A4 5—DY)IE &
Y — )L ROOT &

KEK EFR



FiEE THEE

. Pythia 8 THRHAFDevent BMEND E WS Z bbb o7z, example/
mainl4.cc > FERETILDARY hZEZDIFE=[T]

- Pythia8 OAX> ~k%Z hepmc file ICT D2 EMNTES (maindl.ce)

. hepmc 7 71 I)LH 5 Delphes H root file ZE>T< B &EDbhH -5
feo

- > DelphesHepMC ***.tcl test.root pythia8.hepmc
. Delphes 1% 7 7 1 )LICIddetector DMENA > TS,

. root test.root Mdph & TBrowserb; &9 5&. HEMNTTCL S, 77Uy
JFBERMEDTHARETTTLSELD,



hepmc file DFFZHTHKD

event O &4
N 1 n O "
U GEV MM

C 1.7478938039142924e+00 2.3317098725716918e-02
F 21 21 5.102144553648e-01 2.60781124640e-01 1.17330357828e+03...

F - PDFINFO INFORMATION

int: flavour code of first parton

int: flavour code of second parton

double: fraction of beam momentum carried by first parton
double: fraction of beam momentum carried by second parton
double: Q-scale used in evaluation of PDF’s (in GeV)
double: z*f(x) for idl, x1, Q

double: z*f(x) for id2, x2, Q

int: LHAPDF set id of first parton (zero by default)

int: LHAPDF set id of second parton (zero by default)




PDG |d QUARKS

P - GENPARTICLE INFORMATION

e int: barcode d 1
e int: PDG id u 2
e double: pz § 3
e double: py ¢ 4
e double: pz b 5
e double: energy t 6
e double: generated mass b 7
e int: status code t/ 8
e double: Polarization theta
e double: Polarization phi LEPTONS
e int: barcode for vertex that has this particle as an incoming particle e~ 11
e int: number of entries in flow list (may be zero) Ve 12
e int, int: optional code_indexr and code for each entry in the flow list e 13
Yy 14
V - GENVERTEX INFORMATION - 15
e int: barcode U, 16
e int: id /= 17
e double: V1 18
e double: y GAUGE AND
* double: HIGGS BOSONS
e double: ctau
) . . . g (9) 21
e int: number of “orphan” incoming particles o 99
e int: number of outgoing particles 70 923
e int: number of entries in weight list (may be zero) W+ 24
e double: optional list of weights hY/HY 25
Z'/29 32
2
7"79 33
W' /Wyt 34
HO/H] 35
A°/HY 36

H* 37



decay Z EWLWHN TS

-230 0 000001O0

307 1000021 -1.5620e+02 1.7511e+02 1.1932e+03 1.6798e+03 1.1588e+03 62 0 0 -306 2 1 104 2 101
-231 0 00 0001O0

308 1000021 2.2237e+02 -1.7124e+01 -3.2024e+02 1.2224e+03 1.1584e+03 62 0 0 -307 2 1 103 2 109

U<

gluino(308 &) 7' stop M top ICHIR 103 1091k H 5 — DN

V =307 0 2.0458e-15 -1.5754e-16 -2.9462e-15 1.1246e-14 0 2 0
P 390 1000006 -1.5267e+02 -2.2329e+02 -3.8035e+02 7.5667e+02 5.9557e+02 22 0 0 -309 1 1 103
P 391 -6 3.7505e+02 2.061e+02 6.011e+01 4.657e+02 1.7360e+02 22 0 0 -308 1 2 109

top ELs

V -311 0 2.0458e-15 -1.5754e-16 -2.946e-15 1.12463e-14 0 1 O
P 397 -6 3.325e+02 2.0283e+02 4.6956e+01 4.2901e+02 1.7360e+02 52 0 0 -313 1 2 202

top E L

V -313 0 2.045e-15 -1.575e-16 -2.946e-15 1.1246e-14 0 1 O
P 400 -6 3.3324e+02 2.0162e+02 4.7680e+01 4.2908e+02 1.736e+02 52 0 0 -331 1 2 202

top ENI

V -331 0 2.0458e-15 -1.575e-16 -2.9462e-15 1.1246e-14 0 2 O
P 428 -24 2.995e+02 1.3153e+02 -1.7870e+00 3.3678e+02 8.003e+01 22 0 0 -357 O
P 429 -5 3.3724e+01 7.0089e+01 4.9467e+01 9.2303e+01 4.7999e+00 23 0 0 =531 1 2 202



