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Fsvvﬁropsq Monte Carlo (Monte carlo generators)

e NAOYLOULKA TIAKETA TIOL HOC ETLTPETOLY VA TIPOCOLOLWTOLHE
YEYOVOTO OV KL ALTA TIOL £XOVUE OTA MELPAMATA HOC

- MN.x., pp = Z, pp = Higgs, etc.

¢ XPNOLUOTIOLO0V YEVVNTOPEC TLXALWVY APLOUWY VLA VO VO
KATAANEOLY YEVVIIOOULY €VA YEYOVOC UE OLYKEKPLUEVA
XAPAKTNPLOTIKA (KABe cOyKpovan €XEL pLa TiBavoTNTA VA
SWOEL KATIOLO OLYKEKPLUEVO ATIOTEAECHA) = YyevvTopeC Monte
Carlo

e [TOAD onUOVTIKA epyaAsila yia vo oXedLACoLHE TO TE(PAUA UOC
Kol va UTTOAOY(COVLE TL TIEPLEVOLE VO BOOE KaL va €ENYOVUE
TL (0o uE!

- M.x., Tueldog, TL oppur, KoL TL KATEVOUVON £YOLV T
owpaTidla ov yevviovvtal; MpEnel va oxedLAow TOV

QVLYVELTN MOL WOTE VA £(val LKOVOC va HETPAEL KOAX
TETOLO CWHOTIOLA

- M.x., Mg dedopévo Tov aviyvevtn pov, méoa yeyovota
MEPLMEVW va TTapaTNPRow amnd tnv Tadde dladlkaola;
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rE\)\)ﬁTOpEC,' Monte Carlo (Monte carlo generators)

e Yndpyouv yevwriTopeC (T.X., TOL YEVVAVE TO dLAypaUUa
Feynman, 1., u ubar - Z -» e+ e-

Xwplc EETpa dpaotnploTnTa.
- T.X., MadGraph

« Kot Karmotlot mov yevvave OxL uO6vo auTd, dAAG Kol OAQ TO
owHaTidLa ov Ba BAETOUE OTO TME(pAQL.

- .x. PYTHIA n omnola ma{pvel Ta KOLOPK KOL YKOLAOVLA
MOV YEVVLODUVTAL KOl pTLAYVEL Ta adpdvia oTa ormoia
QUTA KOATAARYOULV.

e [0 PEAALOTLKEC TIPOOCOMOLWOELC, N MPWTN KaTnyopla
YEVVNTOPWVY XPNOLUOTIOLEL KOl KATIOLO MOVTEAAO VLA TNV
adpovorolnon Twv MAPAyOUEVWY KOVAK KoL YKAOLOVIWVY,
ovvnBwc¢ tnv PYTHIA | tn HERWIG

¢ OO £YKATOOTNOOVUE Kol Ba xpnotuomnotjoovue tTnv PYTHIA

©/vikn 5-May-2017 K. Kopddc¢ - Eykatdotaon kat xpnon PYTHIA



1. Eykataotaon PYTHIA
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Eykatdotaon PYTHIA - 1

« [nyaivete oto http://home.thep.lu.se/~torbjorn/Pythia.html
KoL aplotepd oto Recent

€
WL

0 c pythia 8 installation

‘ @ comeiniziare BJultime notizie~ MIRed Hat, Inc. MIRed Hat Network == IKEA Suisse. Différent ... - EIAHIE

Index

Introduction

LU

LUNIVERSITY

Important News

The webpage of the MCnet School 2017 in Lund, Sweden, 2 -7 July 2017, is no
and techniques used in modern Monte Carlo event generators via a series of lec
application is 8 May. See the webpage for further details.

Present program version: PYTHIA 8.2

While the release of PYTHIA 8.100 marked a clear break with the Fortran-based |
evolution. That is, the new version does involve several new features, and some |
User-written programs that worked with 8.186 are also likely to work with 8.200, o

Given the low threshold, we expect the advantages with the new version to be sut
should the need arise, a bug update could still be issued for the 8.1 series.

The structure of this webpage closely follows the 8.1 one, but does not copy all of
presentations and special tutorials.

