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Introduction: The big picture
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Lecture 1: QCD

Introduction: The big picture

|. High-Q Scattering 2. Parton Shower

Introduction: The
big picture

== where new physics lies

Feynrules

2 Madgraph, Calchep

= process dependent

== first principles description

== it can be systematically improved

3. Hadronization 4. Underlying Event

FEP > TS pythia herwig++
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main01l.cc

#lr?clude Pyth|a8/Pyth.la.h b —C“LZ\Efd:EI:D\iEﬂEE% 17_\/\:—(“%
using namespace Pythia8;

int main) { ZZh5— REIH
// Generator. Process selection. LHC initialization. Histogram.
Pythia pythia; Pythia & W Sclass Dff(object) pythia ZHE

pythla.readS’Frln?( Beams:eCM = 8"OOO. ); J8S X — 5 DEEFAH
pythia.readString("HardQCD:all = on"); ] ] ]
pythia.readString("PhaseSpace:pTHatMin = 20."); pythla.readFlle(flIeName);
pythia.init(); ] A {F T7271ILD S HFHEMAAD S
Hist mult("charged multiplicity”, 100, -0.5, 799.5);
// Begin event loop. Generate event. Skip if error. List first one.
for (int iEvent = O; iEvent < 100; ++iEvent) { A~V K& 1ES
if (Ipythia.next()) continue;
// Find number of all final charged particles and fill histogram.
int nCharged = 0O;
for (int i = 0; i < pythia.event.size(); ++i)

if (pythia.eventlil.isFinal() && pythia.event(ilisCharged() Pythia M X >/\— EFEEE

++nCharged; readString
multfill{ n"Charged ); init #EAL TXRILF¥—. Av

// End of event loop. Statistics. Histogram. Done.

next RDANY Nz1E3
pythia.stat(); event[]] fESNEHEDMNA->TWNDS
cout << mult — size, isFinal,isCharged

return O;

) stat fRETBERDITEH L


http://main01.cc

B1EE
CH++ /
iEvent O, 1+ 99% T iEvent £—>S O LANSHEET 3

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

If (Ipythia.next()) continue; xo1~y k&>, ZhnLBOBENESE 25y T
event NMENBZ W IZEEH S
// Find number of all final charged particles and fill histogram.

int nCharged = 0;
for (inti = 0; i < pythia.event.size(); ++i)
If (pythia.eventli].isFinal() && pythia.event[i].isCharged())
++nCharged; &REDKRIFT. »D charged 725 nCharged Z1&v Y
mult.fill( nCharged );
// End of event loop. Statistics. Histogram. Done.

}



= /—
E1T9 5
goto example directory
make mainO1

/main01 >& test
less test

e —— PYTHIA Process Initialization ----——-—--"-"--"“"-"-"-"--o-

| We collide p+ with p+ at a CM energy of 8.000e+03 GeV

| |

| Subprocess Code | Estimated
| | max (mb)
| |

| __________________________________________________________________
| |

| 9 g->9gg 111 | 1.403e+00
| g g -> g gbar (uds) 112 | 1.817e-02
| 9 g ->aqg 113 | 1.010e+00
| g g(bar)' -> q g(bar)' 114 | 1.100e-01
| q gbar -> g g 115 | 8.378e-04
| g gbar -> g' gbar' (uds) 116 | 3.698e-04
| 9 g => ¢ cbar 121 | 5.988e-03
| g gbar -> ¢ cbar 122 | 1.225e-04
| g g -> b bbar 123 |  5.400e-03
| g gbar -> b bbar 124 | 1.160e-04
|

e — End PYTHIA Process Initialization —-——————————— e



PYTHIA Event Listing

event 5%

(hard process)

