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Geant4 — A Simulation Toolkit

=1 A N NATIONAL

== ACCELERATOR

CERN P b ™A | £50RATORY |

@n«m P3
" L& deux Infinls

4 TRIUMF - €Sa

S. Agostinelli et al.
L ”L Geant4: a simulation toolkit
NIM A, vol. 506, no. 3, pp. 250-303, 2003
lapp,

J. Allison et al.

http://www.geant4.org/

" | Geant4 Developments and Applications
j‘g l\lR |[EEE Trans. Nucl. Sci., vol. 53, no. 1, pp. 270-278, 2006
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» AFLE A Im FEBE R T 1\
1. <=9.4k%, 1 HGNU make
CRE M) ZE A PS5 EE D

2. >=9.5ik, & HICmake
CEOBT AT, LUERGES, BATH) FEDHEER 7
Cmake: http://www.cmake.org/
(A~ “H 007 BSED

VAR A BILE R I
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http://www.cmake.org/

CMakef :

NEIECRS L, %l geant4.10.00.p02.tar.gz

http://geant4.web.cern.ch/geant4/support/download.shtml

fEYEAAS ELEE U1 2] /YourPath/
cd /YourPath

tar xvfz geant4.10.00.p02

TREL B % YourPath o B 5L % 15

52 P47 B A8 mkdir /YourPath/geant4.10.00.p02-build

cd /YourPath/geant4.10.00.p02-build

cmake -DGEANT4_USE_OPENGL_X11=0N \\
-DGEANT4_USE_GDML=ON \\ ({#HGDML)
-DGEANT4_USE_QT=ON \\ (f#fQt)

-DGEANT4_INSTALL_DATA=ON \\ ( ZZE%4E)

(OpenGL)

-DCMAKE_INSTALL_PREFIX=/YourPath/geant4.10.00.p02-install \\

( ZHEHZO
/YourPath/geant4.10.00.p02 \\ ( AL H %)

make [-] 4]
make install

D 4/19/2016
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http://geant4.web.cern.ch/geant4/support/download.shtml

WEMTEHA? ATAXE?

o HEFZFEME, Linux (Ubuntu, Redhat, Scientific
linux...) , Mac, Windows
CmakellE ZH BTSN &N RGE, B EN, Rk
FA F G0 B AT MRS [0 R

o ‘ZHTEME, WH = HX:
geant4.10.00.p02 IR ACAE )
geant4.10.00.p02-build  (ZwiFEH )
geant4.10.00.p02-install (223 H 3%

» Geantd ] TR HISCHRF 2 i I, Z %3 H 3, Anf
xR
_[’ﬂ_["hﬂﬁ‘[’:l:’ /fjﬁ/f/{f‘ﬂﬁ‘[/:l:’ ﬁ&iﬂ%iﬁlﬁﬂ%’?ﬂ%’ Klﬁj
CH+RRAS 1) 9 15 55 55
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JLT<EBFR (FER)

————————————————————————————————————————————————————————————————————————————————————————————————————————————

o ‘2245 H 3 geant4.10.00.p02-install
34 bin, include, lib, share
e bin — binary — 3|30, AIHATI
e include — & #F AL 3CAF *.hh
o lib— &8I EM *s0 (ai—EHRZHEZ)
o share — H:&: BdE, HI75%

» YEAHES H 3% geant4.10.00.p02
1. source — S5 AL FIYRACHS H 3%, s 2 iU BH SRS
2. examples — {51
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C++RIREE, FRSIEFRERX 7]

o GeantdfBftT

— RIS, Bilan
G4Track|ngl\/lanager.hh

o BHHE X T —RAIThAe, BEEURE, Hlun
void SetUserAction(G4UserTrackingAction* apAction);
void SetUserAction(G4UserSteppingAction™* apAction);

o A APATHI —FHIIT (iRt

IbG4trcking.so

o P REMAZEH REAEF includesk X4,
S PR BRI FE H link FE S04

y LR SCHAFER T — AT RAE (toolkit)