Look here for information on how to obtain new version alerts, how to contact us 2

Past See the Introduction for remarks on the VINCIA and DIRE shower plugins.
_ Recent
| Present Installation
Future
Contact To get going with the program, do the following (on a Linux or Mac OS X system):
- + Download thefile pythia8226. tgz to a suitable location.
= (10
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http://home.thep.lu.se/~torbjorn/Pythia.html

Eykataotaon PYTHIA - 2

 , Mnyaivete oto Installation. KateBdote to apyxelto pythia8186.tgz
KoL akoAovBeioTe TIC 0dnyiec

« Eyw £pTioEa €vav pakeAo: % mkdir ~/Programs

« % cd ~/Programs ; mv ~/Downloads/pythia8186.tgz .

€& o lu.se 0 c pythia 8 installation *+ B8 ¥+ # - @
@ come iniziare Eultime notizie ™Red Hat, Inc. MIRed Hat Network ==|KEA Suisse. Différent... ds- EIAHZEIE - EAAAAA—... o CERN Document Serve... [WSupport~ [&iShop ~

Recent program version: PYTHIA 8.1

With the release of PYTHIA 8.1, this new C++ version series took over from the older Fortran 77-based PYTHIA 6.4 one as the new standard. It was
LU N strongly recommended to move to PYTHIA 8.1 for LHC studies, although for practical reasons the transition was a slow one in the experimental
UNIVERSITY community.

This initial PYTHIA 8.1 release is focussed towards LHC and Tevatron applications, i.e. high-energy p p and pbar p collisions. Also e+ e- and mu+ mu-
PYTH IA annihilation processes may be simulated, but not e.g. e p, gamma p or gamma gamma collisions. This is the major exception where PYTHIA 6.4 still has
more to offer. For the rest PYTHIA 8.1 offers many features not found in PYTHIA 6.4, which should make a transition worthwhile.

The release of PYTHIA 8.2 in October 2014 means that PYTHIA 8.1 will not be developed any further, and that bug fixes would result in a new 8.1

subversion only if there are special reasons for it. The main reason for this is that the step from the later 8.1 subversions to 8.2 is so small that we expect
most users to take it rather quickly.

Installation

To get going with the program, do the following (on a Linux or Mac OS X system):
. .

e Unzip and expand itwith tar xvfz pythia8186.tgz.

+ Move to the thus created pythia8186 directory.

Introduction

Past

Recent « Read the README file in it for installation instructions, and apply them.

Present (If you are not going to link any external libraries, or have any other special demands, you only need to type make.)

Future + Move to the examples subdirectory and read the README file there for instructions how to do some test runs.

Contact (Again, if you do not link to external libraries, you only need to type make mainNN followed by . /mainhNN.exe = out, where NN is a two-digit
— number in the range 01 - 28.)
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Eykataotoon PYTHIA - 3

[nyaivete oto Installation. KateBdote to apyelo pythia8186.tgz
KoL akoAovBeioTe TIC 0dnyiec

dTLGETE PpAKeEAO: % mkdir ~/Programs (rj: mkdir $HOME/Programs)
% cd ~/Programs ; mv ~/Downloads/pythia8186.tgz
% cd pythia8186

2To apyelo: ~/.bashrc (mov ekteAeital avToOpaTA 6TAV AVOIYETE
¢va command-line terminal), BAATE 0TO TEAOC TIC EENC YPOUUUEC:

# PYTHIA:

export PYTHIA8=$HOME/Programs/pythia8186

export PYTHIASBDATA=$PYTHIA8/xmldoc

export LD_LIBRARY PATH=$PYTHIAS8/lib:$LD LIBRARY_PATH

Av dev £xete NdN to setup yia tn ROOT oto .bashrc, BAATE KAl KATL TETOLO:

# ROOT precompiled:
export ROOTSYS=$HOME/Programs/root
$ROOTSYS/bin/thisroot.sh
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Eykatdotaon PYTHIA - 4

« Twpa avolEte éva KawwoLpyLo terminal yia va EEKlvrjoeTe
naipvovtac v oYV TG aAAayéc oto $HOME/.bashrc

« % cd ~/Programs/pythia8186

% more README # ~6Aa ta moKETA AOYLOULKOD £XOLV TETOLO apyEio

% ./configure --enable-shared

% make (f gmake : 6, TL HBo0LVAeDEL 0TO CVOTNUA OOC)
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2. Napadeitypata PYTHIA
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Noapadetypata kKot odnytec PYTHIA

* % cd ~/Programs/pythia8186/examples
* % less README # &AAo README o€ autd To AKEAO

