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B —f%C, HEPEER Tl EERAET—F(raw data) Mo Iyt X (TEKRYHL
f=DST(Data Summary Tape)Z{EY . TNZEH T HFIEETLES

o MEAMNLHFAFVYURILODADCT—EADIFEAEITIEL,HDIT—4%
B, EHELI=DSTTE1AARAURH =YD T—E2 T KELIES DL,

o CDIIGT—RADMRMEDAEIINNALNA
« lZIXROOTTILTTREEAE
B KEZETIL., Geantd[THBEGZ T —IBEDIDSTT—RIZERSE . ThboE
NEREERTY — L TIRZDFOICEZTH T FIEZTF S
e SteppingActiont®EventAction CERM T S L(—RITPZRT)EES—F
AHRTE A E
o HRHLHMIBE DNtupleZ7AILEED %
B fETY—JLROOTIIRBE I VIZAVRP—ILENTVSDTEENDI L
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1. Geantdl:fRATY—IL
1. analysis A73!)—
2. FEFORNZI—FTHED
1. BITIR—U v EBBTY—ILADEKRDER
2. A—HYF7UarTHREHIE
3. BA#E#
1. ERXRI S Lié&ntuple, B2, Fill, H 77
4. [analysis/ A< K
FRITY—ILROOTERETE
6. & LIidHexamples

i

[F1EF] ABBCHEALTOSEEE, BEITSLAC, CERN, IN2P3, ESAZLE
NEELI-GeantdF 1 —F)TFILTERHEINT-ASAIFORNE%E %<
BHET . D RATAFERKIZEF 5 LT-Geant4 Collaboration A2/
N—[ZBEEZRLET,
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analysis 73"

B Geant4[IH SRV ITREESIIZTH O T, HERY ITMIURFEIZLEZNELSER
FE#EELVTLNS
o FEITY—ILADFSA/ L TIXAIDA(Abstract Interface for Data Analysis)Zig it
L TULVE=AY, REEDAIDA [F#FFI+7 THL AV AR—=ILOFIBIZDOWNTHAR R
MNEZh-ot-,
B Geant4M10.0hEM 5T gdtoolsZTEIFTLINA U F2—T A/ X Z1EAHL. analysis
HT3)—%KITT=
o ROBANI7AIHRELNNSYINNIFILT S

CSV F=: FRETE Y TR (Office, LibreOffice/OpenOffice’i &), ROOT,
GnuPlot

ROOTH2= : ROOT
XMLFZ X : JAS, iAIDA, OpenScientist, rAIDA
HBOOKH=(: HBOOK
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FRTA 33— A ADNEE
B Analysis A7 3 —IZBT YR — vG4AnalysisManagerF B = . {# 9 AT
VUK T [CHBDAETUTDIRENTETLHEAMBEZTIRETS
o AN TLDER
o EXNTSLADEEA
e Ntuple DEZ
® ntuple~®iEMN
o J7AIL~ADHNGE

B GAtools/\YT—IADF—ITFEARA—TA RELTIRE SN TLNVAD T,
FRATY —ILIZK - TELG SN EREZEOD— R ~DIERFEFR T

B SEREOaTUROFRBLTES
® /analysis/
B LORKEESIILanalysishhiEZT7AILDIEMT
® g4droot.hh, gdxml.hh E£71=[& gdcsv.hh D—D% include T 51T
« NERSATS)IEHEZLY
B YI)ILFALYRTHALYRZ EDFERZBEIICEDH TNS
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FEATIER (T IR D HIFR

<> Histogram DFE£E: 1D, 2D, 3D R EH T —4
{ Profile MFE%E: 1D, 2D EREHT—4
< Ntuple DHSLT—RDFELE: int, float, double, G4AString DT —43
< FrERIBAN std::vector<int>, std::vector<float>, std::vector<double>

