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Hizli Benzetim

O
<Neden? Geant gibi tam benzetimler ¢cok 1y1 ama cok yavas.

“* LHC i¢in bir olayin Geant’dan gecirilmesi dakikalar aliyor, bizimse

milyarca olay iiretmemiz lazim.
+ Coziim: hizh benzetim tekniklert...
& Sadece en yavas kisimlar degistirip baska sekillerde modelleme.
“ Tiim algict modelleyip Geant’1 tamamen birakma.

*# Olayin incelenip, izlerin siiriilmesi vs. gibi adimlar: da modelleme.

< Ornekler: AcerDet, ATLFast, FAMOS...
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Bir Algicin Cevabimin Modellenmesi

oy = ‘ _ &
e Iz siirme (I¢ Algig) Inl«2.5

RPC: Resistive Plate Chamber
MDT: Monitored Drift Tubes

CSC: Cathode Strip Chamber
= Gecis IsinimI izsturlicusi (TRT) e/m ayrigimi TGC:Thin Gap Chamber

= 2T solenoid ile

= Silisyum (pixel + strip) izsurticu

= b isaretleme etkinligi %50
@ Enerji Ol¢iimi Inl<5.0
= EM Kalorimetre : Pb-LAr, akordiyon geklinde
= Hadron kalorimetre : Fe/Sci (merkez), Cu/W-LAr (on kisim)

M Bleiimii 57 a
e Muon Olglimi [nl< ID:  olp,=~5x10%p, ® 0.001 ATLAS

o(d,)=15um at 20GeV 9

= 4T foroid spektrometre

= MDT ve CSC : iz surmeK igin
= RPC ve TGC : hizli tetiklemek icin ECAL: o/E = 10%NE(GeV) ® 0.7% g

= . HCAL: ofE ~ 50% / VE(GeV) ® 3% ‘
Muon: o/p.=10% at 1 TeVic _

V. Erkcan Ozcan, Bogazici University 4 ISTAPP °1 I, Istanbul
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PG54

= SHW adryla 1998°da Tevatron Run2 SUSY/Higgs Calistayi’'nda
gelistirilmeye baslandi. Asli yazari ve bekgisi: John Conway (UC

Davis).

*¢ Sadece Tevatron’daki dedektorler degil, silindir seklindeki herhangi bir
YEF dedektorii icin parametrize edilebilir.

*& Son siiriimii PGS4 - 090401.

*& Basit, hizli, fizibilite analizleri icin uygun.

http://www.physics.ucdavis.edu/~conway/research/software/pgs/pgs4-general.htm
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PGS Kaynak Kodu

Fortran ile yazilmis, g7 veya glortran ile derlenebilir, sadece
STDHEP kiitiiphanesine bagiml (ve bu kiitiiphaneyle birlikte

sunuluyor).

* Gekirdek kiitiiphane : PGSin hemen hemen tiim gorevleri tek tek
fonksiyonlar halinde kiitiiphanede yer alir.

¢ Siiriicii kabuk : Kiitiiphane fonksiyonlarini sirayla cagirir. Islem
tamamlaninca kullanicinin olay1 ¢oziimleme kodunu isletebilir.

 Madgraph ile de gelen (pythia-pgs_V2.X.Y.tar.gz) ve LHC olimpiyatlar
icin tasarlanmis olan siiriicii son zamanlarda adeta standart olmustur.
Teukleyicinin azami trpanlarimi uygular ve ¢ikulart LHCO bicimde
VETIT.
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Yaratilan
olay (Pythia,
Herwig,vs.)

Parcaciklar
STDHEP
biciminde
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* Algicin kapsama alani
(akseptansi)

e Algicin verimi

 Algic cozunurligu

*Parcgacik/jet yapilandirilmasi

Olciilen olay
" LHCO
biciminde

Veri
cozumleme
(ROOT vs.)




PGS Ne Yapiyor?

<>ﬁ< Tiim son durum parcaciklarini isle, eger

algicin sinirlart icindeyse:

*& Eger yiiklii parcaciksa, onun icin dogrusal bir iz yap (manyetik alan olmasina
karsin biikiilme yok), izin sagittasinin ¢oziiniirliigiinii hesaba al.

N

% Kalorimetre 1 ve ¢ diizleminde karelere ayrilmis. Parcaciklar hangi kareye
yonlenmislerse orada enerjilerini yerlestir.

*k elektron/foton: hemen tiim enerji EM kalorimetresine.

“t hadronlar: cogu enerji hadronik kalorimetreye.

“t muonlar: azami iyonlagma.