¢ 2TO QAKEAO aLTO LMIAPYOLY OLAPOPO TIPOYPAUATA-TIPADEIYUATAL.
0dnyoéc: ~/Programs/pythia8186/worksheet.pdf

e Emilonc €xete TIC L0TOOEA(DEC-06NYO TNC PYTHIA Kot Totka!

kordas@kordas-toshiba:~/Programs/pythiaB8186 fexamplesS 1ls ~/Programs/pythia8186/htmldoc/Welcome.html

/home fkordas/Programs/pythiag8186/htmldoc/Welcome.html

e Avol&'te €vav browser Kat BaATe va deL o' avtd TO ApyElo:

€ @ file:///home/kordas/Programs/pythiag8186/htmldoc/Welcome.html 0 |

@) come iniziare EJultime notizie~ MBRed Hat, Inc. MIRed Hat Network ==IKEA Suisse. Différent ... i EIAHZEIE - EAAAAA —... [od CERN Docume

PYTHIA 8

Welcome to PYTHIA - The Lund Monte Carlo!

PYTHIA 8 Index PYTHIA 8 is the successor to PYTHIA 6, rewritten from scratch in C++. With the release of PYTHIA 8.1
PYTHIA version, although PYTHIA 6.4 will be supported in parallel with it for some time to come. Speci

been enough tested and tuned for it to have reached the same level of reliability as the older one. This t

Program Overview begin to work with the program, however, which is why we encourage a gradual transition to the new ve
new physics features in PYTHIA 8.1, that would make use of it more attractive, but also some topics still

Frontpage be used. Further, many obsolete features will not be carried over, so for some backwards compatibility s™

Program Flow choice. 0

Settings Scheme



Noapaderyua main0l.cc

e % cd ~/Programs/pythia8186/examples ; more main0l.cc

main@l.cc is a part of the PYTHIA event generator.

Copyright (C) 2014 Torbjorn Sjostrand.

PYTHIA is licenced under the GNU GPL version 2, see COPYING for details.
Please respect the MCnet Guidelines, see GUIDELIMES for details.

This is a simple test program. It fits on one slide in a talk.
It studies the charged multiplicity distribution at the LHC.

#include "Pythia8/Pythia.h"
using namespace Pythia8;
int main() {
// Generator. Process selection. LHC initialization. Histogram.
Pythia pythia;
pythia.readstring("Beams:eCM = 8000.");
pythia.readString("HardQCD:all = on");
pythia.readstring("PhaseSpace:pTHatMin = 20.");
pythia.init();
Hist mult("charged multiplicity", 100, -©.5, 799.5);
// Begin event loop. Generate event. Skip if error. List first one.
for (int iEvent = @; iEvent < 100; ++iEvent) {
if (!pythia.next()) continue;
// Find number of all final charged particles and fill histogram.
int nCharged = 8;
for (int 1 = @; 1 < pythia.event.size(); ++1)
if (pythia.event[i].isFinal() && pythia.event[i].isCharged())
++nCharged;
mult.fill({ nCharged );
// End of event loop. Statistics. Histogram. Done.
}
pythia.stat();
cout << mult:

return 0;
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TpEyxovpue to napaderyua main0l.cc
* % cd ~/Programs/pythia8186/examples/

* % make main01l

* % ./main0l.exe  # TULTIWVEL Ta TAVTA TNV 086VN

* % ./main0l.exe > keep out mainOl.out # TLNWVEL o€ apyelo
* % more keep out maniOl.out 1 % less keep out maniOl.out

e A&lYVEL TIC €M HEPOLC OLOBLKOOIEC UE TLC OTIOLEC PTLAYVEL
YEYOVOTO: gg — gg, gg — q gbar , KAT.

« Tnv gvepyo BLatoun yla KABe €Mt HEPOULG dladlkaoia Kal TNV OALKN
eVEPYO BLaTtoun

e Tn AloTta TWV cwWHATdlwy av NTav va Cwypaeloelc Eva dLaypouu
Feynman pe naptoévia (gluons, quarks) , Aemtédvia Kat T
SLOVLOUATIKA ptolovia

e Kat tTn Alota OAWY TWV CWHATIOlWY: TEAKWVY (TTX., T+ , M-, KAT),
OAAQ KOl TOUC YOVELC KOl Ta TodLd Tou KABE €vOC — UTIOPELC va
deic mwc n PYTHIA €ptiage 6A0 To yeyovoc (“event”).
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ﬂapaﬁetyua main01l.cc - event setup