T=7= root file THERN

- Example directory @' F® Examplel.C

FHNUA $root -1 examples/Examplel.C’(“delphes_output.root")'
(259%& BB+ DEDICAVY RZBIRUTEHEZ LTINS, cint &
W>3)
vold Examplel(const char *inputFile)
{gSystem—>Load("libDelphes"); 7177 )Eedrdd

// Create chain of root trees

TChain chain("Delphes™); oot file DHICH & Delphes D tree =FA
chain.Add(inputFile); 577 AIERE (77 1ILEVWDDMITRES)

ExRootTreeReader *treeReader = new ExRootTreeReader(&chain);
Long64_t numberOfEntries = treeReader->GetEntries();

// Get pointers to branches used in this analysis branch OFID {77
TClonesArray *branchlet = treeReader->UseBranch("Jet");
TClonesArray *branchElectron = treeReader->UseBranch(“Electron™);



- TChain chain :7c<cADT77AIZ—DEHIEXULT
“Delphes” &W>S tree OHBICFIEATBZHD
7 —1

e ExRootTreeReader *treeReader event (C77ZAUL
T. tree OHRBDORKRICTIEALT “jet”,
“electron” &%z ZH5->TLKBLHDF7—LA

e TClonesArray event @*branchlet tree OHFD

jet EWSKIcEY hEhi7—LA Delphes
chain | o
Delphes branch jet At(1) Je't

Les electron
reader

muaon

file




ANE > TWVWBH

- root file OFICIE. T—YHREZRLCFEFEETR > TWB,
hepmc->root T7 7ML X F 1/3 < 5WIC

. XEY—DIEHM T, event -> jet -> jet DEEN=RE
NEBREICHIEICT 7 EATE 31EE%x rootd 517
ZYU NEHERLTWD, BT SICP KL RAIEERKEE,

. FUTroot >4 772Y—Il&. root file ZFDAAH
L:'ﬁE’D—CﬂE’)—C<n%o



// Loop over all events event —CIOOp '3_%)
for(Int_t entry = 0; entry < numberOfEntries; ++entry)

{
// Load selected branches with data from specified event
treeReader->ReadEntry(entry); AN NGEHAFH: & C T branchlet £
A== \
// If event contains at least 1 jet DREDVEE DS
}Ef(br'anchJet—>GetEntr'1es() > 0) jet DEMNO THWELT
// Take first jet _ _
Jet *jet = (Jet*) branchlet->At(0); highest pT jet Z &5
// Plot jet transverse momentum
histJetPT->Fil1(jet->PT);
// Print jet transverse momentum
cout << "Jet pt: "<<jet->PT << endl; @_I’:T{I: :6%&_?% 1'::'13_
Iy
TN

// Show resulting histograms
histJetPT->Draw();
histMass->Draw();



777 %<

XTI A ERDBENCHZEERT S,

// Book histograms

TH1 *histJetPT = new TH1F("jet_pt", "jet P_{T}", 100, 0.0,
100.0);

TH1 *histMass = new TH1F("mass", "M_{inv}(e_{1}, e_{2})",
100, 40.0, 140.0);

event loop O T, BEHZE AT T LICED D

// Plot jet transverse momentum
histJetPT->F111(jet->PT);

event loop HMi&b -5, KZEMEICEKN

// Show resulting histograms
histJetPT->Draw();



root Dclassz=F|AT 5

(root -1 hogehoge.c TES & ZIE root @ class Dheader [FHEHAFHL TLW)
TLorentzVector EMom@, EMoml; X7 NIV

TLorentzVector MuMom@, MuMoml;
for(Int_t 1=0; i<nmu; ++1){
mu= (Muon*) branchMuon->At(i);

1f(1==0)

{MuMom@=mu->P4(); Delphes ®DMuon class NSRZ N EHEAHHITEEH P4
xptm@=MuMom@.Pt(); Root DAY KN)LD X \—BE#Pt()
plots->fPTm@->Fill(mu->PT); Muon class @ X /\EE# PT

ks

by
TLorentzVector dummy
1f(nmu>1)
{

dummy=MuMom@+MuMoml; X7 NJLORBLEHERINTWVS. Muon FEERL,

xMmumu=dummy .M ; R NILD X IN—EE MO

plots->fMmumu->F111(xMmumu);
¥



Root 7 2 X 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 8
EtaPhiVector ()