.o s 1 | o ’ =g v,
« Enerji ¢oziiniirliikleri: Dikkat! Bu formu‘u_HC de ¢ok iyi degil.
AEem/Eem = Cl@b/«/Eem AEhad/Ehad - b/.\/Ehad

V. E. Ozcan, HPFBU | 2




pgs_rannor(rl,r2)
mu_ecal .5 + r1l*0.1 ! estimated from Mon
(mu_ecal.lt.0.) mu_ecal
e_ecal
(e.gt.mu_ecal)
e_ecal mu_ecal

e e - mu_ecal

e_ecal e
e

mu_hcal 2.0 + r2+0. ! estimated from Mo
(mu_hcal.lt.0.) mu_hcal

e hcal
(e.gt.mu_hcal)
e _hcal mu_hcal
e e - mu_hcal

e _hcal c k
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PGS’den Ornek kod -

-  Kalormmetrelerde Miionlar

ki tane Gaussian dagiliml rastgele sayi iiret

EM-kalorimetresinde kaybedilen ener;ji :
ortalamasi 0.5 GeV, standart sapmasi 0.2 GeV
olan Gaussian, ancak negatif olamiyor

Eger kaybedilen enerji, parcacigin enerjisinden
fazlaysa: kalorimetreye parcacigin tim
enerjisini koy, parcacigin enerjisini sifirla.

Hadron kalorimetresinde de ayni hikaye:
kaybedilen enerji ortalamasi 2.0 GeV, standart
sapmasi 0.4 GeV olan ve negatif olamayan bir

Gaussian.

9




PGS’den Ornek kod -

. Kalormmetrelerde Hadronlar .

ecal frac 0.25 ! 258 of energy in electromagnetic
| pgs_rannor(rl,r2) ! calorimeter...
ecal_frac ecal frac + 0.05*%rl1] ! ...with some spread in fraction...

Yuzde elli ihtimalle

(ecal_frac.le.0.) ecal_frac 0.0 . .

(ecal_frac.ge.l.) ecal_frac 1.0 EM kalorlmetreSInde
bir muon gibi ener;ji

(pgs_ranmar().lt.0.5) then ! ...but only half the time does this occur
e_ecal 5 + 0.1%r2 ! in which case we treat it like a muon b”*'akhyon Ger’i kalan
f(e_ecal.ge.e) then ! in the e.m. calorimeter - .
ecal_frac = 1. yuzde elli durumda,
(e_ecal.lt.0.) then ! g
ecal frac = 0. EM kalorimetresinde
ecal_ frac e_ecal/e enel’jlnln I"aStgele bll"

yuzdesi birakihyor.

e_ecal ecal frac * e

e_hcal = (1.0-ecal frac) * e Sonra birakilan ener;ji
pgs_rannor (res_ecal,res_hcal) beklenen ¢ozunurluge
e _ecal = e _ecal + hcal res*sqgrt(e_ecal)*res ecal ! ~808%/sqrt(E) for hadrons uygun bir §eki|de
(e_ecal.lt.0.) e_ecal 0. ! in e.m. calorimeter!? '

yayihyor.
e_hcal e_hcal + hcal res*sqrt(e_hcal)*res_hcal ! ~80%/sqrt(E)
(e_hcal.lt.0.) e _hcal

V. E. Ozcan, HPFBU | 2 10
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JCD: Tekil renk yukleri,
bagimsiz kuarklar yok...

© Hadronlagma, fragmentasyon:
“jet”ler.

© Koni veya cift bulma metodu.

V. E. Ozcan, HPFBU12



Jetler Hakkinda

< Koni temelli jetler: En yiiksek enerjili ve belli bir azami degerden
fazla enerjili kalorimetre hiicresiyle basla, ¢evresine bir koni ciz.
Koninin i¢ine diisen hiicrelerdeki enerjileri de ekle. Bu bir jet. Sonra
basa don ve geri kalan hiicrelerle ayni seyi tekrarla.

-+ Ciftlestirme temelli jetler (6rnek kijet): Birbirlerine olan enine
momentumlari, 151n eksenine gore olan enine momentumlarindan
belli bir kat kiiciik olan hiicreleri birbirleriyle birlestir, birlestirme
yapilamayacak olana kadar devam et.

V. E. Ozcan, HPFBU | 2



&

* Eger jetlert baslatan partonlar c
veya b kuarklart ise, bunlart
“isaretlemek” (tagging)

mumkin.

< PGS jetin nereden geldigine
bakiyor, sonra CDF olciimlerini
baz alarak, jet Kt ve 1)’sina gore
rastlantisal bir isaretleme

yapIyor.

Dikkat! Bu parametrizasyon LHC igin
karamsar. Ayrica |N|<2 limiti LHC icin kisitlayici.

V. E. Ozcan, HPFBU | 2 13
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Bu ATLAS karti sadece Madgraph ile geliyor.