PYTHIA Process Initialization

We collide p+ with p+ at a CM energy of B.000e+83 GeV

Estimated

g 2.223e+00
g -> q gbar (uds) 2.283e-02
g ->qg 1.242e+00
q(bar)' -> g q(bar)’ 1.294e-01
gbar -> g g 9.369%e-04
gbar -> q' gbar' (uds) 4.182e-04
g -> ¢ cbar 7.525e-03
gbar -> c cbar 1.386e-04
g -> b bbar 6.766e-03

-> b bbar 1.311e-04

End PYTHIA Process Initialization
PYTHIA Multiparton Interactions Initialization

sigmaNonDiffractive 52.12 mb

= 2.77 gives sigmalnteraction 217.58 mb: accepted

i End PYTHIA Multlnartnn Interactions Inltlallzatlnn
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Mapddetypa main0l.cc - hard process

« Monte Carlo partilce ID codes : ya&te online (Ba ta Bpeite oto
PDG)

PYTHIA Info Listing

.383e-01.
.383e-01.

Beam A: id
Beam B: id =

2212, pz
2212, pz =

4.000e+03, e =
-4.000e+03, e

4.000e+03, m =
4,000e+03, m

In 1: id = 21, x = 9.968e-02, pdf
In 2: id = 21, x 3.236e-03, pdf =

.518e-01 at Q2
.599e+01 at same

.910e+02.

Subprocess g g -> g g with code 111 is 2 -> 2.

It has sHat .065e+04, tHat
pTHat .431e+01, m3Hat =
thetaHat = .796e+00, phiHat =
alphaEM = .702e-03, alphas =

-2.004e+04,
0.000e+00,
5.524e+080.
1.726e-01

uHat .089e+02,
m4Hat = ©.000e+00,

at Q2 .910e+02.

Impact parameter b = 6.146e-01 gives enhancement factor = 1.884e+00.
Max pT scale for MPI = 2.431e+01, ISR = 2.431e+01, FSR = 2.431e+081.

Number of MPI = 18, ISR = 14,

End PYTHIA Info Listing

FSRproc =

PYTHIA Event Listing (hard process)

id name

28 (system)
2212 (p+)
2212 (p+)

21 (g)

21 (g)

21 g

21 g

Sh LN b W= 30

status

=11
-12
-12
=zl
=zl

23

23

Charge sum:

©/vikn 5-May-2017

mothers

120, FSRreson = a.

daughters
3] 4]
4]
4]
162
104
104

102

0
0
0
0
0
4
4
0

0]
d]
d]
6
6
6]
6]
M

0.00

colours

e
i)
i)
101
103
101
183

omentum sum:

0.000
4000.000
-4000.000
398.735
-12.944
-8.802
386.592
385.790

K. Kopddc¢ - Eykatdotaon kat xpnon PYTHIA

8000.000
4000.000
4000.000
398.735
12.944
24.323
387.356
411.679

8000.000
0.938
0.938
0.000
0.000
0.000
0.000

143.686




Mapddetypa main0l.cc - mANPNG AloTa

e [0 KGAOE ocwuaTidLo , TEAKO 1 evdLapeoco, dlvovTal av (vl TEALKO
N evOLdueoco, N HAla Tou, N 0PN TOL , KAT,

KOL Ol YOVE(C TOUL Kol To maLdLd Tov,

- KL £€TOL HMOPOVE va BOVUE MWC TO KABE cwHATIOLO €)xEL
OLMMUETAOYEL OTO VA YIVeEL TO MAPEC YEOYVOC (event)

PYTHIA Event Listing (complete event)

id name status mothers  daughters colours

90 (system) -11 ] ] ]
2212 (p+) -12 495 0 0
2212 (p+) -12 496 0 0

21 (g) -21 5

21 (g) -21 5

21 (g) -23 9

21 (g) -23 10

2 (u) -41 11

21 (g) -42 4

21 (g) -44 14

21 (g) -44 15

2 (u) -43 12

2 (u) -51 25

21 (g) -51 20

21 (g) -52 18

21 (g) -51 24

21 (g) -51 27

21 (g) -53 8

[N
N~ P WWo-ooo

[P I T Y s« I e - s o

ol
WO = =] Oh

=
o O

OO0 2020000000000
R ® B B B E ®E B B ¥ B ¥ B 8 ® ¥ ®

[ R R e - R I e 1

fud
Pad
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Napddetypa main0l.cc - anoAoyLouoC
yévwvnonc YEYOVOTWVY