® TALIMN)IZRITTEETHEE . EXNM S LRAENtuple AIZE 42—
Bonsd, HlzE

& myHisto/energyl, energy2, positionl, .....
& myNtuple/hitl, hit2,

® COHTI)—IIFBFHMIZHAERNEDHSNTNAD THRIDI)—RX/—hE
RTHELERW

FHEF
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FEAT FI FH D ExHR Y

> EHY
1. BEBIFICEADHEZI—Y 7 a3 FEEITAMIAILRUNAction.hh) DM T, [T SEE4HT
Y—ILIZH T HANYA T7A JLanalysis.hh Zincludel .
2. Step/Event/Run’i&E1—H T oL a3 DR TEDEE BRIV R—vG4AnalysisManager
DAV ARRIVREEY BT R —D v DAY (EE, Fil, REGE)ZFUVH T
> BRI II—YTFToav
1.  A—HRunAction®aAVRA+SH4
« SUDBOHICBMIR—Dv AV RIVRAERUVHELTCERNMIEZESR
2. UserRunAction::BeginOfRun()
«  HATFAIBRIDIREEIFAINA—TUETD
3. Jd—HSteppingAction¥EventAction® SensitiveDetector::ProcessHits(), EndOfEvent()
«  BRHIR—TYDAURIVREREUHELTFITS
4.  —HEventAction::EndOfEvent
e ERRETIAILIINT S
5. UserRunAction::EndOfRun
« IR —T YDA RIVRAEREVHLT
« SUDEDOYICERNEESHT
6. A—HIUTFIaALDTAMNSVATHETIRA—IYETXILT D
> IUERTULEOERNI7ZAILICH NSNS
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HlZ [FROOTY R — v & fESIZIE
analysishh TEDITZEMNT ! !

#include "g4root.hh"

//#include "g4xml.hh”
//#include “g4csv.hh”

BRI TR—o DA IREFESEZX, FOEEAREIRAERUVHT

G4AnalysisManager™* analysisManager = G4AnalysisManager::Instance();

ZOFETHELBHIA—IvERFICEASD, ARDAVAFIVREHVH T ([
#include "G4CsvAnalysisManager.hh"
#include "G4XmlAnalysisManager.hh"

G4CsvAnalysisManager* csvManager = G4CsvAnalysisManager::Instance();
G4XmlAnalysisManager* xmlManager = G4XmlAnalysisManager::Instance();

@OKEK srais—mzsmmms Geant 4 11
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Void RunAction::BeginOfRunAction(const G4Run™ run)
{

// Get analysis manager
G4AnalysisManager* analysisManager = G4AnalysisManager::Instance();

// Open an output file
//

G4String fileName = “P05”; /] 774 L ORERZE R T 2k Froot, csviz& At

BEIRICfNSnd

analysisManager->OpenFile(fileName);

}

@OKEK zravr—mezmzns Geant 4
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B EndOfRunAction

Void RunAction::EndOfRunAction(const G4Run* aRun)
{

// save histograms & ntuple

//

G4AnalysisManager* analysisManager = G4AnalysisManager::Instance();
analysisManager->Write();

analysisManager->CloseFile(); tHAT774)L% “P05.root”

thDIETE
}

RunAction::~RunAction()
TANSOATHERMIRA—vDIO T IV EHRT

{

delete G4AnalysisManager::Instance();

@OKEK zravr—mezmzns Geant 4
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RunAction AV AR SOVRATEARANIEZRAET S

B SU72aVDAVARSVEATHEAIR—oyZHUOHLTERT S
RunAction::RunAction()
: UserRunAction()
{
// Create analysis manager
// The choice of analysis technology is done via selectin of a namespace
// in analysis.hh
G4AnalysisManager* analysisManager = G4AnalysisManager::Instance();
G4cout << "Using " << analysisManager->GetType() << G4endl;
analysisManager->SetVerboselevel(1);
analysisManager->SetFirstHistold(1); EXRDIdE1MSIRD S
// Creating histograms
analysisManager->CreateH1("1","Edep", 100, 0., 1000*MeV);
// Creating ntuple AT LIEEIEIRTEDEE
//
// analysisManager->CreateNtuple(”BGQ", "Edep and TrackLength");
// analysisManager->FinishNtuple();