ATLAS ! Parametre grubunun adi

81 ! Kalorimetredeki eta hiicrelerinin sayisi

63 ! Kalorimetredeki phi hiicrelerinin sayisi

0.1 ! Kalorimetre hicrelerinin eta genisligi |eta| < 5
<€>0.099733101 !.Kalorimetre hﬁcrelerinin phi genisligi | O

0.01 ! EM kalorimetre ¢ozunurlugu (sabit terim)

0.1 ! EM kalorimetre c¢ozunurlugu (*sqrt(E) terimi)

0.8 ! Hadronik kalorimetre c¢ozinurligu (*sqrt(E) terimi)

0.2 ! Tetikleyicide kayip ET ¢ozunurligu

0.00 ! Kalorimetre hiucrelerinin verimsiz kenar kalinliga

cone ! Jet bulma algoritmasi (cone veya ktjet)

3.0 ! Kalorimetre kumeleme azami gekirdek enerjisi (GeV)

) ! Kalorimetre kumeleme azami omuz enerjisi (GeV)

.70 ! Kalorimetre kimeleme/ktjet koni biiyiikkliigi (delta R)
.0 ' Iz siiriiciiniin dis yaricapi (m)

.0 ! Manyetik alan siddeti (Tesla)

.000005 ! Sagitta ¢oézunirligu (m)

Iz bulma randimani

.30 ! En diisitkk iz pT’'si (GeV) P( :S ( :' d‘
: ! Iz siirme eta kapsami lr 1

5

.0 ! Elektron/foton eta kapsami

: Kart
0 dI'll

! Muon eta kapsami

N M W N O O ODMNMNBKFE OO
O
(0 0)

! Tau eta kapsami

V. E. Ozcan, HPFBU | 2 14



Bazi Dertler

& Y

+ Kartta verilenler disinda da bir cok parametre var PGS de.

= Bazilar1 pgs kiitiiphane dosyasinda (pgs1ib. £). Ornegin, muon tetikleyici
randimani: muon trig eff = 0.98

= Digerleri ise pgs siiriicii dosyasinda (pgs . £). Ornegin, LHCO siiriiciisiinde
tetikleyicideki azami momentum ve enerjiler:
SaunoHLe S Eeitemnt seeEE cg) e siofe =Sl

= Kimi zaman iki yerde birden olabilir. Ornegin, muon tetikleyicisinin kiitiiphane
taniminda muon P1”sinin azami degeri 3 GeV olarak belirlenmis: ...
Sl g, (NSl GE L Sl

-+ b-1saretleme gibi nispeten zayif olan baska bir durum tau benzetimi. Sonuclar
oldukca karamsar.

V. E. Ozcan, HPFBU | 2



LHCO Bicimi

< PGS’in once LHC Olimpiyatlari i¢in hazirlannus, diiz ASCII
dizgesindeki, son zamanlarda standart olan ¢ikt bicimi.

# tir eta phi pt Jktl #iz btag had/em duml dum2
0 39 1043

1 0 -1.350, . 3.341 26.11 0.00 0.0 0.0 0.00 0.0 0.0
2 1 -0.663 5.233 164.40 0.00 1.0 0.0 0.02 0.0 0.0
3 2 -0.589 4.675 147.62 (Pt B et L) 4.0 95.99 0.0 0.0
4 4 -0.629 4.998 308.94 85.25 12.0 2.0 0.33 0.0 0.0
5 4 -2.061 1.571 455.01 156.56 32.0 0.0 1.19 0.0 0.0
6 4 -1.954 2.699 24.07 2.38 32.0 0.0 11.60 0.0 0.0
7 4 1.149 5.756 6.23 1.93 2.0 0.0 8RS 0.0 0.0
8 .6 0.000 3.521 28.86 . 0.00 0.0 0.0 0.00 0.0 0.0

V. E. Ozcan, HPFBU | 2




< PGS’in once LHC Olimpiyatlari icin hazirlanmas, diiz A

LHCO Bicimi

dizgesindeki, son zamanlarda standart olan ¢ikt1 bicimi

0o J oo 01 W N R O =

V. E. Ozcan, HPFBU | 2

o b b b b N »r O

t+iir

aeta

39

.350
.663
.589
.629
.061
.954
.149
.000

wWw o0 N B b & U0 W

ph i
1043
.341
.233
.675
.998
.571
.699
.756
.521

26.
164.
147.
308.
.01
24.
.23
86 .

455

28.

Dt

11
40
62
94

07

Gkt

.00
.00
o
25
.56
.38
.93
.00

#9 7

O O O O O o o o

btac

o O O O MM & O O

o O O O O o o o

had/em

.00
.02
.99
.33
.19
. 60
.73
.00

diim1

o O O O O o o o

o O O O O o o o

dan2

o O O O O o o o

o O O O O o o o

&

39 numarali
olay; tetikleyici
sozcugu = 1043



LHCO Bicimi

< PGS’in once LHC Olimpiyatlari icin hazirlanmis, diiz A$
dizgesindeki, son zamanlarda standart olan ¢ikt1 bi¢cimi

V. E. Ozcan, HPFBU | 2

# tir
0

1 0
2 1
3 2
4 4
5 4
6 4
7 4,
8 .6

eta

39

.350
.663
.589
.629
.061
.954
.149
.000

W o0 NN B b & U Ww

1043
.341
.233
.675
.998
.571
.699
.756
.521

26
164.
147.
308.
455.

24.
.23

28.86 .