no id name status mothers daughters colours p_ X Py p z e m
0 90  (system) -11 0 0 0 0 0 0 0.000 0.000 0.000 8000.000 8000.000
1 2212 (pt) -12 0 0 3 0 0 0 0.000 0.000 4000.000 4000.000 0.938
2 2212 (pt) -12 0 0 4 0 0 0 0.000 0.000 -4000.000 4000.000 0.938
3 21 (g9) -21 1 0 5 6 102 103 0.000 0.000 20.290 20.290 0.000
4 4  (c) -21 2 0 5 6 101 0 0.000 0.000 -24.080 24.080 0.000
5 21 g 23 3 4 0 0 101 103 19.321 7.734 5.506 21.528 0.000
6 4 ¢ 23 3 4 0 0 102 0 -19.321 -7.734 -9.296 22.843 1.500
Charge sum: 0.667 Momentum sum: 0.000 0.000 -3.790 44.370 44.208
——————— PYTHIA Event and Cross Section Statistics ------ - - - -4 i i i o \p e\ b ———————
Subprocess Code | Number of events | sigma +- delta
| Tried Selected Accepted | (estimated) (mb)
| |
| |
gg->4gg 111 | 344 60 60 | 2.090e-01 1.650e-02
g g -> q gbar (uds) 112 | 7 1 1 | 3.748e-03 3.748e-03
qg ->49gg 113 | 256 33 33 | 1.517e-01 1.357e-02
g g(bar)' -> g g(bar)' 114 | 19 5 5 | 2.106e-02 5.979e-03
q gbar -> g g 115 | 0 0 0 | 0.000e+00 0.000e+00
q gbar -> g' gbar' (uds) 116 | 0 0 0 | 0.000e+00 0.000e+00
g g -> ¢ cbar 121 | 3 1 1 | 2.122e-03 2.122e-03
g gbar -> ¢ cbar 122 | 0 0 0 | 0.000e+00 0.000e+00
g g -> b bbar 123 | 1 0 0 | 0.000e+00 0.000e+00
q gbar -> b bbar 124 | 0 0 0 | 0.000e+00 0.000e+00
| |
sum | 630 100 100 | 3.876e-01 2.260e-02



EALBRTARANTELSDH

Setup Run Tasks

Save Settings
Main-Program Settings
Beam Parameters
Random-Number Seed
PDF Selection
Master Switches
Process Selection

-- QCD

-- Electroweak

-- Onia

- Top

-- Fourth Generation

-- Higgs

-- SUSY

-- New Gauge Bosons

-- Left-Right Symmetry

-- Leptoquark

-- Compositeness

-- Hidden Valleys

-- Extra Dimensions
A Second Hard Process
Phase Space Cuts
Couplings and Scales
Standard-Model Parameters

New-Gauge-Boson Processes

This page contains the production of new Z*0 and W'+- gauge bosons, e.g. witt
context of a new U(1) or SU(2) gauge group, and also a (rather speculative) hori:
gauge boson R”*0. Left-right-symmetry scenarios also contain new gauge bosons
described separately.

Z'N0

This group only contains one subprocess, with the full gamma”*/Z*0/Z""0 interfer
structure for couplings to fermion pairs. It is possible to pick only a subset, e.g, ol
Z'""0 piece. No higher-order processes are available explicitly, but the ISR showe
automatic matching to the Z"0 + 1 jet matrix elements, as for the corresponding
gamma”*/Z"0 process.

flag NewGaugeBoson:ffbar2gmZZprime (default = off)
Scattering f fbar —Z'"0. Code 3001.

mode Zprime:gmZmode (default = O;minimum = 0; maximum = 6)
Choice of full gamma”*/Z"0/Z2"0 structure or not in the above process. Note that,

Z"0 part switched off, this process is reduced to what already exists among eleci
processes, so those options are here only for crosschecks.

option O : full gamma”*/Z"0/Z2"0 structure, with interference included.
option 1 :only pure gamma”* contribution.

option 2 :only pure Z*0 contribution.

option 3 :only pure Z*0 contribution.

option 4 :only the gamma”*/Z"0 contribution, including interference.
option 5:only the gamma”*/Z"0 contribution, including interference.
option 6 :only the Z*0/Z"0 contribution, including interference.

Note: irrespective of the option used, the particle produced will always be assign
for Z'*0, and open decay channels is purely dictated by what is set for the Z"0.



mainl4.cc (SUSY ([EdmainZ24.cc)

// Subruns 0 - 5 : QCD jets

// 6 - 10 : prompt photons.

// 11 - 12 : t-channel gamma/%Z/W exchange.

// 13 - 23 : gamma*/Z"0/W"+-, singly, in pairs or with parton

// 24 - 25 : onia.

// 26 - 30 : top.

// 31 - 40 : Standard Model Higgs.

// 41 - 45 : MSSM Higgses (trivial couplings).

// 46 - 47 : Z' and W'

// 48 - 51 : Left-right-symmetric scenario.

// 52 - 52 : Leptoquark.