PYTHIA Event and Cross Section Statistics

Subprocess

g

g -> q gbar (uds)
g->q4g

q(bar)' -> q q(bar)’
gbar -> g g

gbar -> q' gbar' (uds)
g -> c cbar

gbar -> c cbar

g -> b bbar

gbar -> b bbar

g
g
q
q
q
q
g
q
g
q

message
no errors or warnings to report

End PYTHIA Error and Warning Messages Statistics

©/vikn 5-May-2017

Tried

Number of events

Selected

Accepted

K. Kopddc¢ - Eykatdotaon kat xpnon PYTHIA

sigma +- delta
(estimated) (mb)

2.586e-01
5.680e-03
1.479e-01
1.873e-02
0.000e+00
0.000e+00
0.000e+00
0.000e+00
0.000e+00
0.000e+00

4.309e-01

1.904e-02
5.680e-03
1.455e-02
5.633e-03
0.000e+00
0.000e+00
0.000e+00
0.000e+00
0.000e+00
0.000e+00

2.527e-02




Noapddetypa main0l.cc - wtdypappa PYTHIA

e [160a TEALKA QOPTIONEVA OCWUOTIOLO £Yovue o€ KABE vEVOVO

2017-85-8T7 23:84

.1a*18"
.Ba*18"
.5Aa*18"
.2e*1a"
.Da*1an
.6A*18"
.3g*18n
.Ba*18"
. TA*18"
.4a*18"
.1a*18"
.Ba*18"
.5Aa*18"
.2e*18"
.Da*1an
.6A*18"
.3a*1a"
.Ba*18"
. TA*18"
.4a*1a"
.1a*18"
.BE*18"
.5Aa*18"
.2e*18"
.Da*1an
.6A*18"
.3a*1a"

B
T
T
T
&
&
&
&
5
K,
K,
4
4
4
E
3
E
3
2
2
2
1
1
1
L]
L]
L]

a
L:]
a
a
a
a
<]
a
a
a
a
a
a
a
L:]
a
a
a
a
<]
a
@
a
a
2]
a
a

Contents

*18*

*164-
*164-
*165-

a
1
2
E |

Low edge

*18"
*18"
o 1L:

Entries

2
1
2]

charged multiplicity Hist mult(

for ( iEvent = : iEvent =< ; ++iEvent) {
if (!pythia.next()) continue;

nCharged = ;
for ( i = ;1 < pythia.event.size(); ++1)
if (pythia.event[i].isFinal() && pythia.event[i].isCharged())
++nCharged;
mult.fill( nCharged );

Dal Dml Dl Del Del Dal el Del Del =l

%7
XHX
XHX
333 3 33INNX3 3K
XNX K NHNHXX XX
XN K 000K X
XNX K NHNHXX XX 7 7 , p
XX X NHNNNX xNX AUTO TO LOTOYPOAMMO ELVOL OVOKOAO.
XNH K OO0 XHX z ,
OO K KOO0 XX X X Av gxovpue ROOT prnopouue
XNX XTOOOOITNTN 7 7 XNKTT7 p , ,
00 NOOOOOO0ON. X X 000000 VA PTLAYXVOULLE KAT guBeiav
X OOOOOUOUOOUC. X X X000 ; ,
3 INNNI0OOOCOOOOONIN NI 3TN000003 LOTOYPAMMUATA ROOT
X NOCOOOGOOOCOOCOGNNN. 00000000
X NOOOUOOOOUOOOOOONON. 0000000
X NOOOUOOOOUOOOOONNON. J00000O00ONE

oooBe101444142445R5426B24120211134522210000000000000000000000000000000B00DOEBDODOBEBDOEEEOEOEEEEEEEAE
fooBoooopBbooOOEEEODEEEEOEEE0EOEEEREOEE0EEEE0EDEEEEEOEEEREDEEEEEOEEEE0EEOODEEEOOOEEEEOEEEOEOEEEEEEEEE
fooBoooopBbooOOEEEODEEEEOEEE0EOEEEREOEE0EEEE0EDEEEEEOEEEREDEEEEEOEEEE0EEOODEEEOOOEEEEOEEEOEOEEEEEEEEE
eletenatetatapatatatapepepatatatapapapatatatapanapatatatapanatapatalapatatatatapapatagatapapatatagaiapapatatatapepapatatasatatanatatapananagafatapatatagafatapatagagapapapatan aapatatagizanataie]