11
40
62
94
01
07

jktl

0.00
0.00
0.11
85.25
156.56
2.38
1.93
0.00

#iz

OO O O O O o o o

o

t

m
=

O O O O NN & O O

o O O O O o o o

had/em

.00
.02
.99
.33
.19
. 60
.73
.00

duml

o O O O O o o o

o O O O O o o o

dur

o O O O O o o o

o O O O O o o o

0 = foton
26.11 GeV
n=-—1.350
p=3.341




LHCO Bicimi

< PGS’in once LHC Olimpiyatlari icin hazirlanms, diiz ASCH
dizgesindeki, son zamanlarda standart olan ¢ikt bicimi.
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# tur
0

1 0
2 1
3 2
4 4
5 4
6 4
7 &
8 .6

eta

39

.350
.663
.589
.629
.061
.954
.149
.000

W o0 N B b & [0 W

1043
.341
.233
.675
.998
.571
.699
.756
.521

26
164.
147.
308.
455.

24.
.23

28.86 .

11
40
62
94
01
07

jktl

0.00
0.00
0.11
85.25
156.56
2.38
1.93
0.00

#iz

OO O O O O oo o

o
r'.
Y
Q

©O O O O NN & O O

o O O O O o o o

had/em

.00
.02
.99
.33
.19
. 60
.73
.00

duml

o O O O O oo o

o O O O O oo o

dun

o O O O O o o

O O O O O O O g«

tur = |

Hiz = |

pozitron
164.4 GeV




LHCO Bicimi

< PGS’in once LHC Olimpiyatlari i¢in hazirlannus, diiz ASCII

dizgesindeki, son zamanlarda standart olan ¢ikt bicimi.
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# tir
0

1 0
2 1
3 2
4 4
5 4
6 4
7 4,
8 .6

eta

39

.350
.663
.589
.629
.061
.954
.149
.000

W o0 N B b 0 W

1043
.341
.233
.675
.998
.571
.699
.756
.521

26.
164.
147.
308.
455.

24.
.23

28.86 .

11
40
62
94
01
07

jktl

0.00
0.00
0.11
85.25
156.56
2.38
1.93
0.00

#iz

O O O O ojo o o

o
t
m
Q

©O O O O dhND|Ikdx O o

o O O O oo o o

had/em

.00
.02
.99
.33
.19
. 60
.73
.00

duml

O O O O ojo o o

o O O O oo o o

u

4 numarali jete

4 yakin; ¢cevresinde

0

o O O O O |o
O O O O O O A

95 GeV'lik



LHCO Bicimi

< PGS’in once LHC Olimpiyatlari i¢in hazirlannus, diiz ASCII

dizgesindeki, son zamanlarda standart olan ¢ikt bicimi.

V. E. Ozcan, HPFBU | 2

# tir
0

1 0
2 1
3 2
4 4
5 4
6 4
7 4,
8 .6

eta

39

.350
.663
.589
.629
.061
.954
.149
.000

W 00 N B b d U W

1043
.341
.233
.675
.998
.571
.699
.756
.521

26.
164.
147.
308.
455.

24.
.23

28.86 .

11
40
62
94
01
07

jktl

0.00
0.00
0.11
85.25
156.56
2.38
1.93
0.00

#iz

O O O o/ ojo o o

o
t
m
Q

©O O O O M|k O O

o O O O ojo O o

had/em

.00
.02
.99
.33
.19
. 60
.73
.00

duml

o O O O  ojo o o

o O O o  ojo o o

du

o O

>

o O O O | o
O O O O O A

jet
b-iSaretlenmi$
m = 85.25 GeV

“icinde” 12 iz



LHCO Bicimi

< PGS’in once LHC Olimpiyatlari i¢in hazirlannus, diiz ASCII
dizgesindeki, son zamanlarda standart olan ¢ikt bicimi.

V. E. Ozcan, HPFBU | 2

# tir
0

1 0
2 1
3 2
4 4
5 4
6 4
7 4,
8 .6

eta

39

.350
.663
.589
.629
.061
.954
.149
.000

W o0 N B b & U0 W

1043
.341
.233
.675
.998
.571
.699
.756
.521

26.
164.
147.
308.
455.

24.
.23

28.86 .

11
40
62
94
01
07

jktl

0.00
0.00
0.11
85.25
156.56
2.38
1.93
0.00

#iz

O O O O o o o o

o
t
m
Q

o O O o b & O O

o O O O o o o o

had/em

.00
.02
.99
.33
.19
. 60
.73
.00

duml

o O O O o o o o

o O O O o o o o

dur

o O O O

O O O O C

3 jet.
eHadr'onik > eEM




LHCO Bicimi

< PGS’in once LHC Olimpiyatlari i¢in hazirlannus, diiz ASCII
dizgesindeki, son zamanlarda standart olan ¢ikt bicimi.
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# tir
0

1 0
2 1
3 2
4 4
5 4
6 4
7 4,
8 .6

eta

39

.350
.663
.589
.629
.061
.954
.149
.000

W o N B b & U0 W

1043
.341
.233
.675
.998
.571
.699
.756
.521

26.
164.
147.
308.
455.