// 53 - 55 : Excited fermions (compositeness).

// 56 56 excited Graviton (RS extra dimensions).

string processes | (lProc > iFirst) for (int 1 = iIBeg[iProc - 1]; | < iBeg[iProc]; ++i) c
| pythia.readString( processesli] + ); R
| for (int 1 = iBegliProc]; | < iBegl[iProc + 1]; ++i) {
pythia.readString( processesli] + );

T (1> 1BegliProc]) cout << ;
| cout << processes|i];

"NewGaugeBoson: ffbar2gmZZprime", "NewGaugeBoson:ffbar2Wprime",
"LeftRightSvmmmetrv: £ffbar2zZR", "LeftRightSvmmmetrv:ffbar2wWR",


http://main14.cc
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©

pythia.init DETIC WS W3 REEEDNE
(Bl & LTW)

TXJLF— pythiareadString("Beams:eCM = 8000."):

70t X pythia.readString("NewGaugeBoson:ffbarZWprime=on”);

pythia.readString("34:m0 = 2000.");
pythia.readString("34:onMode = off”); IXRTODE—Kr%Zoff [CULT.

pythia.readString("34:onIfAny = 24”); pdg d— R T2 A>TW55&KT

IDDELRDIXILF—, v hOPT (SM 7O0€CXDIFEIX
IWFE—DMEARY N ETHEDZLN,

pythia.readString( DK
pythia.readString( D;




EATCERTE |

. parton distribution function ICfEI%Z{ES H

. pythia.readString("PDF:pSet=7") CTEQ 6L NLO

LHAPDF ZfE>315&(PDF /\v o —2))

pythia.readString( DK
pythia.readString( DK

- AZRFIEDFEWNA (I—RZ2ESEDESICRAFICHEZIETE)

int main(int , char ** ) {.. char EXF

FlI6 LAVWEBERLARY MERSNEDT, < SATRY MIRERBAFALES
2 BZBENH B, PIAEBEAKD SEED 2EXTESEZHE

string = argv[l];

string = + 1seed;
//cout<< dummy <<endl;
pythia.readString(dummy);

final state radiation : pythia.readString( );
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. event £i-> lhe, hepme > (HIEZBR>Y 2L —>3Y) >
root 7 7 1 JL—FB#ET
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oythia8 »5hepmc main4l.cc

s L2b 3
#include "Pythia8/Pythia.h" 7|t75€ ﬁb%ﬁk
#include “Pythia8Plugins/HepMC2.h"
/ Therefore large event samples may be impractical.

dA—ROFT

int main() {

// Interface for conversion from Pythia8::Event to HepMC event.
HepMC: : Pythia8ToHepMC ToleplC; pythla Devent 753 HepMC (,:

// Specify file where HepMC events will be stored.

HepMC::I0 GenEvent ascii io("hepmcout4l.dat", std::ios::out); EXHU

for (int iEvent = 0; iEvent < 100; ++iEvent) {
if (!pythia.next()) continue;

(CEFE)

// Construct new empty HepMC event and fill it.
// Units will be as chosen for HepMC build; but can be changed
// by arguments, e.g. GenEvt( HepMC::Units::GEV, HepMC::Units::MM)
HepMC: :GenEvent* hepmcevt = new HepMC::GenEvent(); generator O~ R ARV A=Y 2]
ToHepMC.fill next event( pythia, hepmcevt ); pythia DANY KNOJQE—

// Write the HepMC event to file. Done with it.

ascii_io << hepmcevt; = =AM
delete hepmcevt; R =EN

// End of event loop. Statistics. Histogram.

}
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I Z I EHARDYIENERE E LTIy hZERT EEIC

EFE <-O—LYVYEHRE EEES. pl, eta, phi)

FR(C 3 B RTF#
R(ZHh DRF D (AN DEEE)
B FDORFE-

HMEWABWARKREE, ZFOZTHME, Yoy MBEDEEREN—AEKER>TWS,

JxyvbhDYUFRX Jet(Delpehs TEE) FINSN—DODXREXDEUVTER
SNTW3, 2L TY¥xTy hZ1ES

Jet j1;

EWSEEIF. XE'EY—0DLIC et DEENEERESINT, M DOYUHHEESNTWSIE
Tl ZHERT 5, =5IC Jetj2, EEERITHE |1 &j2 FEIUEEZ B DOYEEZ
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XV )\—BEEX
- B Z L vector EWS TS ANGH-TcET 3

. public 7XHEEE

- ;XD U

. vec.PT() vector OF->TZEE=EICT 7RI 3,

— ==
B vector

. vec.init(px,py,pz,E )

. JE— vecl=vec

public

. B vecl+ vec?