60068000000000111111233111 22222222222 22333333333333444444 444444455 555555555 50666666666666TTTTTTTTTITTT
B81234456T7RBR0A1 2234566700012 34456TRR0012234566T7B0001234456T7TBR0A12234566TR0001234456TRR001 2234566 TR0
1B64Z0BE4Z0BE420B64 20642064 20B6420B6420B6420B6420BE420B6420B6420BE420B6420B6420B6420B6420B06420B642

168 Mean = 1.6B46e+082 Underflow A.0008e+08 Low edge -5.88088e-081

ALl chan 1.0680e+82 Bm= = 6&.B280e+81 Overflow B.80868e+00 High edge T.0050e+82




Napddetypo pe ROOT - hist.cc

% cd ~/Programs/pythia8186/rootexamples ; more hist.cc

TFile* outFile = new TFile(

TH1F *mult = new TH1F(

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

nCharged =
for ( i = ; 1 < pythia.event.size(); ++1)
if (pythia.event[i].isFinal() && pythia.event[i].isCharged())
++nCharged;

mult->Fill{ nCharged );
}

pythia.stat();

mult->Draw();
std::cout ==
gPad-=WaitPrimitive();

mult->Write();
delete outFile;
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Noapddetyupa pe ROOT - hist.cc : output

« % make hist: ./hist.exe # Kol £EYOUUE TO LOTOYPQULLLO

il File Edit Yiew Options Tools

charged multiplicity
MUIT | |
71— _ Entries 100
— Mean 213.2 | |
_ RMS 80.07 .
el sigma +- delta
- Q* (estimated) (mb)
s 50| Mk
- l .413e-01 4.774e-02
41— - | .000e+00 0.000e+00
— .B79e-01 4.049e-02
- .938e-03 9.938e-03
3— A .000e+00 6.000e+00
- .000e+00 ©0.000e+00
— .B89e-03 3.089e-03
2— .000e+00 ©0.000e+00
- .986e-03 8.986e-03
F .000e+00 0.000e+00
- H HH .071e+00 6.409e-02
.D_I | | | | | 1 | | 11 | | | | | l | | | | | | l | l | | | l | | | 11 l 1
0 100 200 300 400 500 600 i - - = - = - == =--c=ceccscscscscscsasonanes

times message

® no errors or warnings to report

|

|

|

|

| AltaBadouvpe TG 0dnyie
Foomoooo End PYTHIA Error and Warning Messages Statistics ----------------- B c M ) G NYLEG
Info in <TCanvas::MakeDefCanvas>: created default TCanvas with name c1 agtnv OeO\)r] MAC

Double click on the histogram window to quit.



Noapadetyua pe ROOT - hist.cc — hist.root

% root hist.root # avoi(&te to apyeto hist.root pe Tn ROOT

root [1] .Is  # &elte OAa ta avtikélpeva ROOT oto apyeio avto
Eva avtikélpevo tomov THIF Aéyetal mult,
TO pTLAEaue oto hist.cc Kal To anoOnKeLoAUE
£0W oTo hist.root

root [2] mult->Draw(): # 6&ite TO

kordas@kordas-toshiba:~/Programs/pythiag8186/rootexamplesS root hist.root iaiesiie LU RCL Help

EREKEKEKKREARERAARR XA AR TR E kA hkkkhkdhkhhhkhkhhkktkhkkkk 1 e
charged multiplicity

* *

WELCOME to ROOT

mult
Entries 100
Mean 213.2
BRMS 80.07

Version 5.34/26 20 February 2015

* *
* *
* *
¥ *
* You are welcome to visit our Web site * 6
= http://root.cern.ch =
& *
* *

khkkkkkhkkhkkhkhkhkhkhkhkhhhkhkhkhhkhhkhkhhrkhkhkhkhrhhkrkhhhhih

ROOT 5.34/26 (v5-34-26@v5-34-26, Feb 20 2015, 13:23:25 on linux)

CINT/ROOT C/C++ Interpreter version 5.18.080, July 2, 2010

Type ? for help. Commands must be C++ statements. 3

Enclose multiple statements between { }.

root [8]

Attaching file hist.root as _fileo... 2

root [1] .1ls

TFile** hist.root
TFile* hist.root 1
KEY: THI1F mult;1 charged multiplicity

root [2] mult-=Draw();