1. GeantdiE A T AT GFESIEFIRBIX A
G4TrackingManager.cc
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1. F M http://geantd4.cern.ch
(http://geant4.web.cern.ch/)

2.  H P Frhttp://geantd.cern.ch/support/index.shtml

3. fF_EmAEERE T DI E

Application Developers Guide

BT Geantd N HIT KTEE (D
Toolkit Developers Guide

Geant4 T HH K{ar (H R

Physics Reference Manual
Y3 222 )it
4. Geant4ipiz

http://hypernews.slac.stanford.edu/HyperNews/gea
nt4/cindex

5. Geant4@SLAC
http://www-public.slac.stanford.edu/geant4/
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http://cern.ch/geant4/UserDocumentation/UsersGuides/ForToolkitDeveloper/html/index.html
http://cern.ch/geant4/UserDocumentation/UsersGuides/PhysicsReferenceManual/fo/PhysicsReferenceManual.pdf
http://hypernews.slac.stanford.edu/HyperNews/geant4/cindex
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» EventProc — FHH{FEF 8] Geomciosec
» Quit— IEH B! 5 t Quit
@
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Run, Event, Track, Step

Geant44k & T IniE 23 LI ML
» Runsk B T Inik 28 seie fmE &, FaaimdT -, R&E—
BRI 8] i 240

y XX NI E, BTT e R SEES, A AN, BY
%?%E%R,%ﬁ%ﬁtﬂﬁ??ﬁﬁﬁﬁhﬁ,
HEes KR — IR X5, FRONEvent

y X P AT 2 R, BRI R DL — R AR,
PR N Track

» StepATrack FHIZE, A LLIA Y& — R B P A B
YEH 2 Al — B R B

RunflEventJBE S AEBLACA S0, Blan— MY e, &
AT RAHIEE S EventfIHE S ANEM, TPy sei, #
TS, W AR E S, FEAISMARAER ] 225,
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;JIEII.sJ: C++i§5£y }Eﬁﬁ

» K BRI B CH+H 523 2 A5 (polymorphism) B H1 |
y BPE—: IR IEUT RIRAE SR E T R

y BHIE . FRHA
7o HYMERE, RARRERESH XA

EEIB/J 14

virtual fo

¥

class E: public
{
public:

virtual

};

main()
{
* ptr = new
ptr-=foo();
}

MVEIRARIIAT N, Kbs Bl

\M

o() { cout=<

2R H & B::foo() called.



http://www.dzsc.com/product/searchfile/5540.html

BREAKERE (B1)

int main()

{

G4RunManager* runManager = new G4RunManager;

/1. FERRIARIIB AT B E A% (5 fH])

runManager->SetUserlnitialization(new BlDetectorConstruction());

11 2. FIEALER M 22 B2 (55 )

G4VModularPhysicsList* physicsList = new QBBC;
runManager->SetUserlInitialization(physicslList);

1 3. FIAEAL PR T (3 )

runManager->SetUserlInitialization(new B1lActionInitialization());

4. WB P, BEPFEE, HEEREWIR)

8 FNEERARIRERBZ—E? &

T%%M/’R FIERRE—TK? XA TR G
7%
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//#EER...
/1'5. FIIEHGA P () RER—BH? RARARE
runManager->Initialize(); B R — 2

// FBUIEHEEFREE, HfikEverbosities.
G4UImanager* UI = G4UImanager::GetUIpointer();

UI->ApplyCommand(”/run/verbose 1");
UI->ApplyCommand("”/event/verbose 1");
UI->ApplyCommand("/tracking/verbose 1");

/1 6. FFERIBAT (3 )
G4int numberOfEvent = 3;

runManager->BeamOn(numberOfEvent);

117, G5 RAENL (5 fH)

I BETBARE: RPATR DB R RN SRR T 1817 8 Ha,
I BB T EEBZEIIMER, FrUARLZEERBF MR .