. private (A CH I EL



Root %2 2 A TLorenzVector

Public Types

enum

}

kX =0, kY =1, kZ =2, kT =3,
kNUM_COORDINATES =4, kSIZE =kNUM_COORDINATES

typedef Double_t Scalar

» Public Types inherited from TObject

Public Member Functions

TLorentzVector ()

TLorentzVector (Double_t x, Double_t y, Double_t z, Double_t t)

(
(
TLorentzVector (const Double_t *carray)
TLorentzVector (const Float_t *carray)

(

TLorentzVector (const TVector3 &vector3, Double_t t)

TLorentzVector (const TLorentzVector &lorentzvector)

virtual ~TLorentzVector ()

Double_t
Double_t
Double_t
Double_t

X () const
Y () const
Z () const

T () const

Double_t
Double_t
Double_t
TVector2
Double_t
Double_t

DeltaPhi (const TLorentzVector &
DeltaR (const TLorentzVector &) «
DrEtaPhi (const TLorentzVector &
EtaPhiVector ()

Angle (const TVector3 &v) const

Mag2 () const



C++DHE1EE

- Pythia8 & HepMC RlID o 5 X

. Pythia8 75X F. IRV NOABBEGRZIRZDEEEEZF SV TAT, E5ICWDHDY
FSANSEEINTWS, (KROXSAR)

. ZEIZEEMNH DT, Phythia8: &#il HepMC:: &Ri1&EXBITE %,

- HepMC:: DFDH D HepMC2.h OHICERZRINTSIE T, (HEEIE header 72 U IC 2 7%
L)

. namespace Pythia8; &% & Pythia8: (IEZETES (BEIY T ->T3EREND, & B
>) HepMC2 Dt D &EEWN T WIFIZBRRMICIEET D,

- 1O %% Input output @Y —)L
c FDEEFTZRLA TRURER. *DETHELLHBDD XV/)\— (& ZAF->0bj T

- new TIE-> B DIFANTATNS delete 952 &,



#include

#include
#include
#include
#include
#include

CEPERS

5

iInclude/Pythia8/Pythia.hdDFE
“Pythia8/Analysis.h" ZDREMMTH HRAMZERDEMDH B,

"Pythia8/Basics.h"
"Pythia8/BeamParticle.h"
"Pythia8/BeamShape.h"
"Pythia8/ColourReconnection.h"
“Pythia8/Event.h”

namespace Pythia8 { BREIZERDEEIIKRED
class Pythia { Pythia YJ5ADEE

public:

ADNSFEZDHD

// Comnstructor. (See Pythia.cc file.)
Pythia(string xmlDir = "../share/Pythia8/xmldoc", bool printBanner = true);

// Destructor. (See Pythia.cc file.)
~Pythia();

// Read in one update for a setting or particle data from a single line.
bool readString(string, bool warn = true);

ERERS

// The event record for the parton-level central process.

Event
Event

(C&HRERS)

private:

process;
event;

(Pythia class DFTRIFTIBERDPHD EDICES

// Copy and = constructors are made private so they cannot be used.
Pythia(const Pythia&);
Pythia& operator=(const Pythia&);

} // end namespace Pythia



EHEINTRWVWENTAL T ZUDRELUgee 1T
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header file O — RDORHICEHDH

header file [F& ZICEHDNTWLWSH

make 95 & DNk SNTWLWDH

g++ maindl.cc ../lib/libpythia8.a -o main4l -I./ -I../include -02 -ansi -pedantic
-W -Wall -Wshadow -fPIC -Wl,-rpath ../lib -1d1\
-L./ -Wl,-rpath ./ -1HepMC

(-1HepMC pathDdHDEZBIC 1libHepMC.a libHepMCdylib .. EWS 7 7AMILDHB I EZRELT
W3, )

EZICHEDDNS7RLE>c5 include directory @
L LLL\—;T grep “BEEER” * *F IR E ETNIELLY,




delphesS
(//\IJ/ZE.%E =1l —>3 /)