Info in <TCanvas::MakeDefCanvas>: «created default TCanvas with name c1

root [3]

root [3] .Q

DD
——1

1 | 1 | |
300 400 500 600 700

1 11 |
100

1 111
200
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Mopadeltyuo us ROOT TTree - tree.cc

pvthia.readString
pythia.init();

TFile *file = TFile::0pen(
Event *event = &pythia.event;
TTree *T = new TTree( ,
T->Branch( ,&event);

for ( iEvent = ; iEvent <

if (!pythia.next()) continue;

T->Fil1();

pythia.stat();

T-=Print();
T-=Write();
delete file;

return ©;

; ++iEvent) {

duvolkd, T owoTd include files
2TNV apyn €lval anapaitnTa:

Pythia8;




Noapadewyua pe ROOT - tree.cc : TTree T

% Is -larth # |=long, a=all, t=time ordered, r=reverse order,
h=human readable info (MBytes)
% root -l pytree.root # -l = pnv d&lyvelc to elkovidio tTng ROOT

kordas@kordas-toshiba:~/Programs/pythia8186/rootexamples$ root -1 pytree.root

root [0]

Attaching file pytree.root as _fileo...

Warning in <TClass::TClass>: no dictionary for class Pythia8::Event is available
Warning in <TClass::TClass>: no dictionary for class Pythia8::Particle is available
Warning in <TClass::TClass>: no dictionary for class Pythia8::Vec4 is available
Warning in <TClass::TClass>: no dictionary for class Pythia8::Junction is available

pytree. root A TTree object, called T

pytree.root
KEY: TTree T;1 evl
root [2] T->Print();
-Jr-k-.k***-Jr***-Jr***-Jr*-Jr*-.k*-.f-Jr-.k-k-.k-Jr-.k*-Jr***-Jr***-Jr***-Jr**t*t*t*t*-Jr*t*t*t*t*t*t*t*t*t*t*t*t* root [3] TB rowser k;
: evl Tree
100 : Total = 22060576 bytes File S5ize = 7706625
: Tree compression factor = 2.86

: V/ 7/
A SR A A A A A e A S A e A e U A a A S A AE U raE e e AR e A AR AR AE A AE AE T e A AraE e GraE A e graaE e O)\n r] 'r[)\npO(popl_a

:event z s
: 100 : BranchElement (see below) YI.CX KCXGE OwHaTlﬁlo
:startColTag : Int_t evat oto entry
: Total Size= 977 bytes File Size
: Basket Size= 32000 Compression=
: Int_t entry_ 4 “ 7
: Total Size= 27859 File Size napa ]-[O)\U T[)\I’]pO(ppLO(
: Basket size= 32000 Compressions= . KOl TO | | ree Y(\)ETGL
rentry.idsave : Int_t idSave[entry ] YPNYOPA TELAOTLO
: 100 : Total Size= 683314 File Size = 107235 z
*Baskets : 25 : Basket Size= 32000 bytes Compression= 6.36 KOl IJn npaKTLKO
* *
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3. Aika pac events pe PYTHIA kat

ROOT
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AKO poc Ttree ue tTn ROOT: pp—»Z2 - 21 (1)
% cd ~/Programs/pythia8186/rootexamples

« Md&p' Te OAo To tar ball Z pythia.tar ané:
http://kordas.web.cern.ch/kordas/Teaching/Diplom/

Acite otn oeAda TNV KOKKLvN ypoauun “Gia to M.Sc Ypologistikns”
http://kordas.web.cern.ch/kordas/Teaching/Diplom/Z_pythia.tar

« KateBdoto to Z pythia.tar yéoa oto
~/Programs/pythia8186/rootexamples/

« KdavTe:
% tar xvf Z pythia.tar # @Tlayxvel To eakeAo Z pythia/
% cd Z pythia
AkoAovBeiote TIc 06nyiec oto README Z
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ALKo uoc Ttree ue TN ROOT: pp—=2Z - 21  (2)

Alvoupue TG QPXLKEC oﬁr]ytsq otnv PYTHIA o©¢ astapTr]To apxelo (KL €ToL
AEN TIC YPAQOLUE HECA OTOV KWOLKA TIOL YEVVAEL TQ YEYOVOTQ)

Acite TN AloTO TWV oWHATLBLWY ov natpvouv pEpoc oto hard-scatttering
: IOAD JLkpn Alota o€ oyxéon pe to full Event