I R BRI E T E RS ML Eah&as B .

delete runManager;

return O;
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DetectorConstruction fJR8E 584

I 1. K30

#include “"G4VUserDetectorConstruction.hh”

/I 2. K2k & _ _

class ExNO1DetectorConstruction : public
G4VUserDetectorConstruction

{
public:
ExNO1l1lDetectorConstruction();
~ExNO1lDetectorConstruction();
11 3. MR FE 4R 2K 1) T BE 14 BR 2
G4VPhysicalVolume* Construct();
private: KFE —HEFRIR BG4V UserDetectorConstruction.hh,
7 FHRE—TRARIZHEIRFH Construct(JKIE X ?
FINRATTIEF] A—7EF T G4RunManager.cc,
¥ o FEIX BLRATTR TR AT DR E
#endif userDetector->Construct()?

A2 HGeantd R UWIAIIBITHI T ?
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DetectorConstruction 4T

#include "ExNO1DetectorConstruction.hh”

ExNO1DetectorConstruction::ExNO1DetectorConstruction() {...}

ExNO1lDetectorConstruction::~ExNO1DetectorConstruction() {...}

I NRBEERGA R DR R B, SEhtiT TR P IR E
G4VPhysicalVolume* ExNO1lDetectorConstruction::Construct()

{

G4double a; // atomic mass
G4double z; // atomic number
G4double density;

G4Material* Ar =

new G4Material("ArgonGas", z= 18., a= 39.95*g/mole, density=
1.782*mg/cm3);

return experimentalHall_phys;

b 4/19/2016 24



JUT, IR KRR

» Solid: JL{7], Box, Tube...
Solid##iid 1 JUR I R MES, L4axtAehs, THIRIER,
R AR 2R &

» LogicVolume: Z4E4A
EHARRY) L, AT B ICER, AT ONBUBERI A%

» PhysicalVolume: SZf&

A, eFe, ZHAk, WRCE RN AR AR 18 R A

G4VSolid | ___~| G4logicalVolume G4VPhysicalVolume
G4Box G4Materia G4VisAttributes || 5 4pyplacement
G4Tubs G4VSensitiveDetector G4PVParameterised
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y B—AWorld, 28438
TR 25

y HA BRI B ] PLRAE
World<z H

y IR ES P R] DLk s fibE
s, BNTIRNZES,
e — RV &R A

» AR B B AE AL BN
FHATRER M #8 H o0y, Bbn
Box 1Y ) L] 0

T
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MRIIFERASE X

» UKL TR BE, 7AiM CA i R B 45 1 =2 AN EBURR )

4 Xﬁ@%iZREU\?E‘J%*@’ Jﬁﬂﬂ_:aﬁﬂ}ﬁ%ﬁ, ':Ij%éﬁ, EE;
T WAL A A EAEH C & e

y X T LRI, WSEE A, N R E

double density = 1.390*g/cm3;//%E
double a = 39.95*%g/mole; //RTE

double z=18.; [/ R
G4Material* IAr = new G4Material(MliquidArgon”,z,a,dentsity);

G4Element* H = new G4Element(name="Hydrogen",symbol="H" , z= 1.,
a);

G4Element* O = new G4Element(name="0Oxygen" ,symbol="0", z= 8., a);
density = 1.000*g/cm3;

G4Material* H20 = new G4Material(name="Water", density,
ncomponents=2);

H20->AddElement(H, natoms=2);

H20->AddElement(O, natoms=1); //%EXK, HEEE. T2MEHE. BIKER
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& i8] LAY LT X BIF

£

=
A

o EXAITERISERIT, HiETsi 1

G4double expHall_x = 3.0*m;
G4double expHall_y = 1.0*m;
G4double expHall_z = 1.0*m;

//Solid, &7 JLATHLIRAT RS
G4Box* experimentalHall_box
= new G4Box(“expHall_box”,expHall_x,expHall_y,expHall_z);

//Logical, #&5E BAAMEREE, WA R AT

experimentalHall_log = new G4LogicalVolume(experimentalHall_box,
Ar,"expHall_log",0,0,0);

//Physical, f&E &N & UL e s /A S5
experimentalHall_phys = new G4PVPlacement(0,G4ThreeVector(),
experimentalHall_log,"expHall",0,false,0);
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| Scene tree | Help = History l

'I viewer-0 (OpenGLStoredQt) ]

Scene tree : viewer-0 (OpenGLStored
b & [] Touchables

ie
Fun terminated.