S ./DelphesHepMC

Usage: DelphesHepMC config file output file [input file(s)]
config file - configuration file in Tcl format,

output file - output file in ROOT format,

input file(s) - input file(s) in HepMC format,

with no input file, or when input file is -, read standard
input.
S ./DelphesHepMC cards/delphes card ATLAS.tcl test.root
hepmcout4l.dat

EPBHE test.rootEWD T FZFAILNTE S,

S root test.root
S TBrowser b;

EVPZEHEMNILE ENBDT, £ED test.root -> Delphes EWDHYT%Z 7
Uy



PTcut Z2300GeV (Cc L7=QCD

3rowser ‘Eile Edit View Options Tools Help

Files | Canvas_1 (x| | Editor 1 ||

4 Y f= Draw Option: | v Jet.PT

htemp

Wv |‘
A Tower
3% Tower_size ] 35

Entries 368
Mean 204.9
RMS 150.7

- JJEFlowTrack
3% EFlowTrack_size 30
- JIEFlowPhoton
3% EFlowPhoton_size
- M EFlowNeutralHadron >
3% EFlowNeutralHadron_size
§~~-g_§!GenJet 15
3% GenJet_size
E] A]Jet 10
3% Jet.fUniquelD
3% Jet.fBits

25

20

llll]llll]lllllllll]lllllllllllllllllll

OO

700

3% Jet.Eta AL

Ntﬂﬂ fla |, oy
z-~~-§Jet.Phi

R Jet.T Y Y
3% Jet.Mass ST I

% Jet.DeltaEta ~| Command (local): | -
4 1l 4

Filter: | All Files (*.*) v

?ad graphics frame TFrame 68,204 x=24.6898, y=13.0922




CCTHAIDMAZUENEZS tcl 7717ILOFRE

set ExecutionPath{ _ i _ ~ o
ParticlePropagator deteCtor L(— ﬁg—\ﬁl\] (l(- 75\ 7'3\ ) 7Ld~ \l \ﬁj\%
ChargedHadronTrackingEfficiency 3 -
ElectronTrackingEfficiency ELF&—( 7% t —g—
MuonTrackingEfficiency .

ChargedHadronMomentumSmearing ITX)LF—EFH=Dsmeari ng Z B0

ElectronMomentumSmearing
MuonMomentumSmearing

TrackMerger — == + =
Colorimeter NZwv o, AOUX—FIEmRIEH
EFlowMerger

PhotonEfficiency . .
PhotonIsolation photon tag & isolation check
ElectronFilter
ElectronEfficiency
ElectronIsolation

= F3hER & isolation check

Ty

MuonEfficiency L . .
MuonIsolation Muon 5(‘)]’—_‘?3 é: |SO|at|On
e BZRWEFH=

\ € L) C) C

GenJdetFinder <

) ) - -
FastJetFinder T I\ (- n (- n
JetEnerqgyScale

JetFlavorAssociation

BTagging flavor tag
TauTagging

UniqueObjectFinder ;!—ig:'tj%mﬁ

ScalarHT : — == L
TreeWriter root ﬂle (l(— = g L L/



delphes module

/modules ICHBY—I2h—RICEVWTHABIEEIC input &&output
ZHEEUVUTCEVWTWLW IBE

nojiri$ 1ls *.h

AngularSmearing.h IdentificationMap.h PileUpMerger.h
BTagging.h ImpactParameterSmearing.h PileUpMergerPythia8.h
Calorimeter.h Isolation.h Pythia8LinkDef.h
Cloner.h JetFakeParticle.h RunPUPPI.h
ConstituentFilter.h JetFlavorAssociation.h SimpleCalorimeter.h
Delphes.h JetPileUpSubtractor.h StatusPidFilter.h
Efficiency.h LeptonDressing.h

TaggingParticlesSkimmer.h

EnergyScale.h Merger.h TauTagging.h
EnergySmearing.h ModulesLinkDef.h TimeSmearing.h
ExampleModule.h MomentumSmearing.h TrackCountingBTagging.h
FastJetFinder.h ParticlePropagator.h TrackPileUpSubtractor.h
FastJetGridMedianEstimator.h PdgCodeFilter.h TreeWriter.h
FastJetLinkDef.h PhotonConversions.h UniqueObjectFinder.h

Hector.h PileUpJdetID.h Weighter.h



tcl file Zz558 (=)