}

@OKEK srais—mzsmmms Geant 4
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B EndOfEventActionMLBEREN N F — &Rk, ATV I TEIZTRILF—1F
EZ RO BELTARNDRZIZCERMNIEEAT S

void EventAction::BeginOfEventAction(const G4Event* /*event*/)
{

sum_eDep =0,

}

void EventAction::EndOfEventAction(const G4Event* /*event*/)

{
G4cout << "sum_eDep = "<< sum_eDep << G4end|;
G4AnalysisManager* analysisManager = G4AnalysisManager::Instance();
analysisManager->Fill[H1(1, sum_eDep);

©KEK zranvomzsmane Geant 4 15
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RITERRT S Ls

m £33 CreateH1(“name”, “title”, nBins, xmin, xmax

[, unitName=“none”, fcnName=“none”])

unitName, fcnNamelX BBEAIEET., LV AIX~Y=27JL9.2.1.5
B EXRNTSLERF id

® GA4AnalysisManager::CreateH1() CER NI S LZE-T-EIZCBEMIIZ{ES .

RUIELTGS, REMBIFOMNGIGFY . HTLLWERMEESEIC1IEZ S,
o COHAFAHMiITEHEZIZFEOND
* FillH1(id, value, weight)

e ;IE ! CreateH1() DEIETEZHXFF DnamelL BB FE I EEH R
B EXRNSLATOIR

® G4AnalysisManager::GetH1(G4int id) TAH Iz UM HELNS

o ERANITSLATOTIRTlEmean(), rms() ZHEMNFEZS

© sraromesraes  Geant 4 17
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G4int CreateH1(const G4String& name, const G4String& title,
G4int nbins, G4double xmin, G4double xmax,
const G4String& unitName = "none",
const G4String& fcnName = "none",
const G4String& binSchemeName = "linear");
G4bool SetH1(G4int id,
G4int nbins, G4double xmin, G4double xmax,
const G4String& unitName = "none",
const G4String& fcnName = "none",
const G4String& binSchemeName = "linear");
G4bool SetH1Title(G4int id, const G4String& title);
G4bool SetH1XAxisTitle(G4int id, const G4String& title);
G4bool SetH1YAxisTitle(G4int id, const G4String& title);
G4bool FillH1(G4int id, G4double value, G4double weight = 1.0);
G4int GetH1ld(const G4String& name, G4bool warn = true) const;

@OKEK zravr—mezmzns Geant 4
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B CreateH2, SetH2

G4int CreateH2(const G4String& name, const G4String& title,
G4int nxbins, G4double xmin, G4double xmax,
G4int nybins, G4double ymin, G4double ymax,
const G4String& xunitName = "none",
const G4String& yunitName = "none",
const G4String& xfcnName = "none”,
const G4String& yfcnName = "none",
const G4String& xbinScheme = "linear",
const G4String& ybinScheme = "linear");

G4bool SetH2(G4int id,
G4int nxbins, G4double xmin, G4double xmax,
G4int nybins, G4double ymin, G4double ymax,
const G4String& xunitName = "none",
const G4String& yunitName = "none",
const G4String& xfcnName = "none",
const G4String& yfcnName = "none",
const G4String& xbinSchemeName = "linear",
const G4String& ybinSchemeName = "linear");

@OKEK zravr—mezmzns Geant 4
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JA7J7A)L P

B PICIEZRITTAVRDYD FEHEEYDOEXDE U ANAND
(KEKEEHSADNRIZHEZ HROOTIH D EH

¥, L‘ﬁ%’
e i
. I th“’”
: HF'
""" : M,f*f o

G4int CreateP1(const G4String& name, const G4String& title,
G4int nbins, G4double xmin, G4double xmax,
G4double ymin = 0, G4double ymax =0,
const G4String& xunitName = "none",
const G4String& yunitName = "none",
const G4String& xfcnName = "none",
const G4String& yfcnName = "none",
const G4String& xbinSchemeName = "linear");

