17-19 Oct, 2007 @ RCNS, Tohoku Univ., Sendai Day 16:40-17:00 (20min)

Geant4 Tutorial @ Japan 2007

Histograming and Analysis using ROOT
Go Iwai, KEK/CRC



Dty A NTDONT

m (ECHTDHROOT
» HELLO WORLD
m Geant4dHhoMDROOTZE{ES
B CoETOHRSILL
n ECTRIZTHIRNED
B 724 TORTR
= XERAY
m 20




- £ EHTDHDROOT

Go Iwai, KEK/CRC ERE194£10818H(K)




~ ROQTIZ2LNT
. A4
m CERNOROOTF—LABFEL-BITYI2bI7
" BIRLF—RIRTIIPAWEHKLEDA ZIZE{EHNA TS
m C++Iz&k DR
» FECLC++TRtdEhi=Ceant4EDIHEN R LY
m ROOTTH*ED-E

» ERMNSLDER -RR. fh
= Th#1) 740, 2) HEE—F. 3) TOYSLALEFTIEAHES

m ROOTTHIEGZCE
» BERFEORTR
n BEoEFRELC
» T20I2LA. AFEEE—FTESICLA. C++THHLELEEA ALY
B EEI27AIVERATREITOIEFRDIZ, 201T<aLENEL EWLITEL
n —AT.C++ZFETIRCXRNEHMMELERD
m Python&RubyDEBN\MT1+IHLAE



~ HELLO WORLD (C++)

#include <iostream>
hello.cc

int main()

{
std::cout << “HELLO WORLD” << std::endl;
return 0O;

}

$ g++ -0 hello.exe hello.cc
$ ./hello.exe
HELLO WORLD




HELLO WORLD (CINT) _

$ root

root [0] std::cout << “HELLO WORLD” << std::endl;
HELLO WORLD

root [1] .q

void hello(const char* greeting = “HELLO WORLD”)
{ |he11o.C|

std::cout << greeting << std::endl;
return;

}

root [0] .x hello.C
HELLO WORLD
root [1] .q

root [0] .L hello.C

root [1] hello(“HELLO ROOT”)
HELLO ROOT

root [2] .q
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antalutonali@japan 2007 = Histegraming ar G4RunManager

G4UserRunAction* userRunAction

Geant4aﬂ952 G4UserEventAction* userEventAction | GdtserfventAction” userfuentherion | fﬂ/iGZRUﬂM&ﬂ&g@f/-

vo1d SetUserAction(G4UserRunAction®) Lrﬁ —
void SetUserAction(G4UserEventAction®)

l—

G4UserRunAction | G4UserEventAction
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| MyUserRunAction | | MyUserEventAction |

|
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G4Run* GenerateRun() J-—'U;E§77Z void BeginOfEventAction(const G4Event*)
void BeginOfRunAction(const G4Run*) void EndOfEventAction(const G4Event*

void EndOfRunAction(const G4Run*)




LEEP (5 ORLEY)

void MyRunAction: :MyRunAction()
{

theEdepHist = new TH1D(“edep”, “TITLE”, 100, 0.0, 50.0);
/) edeplts 7Sz oSS (Hil) | GA4UserRunAction |

// TITLEIZFERFTSLDZA L ()
/) FTEBEIZONS50F T, CAZFI00E> TRLS

}

{ | MyUserRunAction |
theEdepHist->Reset(); /) ERFITSLDIYT

s
return; 1
void BeginOfRunAction(const G4Run*)

void EndOfRunAction(const G4Run*)
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void MyEventAction: :EndOfEventAction(const G4Event* anEvent)
{

theEdepHist->Fill(total_edep);
return;

‘ G4UserEventAction \

I
| MyUserEventAction \

void EndOfEventAction(const G4Event*)
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{
TFile* f = new TFile(“mydata.root”, “RECREATE”);

theEdepHist->Write();
delete f;
return;

}
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GNUmakefile
TS

name := exampleXX

GATARGET := $(name) | GNUmakefile

G4EXLIB := true

GAWORKDIR = . BRI 73 Geant4MMakefile
.PHONY: all

all: Tib bin ROOTZERAT BIIXIMD?2
include $(G4INSTALL)/config/binmake.gmk ﬁ&i&%ﬂ

CPPFLAGS += $(shell $(ROOTSYS)/bin/root-config --cflags)
LDFLAGS += $(shell $(ROOTSYS)/bin/root-config --11bs)

m make -n KRICEREEZTHT. REORNBETEHALET
= make -k I3—NECTHRBERTLET

m make -f filename Makefile &L THEMAT dMakefileZBELET
= make -p ENM VL —ILERTRLET

m make -jN EIFFICNBEOIT U FERITTERLIICLET
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TBrowser

€ 77V9-vay 7ovay @A HEH @ 108128 (&) 17:30 §)

[iwai@localhost tmp]$ Is —Ih mydata.root f i o
-rw-r——r—— 1 iwai users 3.9K 108 12 17:14 mydata.root 2 7 j ¥
[iwai@localhost tmpl$ root
root [0] TBrowser b e e oo : !
root [1] <TCanvas: :MakeDefCanvas): created default TCanvas w [ fb=e= S &l === ol o] 4 ]
[iwai@localhost tmp]$ i =
root 4
root [0] TBrowser b e
eDefCanvasy: C S W
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root [0] f = new TFile(“mydata.root”)

root [1] cv = new TCanvas(“cv”, “canvas title”)

root [2] edep->Draw() ,
root [3] cv->Print(“mydata.png”) F
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void draw()

{

f = new TFiTle("mydata.root");

cv = new TCanvas("cv", "canvas title");
edep->GetXaxis()->SetTitle(“X”);
edep->GetYaxis()->SetTitle(“Y”);
edep->Draw() ;

cv->Print("mydata.ps");

return;
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void draw2()

{ draw2.C|

f = new TFile("mydata.root");

cv = new TCanvas("cv", "canvas title");
edep->GetXaxis()->SetTitle(“X”);
edep->GetYaxis()->SetTitle(“Y”); I—
edep->SetFillColor(kRed) ; Enries T0000
edep->Draw(); %2000 RMS
return;
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void draw3()
{

gStyle->SetOptFit(1);

f = new TFile("mydata.root");

cv = new TCanvas("cv", "canvas title");
edep->GetXaxis()->SetTitle(“X”);

. ; . [ TITLE | edep
edep->GetYaxis()->SetTitle(“Y”); Entries
edep->SetFil1Color(kRed); 4000 mean sond

_ . 2 [ ndf 95.58/ 81
edep->D raw 9 ,” 3500 Gonstant 3999156
edep->Fit(“gaus”); Mean 20+0.0

3000 Sigma 4.984 + 0.011

return;
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void draw4 ()

{ drawd.C|

gStyle->SetOptFit(l);

f = new TFile("mydata.root");

cv = new TCanvas("cv", "canvas title");
cv->SetlLogy(1);

-_ ede
edep->GetXaxis()->SetTitle(“X”); TITLE Entries T
edep->GetYaxis()->SetTitle(“Y”); Mean oo

edep->SetFillColor(kRed); #2 | ndf 95.58 / 81
Constant 3999 + 15.6
edep->Draw() ; Mean 20+ 0.0

edep->Fit(“gaus”); Sigma 4.984 + 0.011
return;