24.
.23

28.86 .

11
40
62
94
01
07

jktl

0.00
0.00
0.11
85.25
156.56
2.38
1.93
0.00

#iz

O O O O O o o o

o
t
m
Q

o O O O NN & O O

o O O O O o o o

had/em

.00
.02
.99
.33
.19
. 60
.73
.00

duml

o O O O O o o o

o O O O O o o o

dum2

0.0

°/ kayip dikey
f eneriji

0 Px=_27 GeV
¢

0.0




LHCO Bicimi

< PGS’in once LHC Olimpiyatlari i¢in hazirlannus, diiz ASCII
dizgesindeki, son zamanlarda standart olan ¢ikt bicimi.

# tir eta phi pt Jktl #iz btag had/em duml dum2
0 39 1043

1 0 -1.350, . 3.341 26.11 0.00 0.0 0.0 0.00 0.0 0.0
2 1 -0.663 5.233 164.40 0.00 1.0 0.0 0.02 0.0 0.0
3 2 -0.589 4.675 147.62 (Pt B et L) 4.0 95.99 0.0 0.0
4 4 -0.629 4.998 308.94 85.25 12.0 2.0 0.33 0.0 0.0
5 4 -2.061 1.571 455.01 156.56 32.0 0.0 1.19 0.0 0.0
6 4 -1.954 2.699 24.07 2.38 32.0 0.0 11.60 0.0 0.0
7 4 1.149 5.756 6.23 1.93 2.0 0.0 8RS 0.0 0.0
8 .6 0.000 3.521 28.86 . 0.00 0.0 0.0 0.00 0.0 0.0

http://vl.jthaler.net/olympicswiki/doku.php?id=lhc_olympics:data_file format

V. E. Ozcan, HPFBU | 2



http://v1.jthaler.net/olympicswiki/doku.php?id=lhc_olympics:data_file_format
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Delphes

&

¢ S. Ovyn, X. Rouby, V. Lemaitre, arxiv.org/abs/0903.2225
& C++ile yazilmis. ROOT kullantyor.
¢ Bircok acidan PGS4’den iistiin.

% lleri ve sifir-derece kalorimetreler

¢ Enerji ¢oziiniirliikklerinin matematiksel
modelleri ve kalorimetre hiicrelerinin

dagilimlar: daha detayl.

*& Siscone ve midpoint jet algoritmalari eklenmis.
= ATLAS ve CMS icin sonuclar1 test edilmis.

s« STDHEP ve LHE dosyalarini girdi olarak kabul ediyor. LHCO c¢ikusi disinda daha detayli root

dosyalar veriyor.
https://server06.fynu.ucl.ac.be/projects/delphes
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Delphes Testlert

&

CMS Delphes
Z- Tt 382% 324+1.8%
H(140) » vt 36.3% 39.9+1.6%
H300)—» 71 47.3% 49.7+1.5%

* Delphes’in alt benzetim adimlari
sonucunda cikardig jet enerjisi, kayip
enerji, tau jet bulma islemlerinin tam
Geant4 benzetimi + gergek olay
yapilandirmasi sonuclariyla
karsilastirilmast...

* Cakarilan enerji ¢oziiniirliikleri ve tau jet
bulma etkinlikler1 ATLAS ve CMS
deneylerinin performanst ile son derece
tutarh.
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Resolution of x-component of MET [GeV]
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Pythia8 + Delphesile Bir Ornek

& | | | O

* Halihazirda mevcut olan 6rnek programlardan biri ile baslayalim.

> cd ~/hep/pythia8/examples
> cp -p main20.cc zt+jet.cc

* Kodun nasil derlenmesi gerektigini gorelim:

> make main20
g++ -O2 -ansi -pedantic -W -Wall -Wshadow -fbounds-check -l../include
main20.cc -o bin/main20.exe -L../lib/archive -Ipythia8 -llhapdfdummy

* Biz kendi dosyamiz1 derleyelim:

> g++ -O2 -ansi -pedantic -W -Wall -Wshadow -fbounds-check -I../include
z+jet.cc -o bin/z+jet.exe -L../lib/archive -Ipythia8 -llhapdfdummy
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Pythi1a8 php Arayiizii

.) home.thep.lu.se/~torbjorn/php8160/Welcome.php

PYTHIA 8 Index

Program Overview

Frontpage

Program Flow

Settings Scheme
Particle Data Scheme
Program Files

Program Classes
Program Methods
Sample Main Programs

Setup Run Tasks

Save Settings
Main-Program Settings
Beam Parameters
Randnm-Niimher Seed

V. E. Ozcan, HPFBU | 2

PYTHIA 8

Welcome to PYTHIA - The Lund Monte Carlo!

