.next()) {
cout << " Hata durumunda olay uretici durur’\n";
break; }
Il Birkag olay listele.
if (iEvent < nList) {
info.list();
pythia.process.list();
event.list(); }
/I Olayin altsiire¢ olcegi.
pThard.fill( info. pTHat() );
I/l Son durum yiiklii pargaciklar lizerinden gevrim.
int nCharged = 0;
for (inti = 0; i < event.size(); ++i)
if (event[i].isFinal() && event[i].isCharged()) {
/I Yuiklii pargaciklarin analizi ve histogram.
++nCharged;
dndy. fill( event[i].y() );
dndpT.fill( event[i].pT() ); }
I/l Pargacik ve olay ¢evrimi sonu,yiik coklugu doldur.
mult.fill( nCharged ); }
Il Sonuglar, istatistik, normallestirme, sonug.
pythia.statistics();
dndy *= 5. / nEvent;
dndpT *= 10. / nEvent;
cout << pThard << mult << dndy << dndpT;
return 0; }
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PYTH IA 8 . 1 ORNEKLER / KART OKUMA

! Ana programda kullanilabilecek ayarlar
Main:1dBeamA = 2212
Main:1dBeamB = 2212

Main:eCM = 14000.
Main:numberOfEvents = 1000
Main:numberToList = 2
Main:timestoShow = 20
Main:showChangedSettings = on
Main:showAllSettings = off

! Alt sureg uretimi igin ayarlar
HiggsSM:gg2H = on

25:m0 = 123.5

25:onMode = off

25:onlfMatch = 22 22
SigmaProcess:alphaSvalue = 0.12
! Olay uretiminde diger ayarlar
SpaceShower:alphaSvalue = 0.13
Multiplelnteractions:pTORef = 3.0
#PartonLevel:MI = off
#PartonLevel:MI = off
#PartonLevel:MI = off
#HadronLevel:Hadronize = off

O.Cakir

! Birinci demet, p =2212, pbar =-2212
! ikinci demet

I Carpismanin KM enerjisi

! Uretilecek olay sayisi

! Ekrana yazilacak olay sayisi

! Calistiktan sonraki siire

! Degisen parametre/modlari yazar

! Butun parametreler/modlari yazar

! gg>Higgs uretimi

! Higgs kiutlesi

! Butun Higgs bozunum kanallari kapali
! Higgs—>gama gama acik

! Matris elemanindaki alfa_s(m_2Z)

1 ISR deki Alfa_s(m_Z)

! Ref. enerjide regularizasyon
! Coklu etkilesmeler yok

I ilk-durum 1s1masi yok

! Son-durum i1simasi yok

! Hadronizasyon yok

HPFBUO/26-30.01.09/CU/Adana
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PYTH IA 8 . 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
uretilebilir (pythia8108/examples dizininde bircok ornek
bulunmaktadir).

— maini12.cc
— main12.cmnd

« HEPMC Dosyasi Olusturma (main31.cc, main31.cmnd)
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
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JavaPYTHIA «wroww

Oncelikle elde edilir: pythiaJava.tar.gz
(http://confluence.slac.stanford.edu/download/attachments/2241416
5/pythiaJava.tar.gz?version=2)

tar -xvf pythiaJava.tar.gz
Komutu ile dosya ac¢ilir ve bunun sonucunda evtgen dizini olusur.
Uygun Java derleyici ve JNI arayuzu ile birlikte ortam degiskeni
JDK _ROOT ve LD_LIBRARY_PATH tanimlari yapilir.
pythiaJNI dizini icinde derleme yapilir.
Gcce3 derleyici igin
— Derleme g2c kutuphanesi kullanilarak yapillir,
g++ -shared -I$JDK ROOT/include -
I$JDK ROOT/include/linux *.cpp *.f -1lg2c -o
../libpythiaevtgen.so
Gcc4 derleyici
— Derleme gfortran kutuphanesi kullanilarak yapilir,
g++ -shared -I$JDK ROOT/include -

I$JDK ROOT/include/linux *.cpp *.f -lgfortran -o
../libpythiaevtgen.so

Derleme sonunda dinamik ortak kullanim kutuphane dosyasi

libpythiaevtgen.so) olusmaktadir.
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JavaPYTHIA CALISTIRMA

Bir terminal acilip work/evtgen dizininde

source setup.sh

yazilir. Olay uretimi i¢in

java EvtGen 10 pythia olayl.stdhep

yazilir ve pythia.cmd ve pythia.cards dosyalarindaki
parametrelere gore PYTHIA ile 10 olay uretilmis olur. Cikti

dosyasi stdhep (ikili) formatindadir. Farkli bir jenerator
kullanilmak istenirse genel komut

java EvtGen 10 <lib adi>

seklindedir burada <lib_adi> dinamik kutuphane
dosyasinin adidir, ornegin lib<lib_adi>evtgen.so.

Dinamik kutuphane dosyasi PYTHIA vya aktarilacak
spektrum dosyasina gore yeniden derlenebilir,
pythia.cmd ve pythia.cards dosyalari da istenen surece
gore degistirilebilir.

O.Cakir HPFBUO/26-30.01.09/CU/Adana 41



JavaPY T THIA smouer anaiz

Analiz yapmak icin gerekli ifadeler, metotlar:
org.lcsim.util.aida.AIDA grafik ayirmak ve doldurmak
icin, hep.physics.vec.VecOp paketi ise vektorler
uzerinde matematik islemler icin kullantlir.

import org.lcsim.util.aida.AIDA;
import hep.physics.vec.VecOp;
import java.util.List;

import org.lcsim.event.EventHeader;
import org.lcsim.event.MCParticle;
import org.lcsim.util.Driver;
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JavaPY T THIA smouer anaiz

public class Analiz extends Driver

{
private AIDA aida = AIDA.defaultinstance();

protected void process(EventHeader event) {
List<MCParticle> particles =
event.get(MCParticle.class,event. MC_PARTICLES);
aida.cloud1D("nTracks").fill(particles.size());

for (MCParticle particle : particles) {
aida.cloud1D("energy").fill(particle.getEnergy());
aida.cloud1D("cosTheta").fill(VecOp.cosTheta(particle.get
Momentum()));
aida.cloud1D("phi").fill(VecOp.phi(particle.getMomentum()
) }}}
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JavaPY T THIA swouer anaiz

« JAS3 calistirilir

— Open menuden olay1.stdhep dosyasi
yuklenir

— Ayni sekilde Analiz.java dosyasi da yuklenir
— Java kodu derlenir — Compile, Load ve Play

— Sol pencereden AIDA histogramlari
goruntulenebilir
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JavaPY T THIA swouer anaiz

O.Cakir
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ODEV

» Kiitle merkezi enerjisi Vs=1 TeV olan bir
Lineer Carpistiricida, e*e>vy/Z%Z°>utu-
sirecinde m,=0.8 TeV alarak fotonun, Z°
bozonun ve Z° bozonun toplam tesir
kesitine katkilarini PYTHIA ile
hesaplayiniz. Bunlarin girisimlerinin de
hangi durumlarda onemli olabilecegini
arastiriniz.
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