GenlJetFinder (& FastJetFinder O#&E%Z=H D

module FastJetFinder GenJetFinder {
set InputArray NeutrinoFilter/filteredParticles input d)i‘;‘t_E_j:R

output MEIR

set OutputArray jets

# algorithm: 1 CDFJetClu, 2 MidPoint, 3 SIScone, 4 kt, 5
Cambridge/RAachen, 6 antikt

set JetAlgorithm 6 HEANGERTEZE H L

set ParameterR 0.5

set JetPTMin 20.0

}
FastJetFinder £ %,

module FastJetFinder FastJetFinder ({
# set InputArray Calorimeter/towers

set InputArray EFlowMerger/eflow }EJ'U@inpuT_ DEFEIR
set OutputArray jets OUtDUt PP TR

# algorithm: 1 CDFJetClu, 2 MidPoint, 3 SIScone, 4 kt, 5
Cambridge/Aachen, 6 antikt

set JetAlgorithm 6

set ParameterR 0.5

set JetPTMin 20.0



[l
(I
i
EE
-

root N\OEZHULZRDBZ /jet DEEXR + B

input ™5  FastJetFinder @ jet

-> JetEnergyScale Mjet -> flavor DIFEHDEIN-> UniqueObjectFinder®Jet (C785.
root NDoutput & ZIC root file ICEEHITEDDEZFINEBESINTWS
SZHU

module TreeWriter TreeWriter {
# add Branch InputArray BranchName BranchClass
add Branch Delphes/allParticles Particle GenParticle

add Branch TrackMerger/tracks Track Track
add Branch Calorimeter/towers Tower Tower

add Branch Calorimeter/eflowTracks EFlowTrack Track
add Branch Calorimeter/eflowPhotons EFlowPhoton Tower
add Branch Calorimeter/eflowNeutralHadrons EFlowNeutralHadron Tower

add Branch GenJetFinder/jets GenJet Jet

add Branch UniqueObjectFinder/jets Jet Jet

add Branch UniqueObjectFinder/electrons Electron Electron
add Branch UniqueObjectFinder/photons Photon Photon

add Branch UniqueObjectFinder/muons Muon Muon

add Branch MissingET/momentum MissingET MissingET

add Branch ScalarHT/energy ScalarHT ScalarHT



T=T- root file TSN

- Example directory O F® Examplel.C
FHMNLA $root -1 examples/Examplel.C’(“delphes_output.root™)'

(2593 E HiEhHC++ DELSICAVY RZERUTEHEZLTNS. cint &£WS)

vold Examplel(const char *inputFile)

{ _ N
gSystem->Load("1ibDelphes"); 71 7 7 YJEHIAH

// Create chain of root trees

TChain chain("Delphes™); oot file MHICH S Delphes @ tree 7 #lF3
chain.Add(inputFile); EST7F7AINEEE (771 Z2WDHMITREES)

ExRootTreeReader *treeReader = new ExRootTreeReader(&chain);
Long64_t numberOfEntries = treeReader->GetEntries();
branch DED (7
// Get pointers to branches used in this analysis

TClonesArray *branchlet = treeReader->UseBranch("Jet");

TClonesArray *branchElectron = treeReader->UseBranch(“Electron);

// Book histograms Histgram DEZ
TH1 *histJetPT = new TH1F("jet_pt", "jet P_{T}", 100, 0.0, 100.0);
TH1 *histMass = new TH1F("mass", "M_{inv}(Ce_{1}, e_{2})", 100, 40.0, 140.0);



// Loop over all events event —CIOOp —g_%
for(Int_t entry = 0; entry < numberOfEntries; ++entry)

{
// Load selected branches with data from specified event
treeReader->ReadEntry(entry); AR NEMHIAA: & T branchlet &
\\i
// If event contains at least 1 jet DFRENEEZHD D
}{F(br'anchJet—>GetEntr1es() > 0) jet 0)5;&75\‘0 <hHWE LT
// Take first jet _ _
Jet *jet = (Jet*) branchlet->At(0); hlghest pTJet D
// Plot jet transverse momentum
histJetPT->Fill(jet->PT);
// Print jet transverse momentum
cout << "Jet pt: "<<jet->PT << endl;
¥
X% 2=k =
H 5L F Uikexample
// Show resulting histograms e 2 =
histJetPT->Draw(); Z A —)L AL XY,

histMass->Draw();