Angle (const TVector3 &v) const

Mag2 () const



518

/

. D SUSY event #F->T

- event (CH D jet ¥ lepton DpT (EAHEEFHE) ZINTELUTKE
HD%Z HT ,HT ICRZABWEHEZMALHDZ Meff &L
>, Example file @ Meff & ETmiss (RZXERVEEIE)/
Meff ZETE LTI S 7 Z1En

- lepton Mp 51N> ~TDWTvector p(lepton) + p_T(miss)D
Mass ZETE UK S L\,

- Pythia8 T gg-> gW Z{/E> T lepton ’H B4 XV MZDWT W
boson &M 5 < Bbackground Z& & ICIEE ST HIXLILDY,



disk space ZfifI9 5

- fE> 72 event HEERARL Wb [T TIE7R L

- lepton DHBHDIIFAL L

- missing M&H2HDIEIFARL LY

- jet pt DTHWEDZIFIEL W

- ZHZH. WO DEDHD fc Wi lT,

- IRDIC T 7AILDITHWERD ()



small2l.cc

. e S ADroot file ZRAAAT, FEIHSHEUE—BDOE T %=,
BID root file ITRTF

- HARAATET =I5 W DO DR ZE> T, pdf file ICEZFAD
. YE-> X ERIDroot file ICIRELTH ETILT

- EWA

. smallroot_input & WS 7 7 A JLICEEHAMAT\LN Delphes @ root
file Z=H <

gSystem->Load(“~/delphes_test/delphes?2/libDelphes"); & B4
Mdelphes D library D& %I5FTICEE



INE UWroot file Z1E3

TFile *ftan = new TFile("small.root","RECREATE"); fED/=\) root file D&HI

TTree *tw = new TTree("wprim","parameter for wprim");
ED 7=\ root file @ tree %

Int_t xnmu, xnele; ANTZWEEERE
Double_t xpte@,xptel;

tw->Branch("nele",&xnele); branch O&FIZZZIcWnictWE%ZEE
tw->Branch("nmu" ,&xnmu);

for(entry = 0; entry < allEntries; ++entry){
WBWBEHELT., xnele. EHEFERA

RiZIC
tw->F111(); event Z tree ICDO®»3
} //1loop over all events

ftan->Write(Q); // 7 7A1ILICEZIAD



/7

1L DIEE

. struct TestPlots plot ZE&I 5 & 2 5, struct IF7 ZAD—

&

- BookHistograms [

EZxR>TWS

HEEERI DE D, plots [ETestPlots D&

. AnalyseEvents ExRootTreeReader treereader & TestPlots
plots ZAEEH E U TWBWBETE, &< I I Tiklepton A
BHHDIEEIC 2DODL TRV D invmass Z5E L TW 3,

- small2l main program (& _EZ|E&F(Ccall, &% ICK % BHI(iCh

<o




plot Zpdf (CH <

plot ZEHE UKD S5F v VIR ZEE

TCanvas *cl=new TCanvas("cl","test",841,594);
cl->Divide(3,3,0.0025,0.0025); 3x3 OF v V/\RZzEH

TVirtualPad *cutpad=cl-> cd(1); F—mE (ELic&E)
plots->fPTe@->Draw(); Bz

cl->cd(2); BAH EICEE)
plots->fPTm@->Draw(); Al DX % H <

cl->cd(3);
plots->fPTel->Draw();
cl->cd(4);
plots->fPTml->Draw();
cl->cd(5);

cl->Print("lepton.pdf");



C++ DOA—RELTroot DA TV —ZFESIEHTES
(Examplel.cpp )

. WETR header

#include <iostream> 7 7AIDFHAHEE

#include <utility>
#include <vector> BIZIEYTy b n FEHTES EM

#include “TROOT.h" ROOT <>+ 7= ®header

#1include "TSystem.h"
#include "TApplication.h"

#include “TString.h"  XFOEDOEKW

#include “TH2.h" X7z H <

#1include "THStack.h"

#include “TLegend.h" XD Z X)L ED

#include “TPaveText.h"

#include “TClonesArray.h" BHERARECFIDEL D iz L

#include “TLorentzVector.h" TLorentzVector Z{E>SDICKHE

#include “classes/DelphesClasses.h" Delphes THE->7=T7—45%Z %D class DEEREDETHELZW

#include “ExRootAnalysis/ExRootTreeReader.h"™  ROOT File DFmHME

#include "ExRootAnalysis/ExRootTreeWriter.h"
#include "ExRootAnalysis/ExRootTreeBranch.h"
#include "ExRootAnalysis/ExRootResult.h"

#1include "ExRootAnalysis/ExRootUtilities.h"