% make zpythial ; ./zpythial.exe zpythia.cmd

e A&(TE MWC UTOPW VA PTLAEW OEVTPA UE OLYKEKPLUEVN TTANPOYOpPla KATA
TN SLdpKELO YEVWWNONC TWV events, KoL Vo CWOW aLTAE Ta dEVTPA YL
MEPAULTEPW AVAALON O€ €va apyelo .root

% make zpythia2 ; ./zpythia2.exe zpythia.cmd

Anulovpyettal To apyeio zpythia.root, To omnolo £xeL Ta HEVTPQA
% root -l zpythia.root

root [] .Is

root [] mcIinfo->Print()

root [] mcInfo->Draw("mz")

root [] mcinfo->Draw("pidI1","pidI2==1")
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AKO poc Ttree pye tTn ROOT: pp > Z - 21 (3)

¢ Mmnopovlue npilv cwoovpe oto Ttree ta yeyovoTa 1ov yevvael n PYTHIA, va
Ta AAAGEOLUE Alyo pE Xprjon random-number yua va Ta KAVOLPE T
PEQALOTLKA (TT.X., va B&lovpue OTL Ta)Xa TO onUE(O TMTOL BAETIOVUE OTL £YLVE N
oOyKpovan €(val ATIOTEAECUO HETPNONG, KAL AP UTIOPEL va NV €XEL
LETPNOEl aKPLPBWC EKEL IOV €yLVE OT' aANBeLa).

% make zpythia ; ./zpythia.exe zpythia.cmd

Anulovpyettatl To apyeio zpythia.root, To omolo £xelL Ta HEvTPA
« AvdAvonon tov apyetov zpythia.root oe 6€vteEPO 0TAOLO

% root -l zpythia.root

root [] .Is

root [] leptons->MakeClass("myZcode")

Kot ypa@eTe KWOLKa 0T peEBodo Loop() va matlpveTe 0, TL OEAETE a0 T
events. M.y ynopeite va @TIdyxveTe invariant mass of two leptons KATI...

 NMapaderypa: 1o £€Toluo apyeio zleptons.C kat zleptons.h

— Agite To apyeio README Z vyl va 8e(Te MWC TO TPEXETE
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MNépa and tnv PYTHIA § BalovToc vea

novteAa otnv PYTHIA

€ (@ file:///home/kordas/Programs/pythiag186/htmldoc/Welcome.html 0 c

pythia 8 installation wBE ¥+ # A

@ comeiniziare EJultime notizie - MlRed Hat, Inc. MIRed Hat Network ==|KEA Suisse. Différent ... d#- EIAHEEIE - EAAAAA—... o CERN Document Serve... [miSupport~ [&iShop ~

Event Information
Event Statistics
Event Analysis
Histograms
Advanced Usage

Link to Other
Programs

Les Houches Accord
SUSY Les Houches Accord
HepMC Interface
Semi-Internal Processes
Semi-Internal Resonances
MadGraph 5 Processes:
Alpgen Event Interface
Matching and Merging

- POWHEG Merging

- CKKW-L Merging

-- Jet Matching

- UMEPS Merging

- NLO Merging
User Hooks

MadGraph 5 Processes

By far the easiest way to implement new processes into PYTHIA 8 is by using the matrix-element generator MadGraph 5. This program has
an option to output the results of a matrix-element calculation as a set of PYTHIA 8 C++ classes (plus further auxiliary code), that can then
be linked and used as semi-internal processes, meaning they are handled identically with normal internal ones. This way, MadGraph 5 can
be used to implement processes from any model that can be written in terms of a Lagrangian. Any 2 — 1, 2 — 2 and 2 — 3 processes can
be implemented, the limit being set by the absence of efficient phase space generator algorithms for higher multiplicities in PYTHIA.
Features such as s-channel resonances are automatically implemented in the process classes. Besides the process library and necessary
model files, also an example main program is generated for each set of processes, which can be easily modified to perform the desired
analyses.

In order to create a PYTHIA 8 process library with MadGraph 5, first download the MadGraph 5 package from hitps:/launchpad.net
/madgraph5, and untar the package. You can then specify the location of your pythia81xx directory in the file

input/mg5 configuration.txt:

pythia8 path = ./pythia8lxx

The location can be either relative (to the directory MadGraph5 _v_x_ x_ x/.)or absolute.

For any model that is already implemented in the MadGraph 5 package, you can directly use the model. Start the MadGraph 5 interface
bin/mg5, and do:

import model model name
generate your process _in mg5 syntax

©/vikn 5-May-2017
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