PYTHIA 8 is the successor to PYTHIA 6, rewritten from scratch in C++. With the
official "current” PYTHIA version, although PYTHIA 6.4 will be supported in par:
Specifically, the new version has not yet been enough tested and tuned foritto |
as the older one. This testing will only happen if people begin to work with the p
encourage a gradual transition to the new version, starting now. There are some
would make use of it more attractive, but also some topics still missing, where 6
obsolete features will not be carried over, so for some backwards compatibility s

Documentation

On these webpages you will find the up-to-date manual for PYTHIA 8.1. Use the
documentation of program elements, especially of all possible program settings
default values, however, so you need only change those of relevance to your pa
processes and phase space cuts. The pages also contain a fairly extensive sun
to study the produced events. What is lacking on these webpages is an overvie\
physics description, on the other.

The overview can be found in the attached PDF file
A Brief Introduction to PYTHIA 8.1

T ClRatennd © Aeinnnn A AN Clhanda MNavans ¢ Nhuin MNamana 170 (MANOCN OEN
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Pythi1a8 php Arayiizii

& . | | Y

¢« » C ’:) home.thep.lu.se/~torbjorn/php8160/Welcome.php

Boson and parton

WeakBosonAndParton:all | /On (¢) Off (default = off)

Common switch for the group of production of a single electroweak gauge boson, i.e. a gamma**/Z*0 ora W"+-, in
association with a parton, i.e. a quark, gluon, photon or lepton. These processes give first-order corrections to the ones in
PYTHIA 8 Index the weakSingleBoson class, and both sets cannot be used simultaneously without unphysical doublecounting. The
current class should only be used to study the high-pT tail of the gauge-boson production processes (for LHC applications

Program Overview atleast pT > 20 GeV), while the ones in WeakSingleBoson should be used for inclusive production.
Frontpage WeakBosonAndParton:qgbar2gmZg (»)On ( ' Off (default = off)

Program Flow Scattering g gbar -> gamma*"/Z*0 g. Code 241.

Settings Scheme .

Particle Data Scheme WeakBosonAndParton:qg2gmZq (#)On ( /Off (default = off)

Program Files Scattering g g -> gamma**/Z*0 q . Code 242.

Program Classes

Program Methods WeakBosonAndParton:ffbaragmZgm ( . On () Off (default = off)

Sample Main Programs Scattering f fbar -> gamma**/Z*0 gamma. Code 243.

Setup Run Tasks WeakBosonAndParton:fgm2gmZf ( /\On (») Off (default = off)

Scattering fgamma -> gamma”"/Z"0 f. Code 244.

Save Settings ) .
Wby | [NeSSONRARBRISEIBRTNG @ ONMON (ALIEIS ¢ e

Beam Parameters A Brief Introduction to PYTHIA 8.1

Randonm-Niimher Seed T OlRabennd © Aonnnn an A Oleamnda Samamas b Dhin Damaea 170 (MANOL OEAN |
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Les Houches Olay Caktsi

PYTHIA 8 output to an LHEF

The above methods could be used by any program to write an LHEF. For PYTHIA 8 to do this, a derived class already
exists, LHAupFromPYTHIAS. In order for it to do its job, it must gain access to the information produced by PYTHIA,
specifically the process event record and the generic information stored in info. Therefore, if you are working with an
instance pythia ofthe Pythia class, you have to instantiate LHAupFromPYTHIAS with pointers to the process and
info objects of pythia:

LHAupFromPYTHIA8 myLHA(&pythia.process, &pythia.info);

The method setInit () should be called to store the pythia initialization information in the LHA object, and
setEvent () to store event information. Furthermore, updateSigma () can be used at the end of the run to update
cross-section information, cf. closeLHEF ( true) above. An example how the generation, translation and writing methods
should be ordered is found inmain20.cc.

Currently there are some limitations, that could be overcome if necessary. Firstly, you may mix many processes in the
same run, but the cross-section information stored in info only refers to the sum of them all, and therefore they are all
classified as a common process 9999. Secondly, you should generate your events in the CM frame of the collision, since
this is the assumed frame of stored Les Houches events, and no boosts have been implemented for the case that
Pythia: :process is notin this frame.

The LHEF standard is the agreed format to store the particles of a hard process, as input to generators, whereas output of
final states is normally handled using the HepMC standard. Itis possible to use LHEF also here, however. It requires that
the above initialization is replaced by

LHAupFromPYTHIA8 myLHA(&pythia.event, &pythia.info);

i.e.that process is replaced by event. In addition, the PartonLevel:all = off command found inmain20.cc
obviously must be removed if one wants to obtain complete events.
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#1nclude "Pythia.h"
using namespace Pythi1a8;
int main() {

// Generator.
Pythia pythia;

// Process selection. Minimal masses for gamma*/Z.
pythia.readString("weakBosonAndParton:qgbar2gmzg = on");
pythia.readString("weakBosonAndParton:qg2gmZgq = on");
pythia.readString("23:mMin = 50.");

// Z'nin tum kanallarini kapat, sonra sadece muonlari ac (main06.cc'den)
pythia.readString("23:onMode = off");
pythia.readString("23:onIfany = 13");