Run Summary

Number <f events processed : 10 []
User=0.04s Real=0.07s Sys=0s v
Touchables slider | out | Filt |
. clear outpu ilter :
Show all [ Hide all P
| select item(s) Session : [
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) Interactive@%'iﬁ VS. Batchi‘}%ﬁ (A2 H.A vs. fthAbTD

B LA A%
/vis/open OGL

/vis/drawVolume

/gun/particle mu+

(AR R T, gamma, proton, e+, neutron,
photon, pi)

/run/beamOn 10

/gun/energy 10 GeV ——

-

innermost layer » outermost layer

tracking electromagnetic hadronic muon
system calorimeter calorimeter  system

electrons

muons

——T

rotons

RIS i
LmnE
fE £iE %
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» PRSCHER LT BEHLF
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» BRJERHERRIER
o & FE—i
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ERZ%IE

» cmakel ImA
- DGEANT4 BUILD MULTITHREADED=0ON

» 4% F B

1. /run/numberOfThreads

2. BFE GAMTRunManager::SetNumberOfThreads()
3. BiE BB E
G4FORCENUMBEROFTHREADS=...
(AT LA maxfRER RS R I K AED
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y FH PR A TE W I Eventi &, tnFEEEREMES,
B JEo<le, WA P — E;ciﬁﬁlﬂﬁ?%?&i U

> ﬁm%lﬁ‘]ﬁiﬁm‘f , IR Z &R R 35558 ) 5 HAth K 2%
A
» ANEEARIE I IT I A E, U Rt A RENLTE,
NE G 75, HZLHE T R R M 2

» FERE P A A R A 2
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Geant4fl-FRIBITH X

> cd path_to_Geant4_installation/share/Geant4- \

10.2.1/geant4make HEREE# path_to_Geant4_installation
> source geantdmake.csh e

> cd path_to_exampleXYZ \ BRI H%, TEEF#
> mkdir exampleXYZ_build \ 5%+ H AT

> cd exampleXYZ_build

> cmake ../exampleXYZ

> make

> ./exampleXYZ
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g4.csh

pushd /home/wangzhe/External/geant4.10.02.p01-install/share/Geant4-10.2.1/geant4dmake
source geant4make.csh
popd
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fEdk: %313E17B1

» IR
» 1BAT

el PNV INNEISY
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fEl: 253)3E1TB2

il

 IBAT, 4 BRI A5
mu+, gamma
proton, neutron
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» R Ty

» 4 Bpostscriptd & B At
DB ot 2‘143%\7'7? Db 2 Mg ez B 1 R
ttENEIE R A HABE 2SR T
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http://baike.baidu.com/view/138039.htm
http://baike.baidu.com/view/125370.htm
http://baike.baidu.com/view/15102.htm
http://baike.baidu.com/view/1284.htm
http://baike.baidu.com/view/138039.htm
none

AR ZEATE T ) — Rk

» FEAE1000 A 10040 FH 4 ) = T 0 A, p=0, o=1
L HE R EeRGE, 28 al, exBRUE
2R, u, o, chi2/ndf
T ot = O 7 W
> A E RS, BEp=0.05, cHH, 1CFE3H
o, chi2/ndf
(] 3 P AN AR = 1) AT
3. [HEp=0.2, cHH, 1CHXEHMo, chi2/ndf
4. [l Ep=0.5, cHH, idxBFEE Mo, chi2/ndf
y KL _ERIUF LA o, chi2indfi AT, EE—it
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