@©OKEK zrzir—mzsmzms Geant 4
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Ntuple

B D 4ADDT—ABFLEIRINBDAS LI END
e NtupleDIDEZHI
1. CreateNtuple(“name”, “title”) ntuple ID = 0HVi5
o NS LDESE
CreateNtupleDColumn(“column_1_Name”) column ID = 07\ 5
CreateNtuplelColumn(“column_2_Name”) columnID =1
CreateNtupleFColumn(“column_3 Name”) column ID =2
CreateNtupleSColumn(“column_4 Name”) column ID =3
G4int CreateNtupleDColumn(
“column_5_Name”, std::vector<double>& vector); columnID =4
e _(MNtuple EENHLEL
2. FinishNtuple()
e Ntuple column ID [FENT-EFIZfTIToNnS
o HILITANDST —ZDEIZIGLTAYYENELS, MEADDT—EELFD
EREE. 1B FERE. SXFINEZYR—I TS
o HEHDNtupleZF{EHEZ L CreateNtuple(G4int id, const G4String& name);
m Fill
® FillNtupleDColumn(id, value) CZTHT—2EZFATRHICELREIA

e wN e
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EXNT S LDEMSIE A RiEHEE

B RAICTRTOERN SLEFEHIEETITE>TEWNT. 77D EST
RSOV R TRELGLDLETZERIET HIENTES, IOTNIE &
ZTERWMEROHDZENHITES,

FGORAZ—oYDNAVANSHAZT

G4AnalysisManager* analysisManager = G4AnalysisManager::Instance();
analysisManager->SetActivation(true);
// define histogram parameters name, title, nbins, vmin, vmax
G4int id = analysisManager->CreateH1(name, title, nbins, vmin, vmax);
analysisManager->SetH1Activation(id, false);

ETHRIBEODOATUREZFESTEHTES
/analysis/h1/set 1 1000 50 cm
/analysis/h1/setActivation 1 true

@OKEK zravr—mezmzns Geant 4 22



/analysis/ A< K

® O O & —=7F )l — exampleB4a — 80x33

oamplesta [
Guidance :
analysis control

Sub-directories :

/analysis/hl/ 1D histograms control
/analysis/h2/ 2D histograms control

Commands :
setFileName * Set name for the histograms & ntuple file
setHistoDirName * Set name for the histograms directory
setNtupleDirName * Set name for the ntuple directory
setActivation * Set activation.

When this option is enabled, only the histograms marked as activated

are returned, filled or saved on file.

No warning is issued when Get or Fill is called on inactive histogram.
verbose * Set verbose level

Idle> 1s /analysis/hl

Command directory path : /analysis/hl/

Guidance :
1D histograms control

Sub-directories :

Commands :
create * Create 1D histogram
set * Set parameters for the 1D histogram of #Id :
setAscii * Print 1D histogram of #Id on ascii file.
setTitle * Set title for the 1D histogram of #Id
setXaxis * Set x-axis title for the 1D histogram of #Id
setYaxis * Set y-axis title for the 1D histogram of #Id
setActivation * Set activation for the 1D histogram of #Id
setActivationToAll * Set activation to all 1D histograms.