// Create an LHAup object that can access relevant information in pythia.
LHAUpFromPYTHIAS myLHA(&pythia.event, &pythia.info);

// Open a file on which LHEF events should be stored, and write header.
myLHA.openLHEF("z+jet.lhe");

// LHC 8 TeV 1nitialization.
pythia.readString("Beams:eCM = 8000.");
pythia.init();

// Stoffe initialization info in the LHAup object.
myLHA.setInit();

// Write out this initialization info on the file.
myLHA.1n1tLHEF() ;

I/ Loqp over events. .
for (int 1 = 0; 1 < 100; ++1) {
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Derle ve calistir

PYTHIA Error in StringFragmentation::fragment: stuck in joining
PYTHIA Error in Pythiai:inext: hadronLevel failed: try again
PYTHIA Warning in Multipartonlnteractions:i:pTnext: weight above unity

PYTHIA Event and Cross Section Statistics

Number of ewvents ma +- delta
Tried Selected Accepted imated) (mb)

q gbar -> gamma*/Z0 g
q g-» gamma*/Z0 q

SUm

End PYTHIA Event and Cross Section

PYTHIA Error and Warning Messages St

meszage

Error in Pythiaiinext: hadronLevel failed: try again

Error in StringFragmentation::fragment: stuck in joining
Warning in Multipartonlnteractions:ipTnext: weight above unity
Warning in ParticlelataEntry::initBlimass: switching off width

End PYTHIA Error and Warning Messages Statistics
fizikciBhpfbu2012 examples |$

> g++ -O2 -ansi -pedantic -V -Wall -Wshadow -fbounds-check -l../include z+jet.cc -o bin/z+jet.exe -L../lib/archive -Ipythia8 -llhapdfdummy
> bin/ztjet.exe
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Delphes

&

“ Delphes’in kullanima:
> cd ~/hep/Delphes/
> /Delphes --help
Usage: ./Delphes input_file output_file [detector_card] [trigger_card]
input_list - list of files in Ntpl, StdHep, HepMC or LHEF format,
output_file - output file.
detector card - Datacard containing resolution variables for the detector simulation
(optional) | |
trigger_card - Datacard containing the trigger algorithms (optional)

= Kendi olay kiitiigiimiizii iceren bir girdi listesi hazirlayalim ve Delphes’i calistralim:

> echo ~/hep/pythia8/examples/ztjet.lhe > liste.txt
> /Delphes liste.txt z+jet.root data/DetectorCard_ATLAS.dat data/TriggerCard _ATLAS.dat
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Delphes ROOT kiitiigii

-
<> ® OO X/ ROOT Object Browser
Browser ’ File Edit View Options Tools Help
Files ] Canvas_1 lZJIEditoH |
z‘ V Draw Optlon I LI Muon.PT LI I | P R l Tecloala) I | SR L L I | JOR N I L I L I L l LI I LI
10— 1 =
(_JPROOF Sessions - = =
{AROOT Files 5 =
=- ﬂgzﬂet root 8 |— Akl
------ % | GEN;1 - -
E] _|Analy3|s 1 N i B
~~~~~~ | TauJet 6 — —
------ &TauJet size - B 5]
..... | Jet e -I- |
-3 Jet_size A i =
------ éEIectron — 5
~~~~~~ 3% Electron_size A 7
El AMuon Ia} =
3% Muon.E ? = =
""" % Muoh.Px 0 —1 c W e e e e by 1 l 111 IITII 1 1 L1 l Lo gl lﬂ H 1—
..... % Muan. Py 10 20 30 80 " a0 -
------ 3% Muon.Pz g
------ ,& Muon . Eta AT AT T A
...... & Muonh. Phi Command I
i = v | Command (local): | -]
4 1] »
Filter: | All Files {*.%) ]|
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LHCO ya Cevrim

Delphes ROOT kiitiigiinii LHCGO ya cevirebiliriz:

> /LHCO_Only z+jet.root

05 INFO: z+jet events.lhco created e
o Exiting. ..

Fi

1
0
1
2
3
0
1 4
2 4
3 b
0
1
2
4
2]
6

ikciBhpfbu2012 Delphes]$ tai
97 0
1.423 1,385 41,415
2,385 -1,545 40, 4r?
0,000 0,673 16,883
d8
-1,998 0,146 29,87
-0,031 -3,132 24,077
0,000 2,824 20,757
99
-1.,350 7 19,678
1,077 -2,843 87,311
-0,128 38 17,119 X 3 :
-1,230 30 40,507 8,955 7,000 : 1,590
2,133 4 24,506 8, 5 2 2,963
0, 000 2,365 6,124 0, 0,000

ExROOT Analysis paketlyle bu LHCO kutugunu de ROOT kiitiigii yapabiliriz:

> ~/hep/madgraph5/ExRootAnalysis/ExRootLHCOIlympicsConverter
z+jet_events.lhco z+jet _lhco.root

N

(m B S o

[ I CR CH N I e R
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e OO0 '\ ROOT Object Browser

LHCO ROOT kiitiigii

o3 ‘é] Electron

s 3 Electron_size

Browser ’ File Edit View Options Tools Help
Files I Canvas_1 @IEditoH ]
A = e | PT |
2‘ v B‘ﬁj Draw Optlon l LI Muon PT LI I L L I | R L] ] eclall I Lonles Daal I | VO O | I L I L L I L L L I L
- 10— s L
(_Jroot -~ = -
(IPROOF Sessions B i
{ZAROOT Files g l— o
=1 z+iet_lhco root E 3
= #|LHCO;1 n N
----- ﬁEvent 66— s Y
----- 3% Event_size N B 6 3]
----- Z&] Photon = -I_ =
- 3% Photon_size 4 [ [ -

L

: § 2 -

= 4 Muon :

----- 3% Muon fUnicuelD 2 |_| ﬂ ”

o &Muon_fBits o L ol b vov v by v v by v sl i 11 R
50 60 70

: 10 20 30 40

3% Muon.Eta

80

90
Muon.PT

..... & Muon ; Phl T A II 739959997397 91995 3935971 v

----- 3% Muon.Charge Command I

------ 3% Muon.Ntrk

H—"

» | Command (local): |

<« E i L

Filter: [ All Files (*%) ~] ‘
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Algicrmizin Cozimiirliagii

K Urettigimiz ROOT kiitiigiinii kullanarak, algicimizin jét enerji
¢Oziiniirliigiinii ¢ikaran bir ¢cdziimleme programi yaziniz.

TLorentzVector mul,mu2,jet,Z;
TH1F *hMomCoz = new TH1F("hMomCoz", *Dik Momentum Farki®", 100, - 200, 200);
TH1F *hDelPhi = new TH1F("hDelPhi1", *Phi Farki",100,-4,4);
Long64_t nbytes = 0, nb = 0;
for (Long64_t jentry=0; jentry<nentries;jentry++) {

Long64 t ientry = LoadTree(jentry);

1f (1entry < 0) break;

nb = fChain->GetEntry(jentry); nbytes += nb;

// 1f (Cut(ientry) < 0) continue;

1f ( Muon_size < 2 ) continue;

mul.SetPtEtaPhiM( Muon_PT[0], Muon_Etal@], Muon_Phi[1l], 0.1057 );
mu2.SetPtEtaPhiM( Muon_PT[0], Muon_Etal0], Muon_Phi[1], 0.1057 );
jet.SetPtEtaPhiM( Jet PT[0], Jet Eta[0], Jet Phi[0], Jet Mass([0] );

Z = mul + mu2;
hDelPhi->F1ll( jet.Phi() - Z.Phi() );

// buraya deltaPhi 1le 1lgili bir kod koyabilir miyiz?
// veya tam karsidaki jet'i ma aramaliyiz?

hMomCoz->F111( jet.Pt() - zZ.Pt() );
}

hMomCoz- =Draw() ;
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Odevler

< Bulmaca: LHCO bi¢imini tammladigimiz sayladaki 6rnek olay ne
olabilir?

- PGS de bir hadronun ve miionun kalorimetrelerde birakugi enerjinin
fortran kodunu gordiik. Bu kodlar1 alip birer ROOT betigine
doniistiiriin. Rastgele hadron ve miionlar kullanarak, kaybedilen
enerjinin parcacigin momentumuna gore nasil degistigini gésteren 2
boyutlu histogramlar cizdirin. Eklerdeki grafiklerle sonuclarimizi
karsilastirin.
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StdHep bicimindeki olay kiitiiklerini
PGS veya Delphes 1le kullanmak

& O
 Bunun en kolay yolu, hali hazirda Madgraph ile sunulan ve onunla kullandiginiz pythia-pgs ve
Delphes paketlerini kullanmak.

= Madgraph’i yiiklediginiz dizine gecin.

+ Template dizininden yeni bir kopya cikarin ve oraya gecin: co -r Template
ifeloficion - R eeliNcloketon:

- PGS/Delphes parametre kartinizi hazirlayin. (Tercih ettiginiz metin editorii ile Cards/
pgs_card.dat veya Cards/delphes_card.dat kiitiigiinii diizeltin.)

- Events dizinine gecin: cd Events

= Stdhep bicimdeki olay kiitiigiiniizii bulundugunuz dizinine pythia_events.hep adiyla
kopyalaym: cp kiitiigliniizNeredeyseODizin/olayKitugliniiz
EVEINEEEl EWENIES » D

-« PGS veya Delphes’i calistrin: . . /bin/run pgs veya../bin/run delphes
# Rootkiitiigii olusturmak icin (ExRootAnalysis paketini de yiiklemisseniz):
../ ../ExRootAnalysis/ExRootLHCOlympicsConverter

DES  EwEne s ade joCE EVEnEs ¢ root
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PGS deki e, wve p Enerji Modelleri

& . | | Y
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http://online.itp.ucsb.edu/online/lhco_c06/conway/
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