©KEK zranvomzsmane Geant 4 23
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POSHHIRED CSVI7A JLH D BExcel TY S 71ERK

1 GeV BF DeDepnfl=hH. RETE TIX [0 — -
@Qtﬁb)ﬁh\%d)b\ﬁ)% A
B TR F—TLRATES ’

. BRYOHIEARI AL
. BEFERTRRTEHRL

. B TEOAEABLOEH m
. BERE

70

n———————————

PIEYROOTEESERKRADTZOMNE -
BZTE5LE  HEPERADBEENE R S,
ZEIIRDIT7AILT—1T=T

* Analysis.hh m il

30

10 —-

ou'"' "“ ”'““H T “l )
14 7101316192225 283134374043464952555861646770737679828588919497100
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POS{5IRE CROOTZ{ES

yoshida% ~/root/bin/root PO5.root ‘
root [0O] —
Attaching file PO5.root as _fileO... : ; :

root [1] TCanvas * sum = new TCanvas("BGO”, “ “);

....................................

root(21TH1D * SUM = TH1D*,_file0.Get 'Sum’y;
root31SUM-_,Draw); ;
root [4] SUM—->Fit("gaus”);

E@Qa\yHiRQOThi‘Hjijf::bU) ................. ..... H ................. ..................
P SV o — — —— | ] | - —

30‘_ .................. .................. .................. .................. ........ + ..... .................

:20 B 0 G & 8 Spa e 8 s GaTTaete 4 SaTaTe B b SaTlel 48 Gl N FTely 8 8 GTTeele 4 s S Tl b ST 48 SRS & 8 SRR & 8 dTTehs Lo Sl 4 s s oo VO 8 s G s s daTen os daaoh BT ek 3 VIR s daTa e

B

lll|llll|llll 4

lllﬂ'illllillﬂ'r’-j-hﬂ'hﬂ-ilﬁlli.'-hd-ﬂht{lzlé

0 100 200 300 400 500 600 700 800 900 1000
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ROOTEEAT{H: B4 Yo 4HO)A—4

%./exampleB4a —m run3.mace— &+ 500 MeV 10,000 events

---> End of event: 9900
Absorber: total energy: 437.658 MeV  total track length: 31.6785 cm
Gap: total energy: 23.653 MeV  total track length: 12.0724 cm

----> print histograms statistic

EAbs : mean = 453.583 MeV rms = 15.3121 MeV Edep in absorber

EGap : mean — 23.7266 MeV rms — 7.11997 MeV EUT——— U — U — LIS IR S R—— I — :

LAbs : mean =32.4348 cm rms =1.22231 cm B
LGap : mean =11.8072 cm rms =3.67781 cm

B4.root
774 )LH FIZEROOTTLIE
BEREE

Entries

| Mean

RMS

@OKEK zravr—mezmzns Geant 4
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ROOTDFELVG BEHSADIIRIZE T

IR

B B4.rootZROOTIZEDHHES

[:~/G4Apps/B4-build/B4d] myName% root B4.root

(EE8)

root [0]

Attaching file B4.root as _fileO...

root [1] .Is

TFile** B4.root

TFile* B4.root
OBJ: THID 1 Edepin absorber: 0 at: 0x7fc631f069f0
OBJ:THID 2 Edepingap:0 at: Ox7fc631f67dd0
OBJ: TH1ID 3  trackLin absorber: 0 at: 0x7fc631f68f70
KEY: TTree B4;1 Edep and TrackL
KEY: THI1ID 1;1 Edep in absorber
KEY: THID 2;1 Edepingap
KEY: THID 3;1 trackLin absorber
KEY: TH1ID 4;1 trackLin gap

root [2] TCanvas™ b4 = new TCanvas("b4", " ");
root [3] TH1D* Edepl = (TH1D*) file0.Get("1");
root [4] Edepl->Draw();

sraromesraes  Geant 4
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ZSZ 2715 Hexamples

B Examples/basic/B4 Y R4y FhOYA—=2 (FDROOTEEATHI)
o Yy TERIRATHDIRILE—FE
B Examples/basic/B5 : 27 —LARIROA—4
o JANYFIU/N RRRO—T TOHREARIE
o HOYA—ZATHIRILFT—AIE
o NibZntupleWASLIZRIMLELTEREA
B Examples/extended/analysis
® BALRIFRD YU yFAAYA—R7=MHIZLT
« HBOOK~ M
* ROOTADE D T
« AIDAE
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