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The roadmap of the week

W l:installation / running a G4 application
v vv LC// B

. W2: Primary generator, GPS, physics list

A, e o iiw s o b L m a  —— e ——

¢
 WV3:\Geometries/'!

W4: Sensitive detectors / user’s actio. -

wl: 3:00, Monday
w2: 3:00, Tuesday
w3: 4:30, Wednesday

w4: 3:00, Thursday




W l:installation / running a G4 application

Geant4 installation, the cmake tool

The user’s application

the bricks to build an application

compilation using cmake, requirements

playing with the simulation
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&4 nstallation, the emwmalke tool

* Linux systems

— Scientific Linux CERN SLC5, with gcc 4.1.2 or
4.3.X, 32/64bit

— Scientific Linux CERN 6 with gcc 4.6.X, 64bit

Geant4 has also been successfully compiled on other Linux distributions,
including Debian, Ubuntu and openSUSE (not officially supported)

 MacOSX systems

— Mac OS X 10.7 (Lion) and 10.8 (Mountain Lion) ‘
with gcc 4.2.1 (Apple), 64bit

Geant4 has also been successfully compiled on Mac OS X 10.6.8 (Snow
Leopard) with gcc 4.2.1 (Apple), (not officially supported)

* Windows systems Ny
— Windows 7 with Visual Studio 10 (VS2010). L /Y]




m G4 nstallakion, the emalee tool

Installation from sources™:

® no need to be super-user, root, admin m autonomy

® help to customize the installation to match needs
®it requires Conﬁgufatmn Complla’uon and mstal=lation

———— P = —————— v
N adapt the package make it
|
== to your PC compLet available |

# CMake do the ]Ob

http: / /www.cmake.org
|G4 recommended and officially supported]

You have to have i1t installed on you machine ! \

* pre-compiled package are also available on the G4 site et

6


http://www.cmake.org
http://www.cmake.org

&4 nstallaktion, the cmalee

X! Source Download Page - Mozilla Firefox

o000
Fichier Edition Affichage Historique Marque-pages Outils Aide
" Geant4 @ IN2P3 3¢ | I Source Download Page x| |

@ I geant4.web.cem.ch/geant4/support/download.shtmi v @ IQV geant4 a @ ﬂ

-~ S———=—""Yser Forum | Gallery
wt 4 X! Ouverture de geant4.9.6.p02.tar.gz T e

Vous avez choisi d'ouvrir : Search Geant4 |

Home > User Support > Download geant4.9.6.p02.tar.gz inks
qui est un fichier de type : archive gzip (24,3 Mo)

a partir de : http://geant4.cemn.ch ita source code.
Geant4 Software Download Releases of Geant4
Que doit faire Firefox avec ce fichier ?

ease 8.3).
ce code browser.

Geant4 9.6 . . R .
released 17 May 2013 (patch-02) O Ouvrir avec Gestionnaire d'archives (défaut) v |

® Enregistrer le fichier CygWin installation

The Geant4 source code is freely available. See the licence conditions.

[J Toujours effectuer cette action pour ce type de fichier.
Please read the Release Notes before downloading or using this release.

The patches below contain bug fixes to release 9.6, we suggest you to download and apply the |3

notes for patch-01 and for patch-02), or download the complete source with the patch applied; in | P
the libraries. &8 Annuler <Jok

Z

Source files (including patch-02)

X\ Saisissez le nom du fichier pour I'enregistrement...
Please choose the archive best suited to your system and archiving tool:

Nom : [geanta.s.6.p02 tar.gz

GNU or Linux tar format, compressed using gzip (24.3Mb, 25480383 bytes) ENTEniE el o I t g Oss |
Lmoad, After downloading, gunzip, then unpack using GNU tar. I B AT ) stezow it
i ZIP format (36.6Mb, 38372089 bytes)

' i - | |Raccourcis | Nom —
After downloading, unpack using e.qg. WinZip. |
“4 Rechercher
&) Récemment utili...

[ systeme de fich...

Data files

For specific, opt i esses some of the following files are required. The file format is compatible with Unix, GNU, and W
utilities.

to get the G4 package

3¢ Annuler |




tnstallation, the emalee tool

unzip, untar ... of course in /home/

S

. ,
W O % O
New Info : Customize Close Fyvarite
stezow@lyofor@l:~$ pwd 8006 0 . _ 1. Shell
/home/formateurs/stezow = % o
stezow@lyofor@l:~$ 1s e

geant4.9.6.p@2.tar.gz
stezow@lyofor@l:~$ gunzip geant4.9.6.pd2.tar.gz geant4.9.6.p@2/examples/ .doxygen/Doxymodules_g3tog4.h

stezow@lyofor@1:~$ 1s geant4.9.6.p02/examples/ .doxygen/Doxymodules_persistency.h
geant4.9.6.pd2.tar geant4.9.6.p02/examples/ .doxygen/Doxyfile_standalone
stezow@lyofor@l:~$ tar -xvf geant4.9.6.p@2.tar | geant4.9.6.p02/examples/.doxygen/README
geant4.9.6.p02/examples/ .doxygen/Doxymodules_biasing.h
geant4.9.6.p02/examples/.doxygen/History
geant4.9.6.p02/examples/ .doxygen/Doxymodules_basic.h
geant4.9.6.p02/examples/.doxygen/Doxymodules_field.h
geant4.9.6.p02/examples/.doxygen/Doxymodules_analysis.h
geant4.9.6.p02/examples/ .doxygen/Doxymodules_hadronic.h
geant4.9.6.p02/examples/ .doxygen/Doxymodules_eventgenerator.h
geant4.9.6.p02/examples/ .doxygen/Doxymodules_common.h
geant4.9.6.p02/examples/ .doxygen/Doxymodules_new.h
geant4.9.6.p02/examples/ .doxygen/Doxymodules_runAndEvent . h
geant4.9.6.p0@2/examples/ .doxygen/generate_standalone.sh
geant4.9.6.p02/examples/ .doxygen/Doxymodules_parameterisations.h
geant4.9.6.p02/examples/ .doxygen/Doxymain.h
geant4.9.6.p02/examples/ .doxygen/Doxymodules_geometry.h
il geant4.9.6.p02/examples/ .doxygen/Doxymodules_optical .h
'Sl geant4.9.6.p02/examples/ . doxygen/Doxymodules_parallel.h
th o th ﬁl | Bl geant4.9.6.pd2/examples/ . README . HowToRun
].S ].S e e geant4.9.6.p02/examples/History
‘ geant4.9.6.p02/examples/README . HowToRun
geant4.9.6.p02/examples/GNUmakefile
CMake S geant4.9.6.p02/examples/(MakeLists. txt
S geant4.9.6.p02/examples/README

source files

geant4.9.6.p02/LICENSE

needs ! ‘; geant4.9.6.p@Z/(:)j;keLists.txt




&4 nstallation, the emwmalke tool

And now, full G4 installation in three steps

1. Configuration

Out of source building
® keep sources clean

® allows several installations

stezow@lyofor@l:~$ pwd

/home/formateurs/stezow

stezow@lyofor@l:~$ 1s

geant4,9.6.p02 geant4.9.6.p@2.tar utilities

stezow@lyofor@1:~$ mkdir

stezow@lyofor@l1:~$ cd geant4.9.6.p@2-build

stezow@lyofordl:~/geant4.9.6.p02-build$ cmake -DCMAKE_INSTALL_PREFIX=/home/formateurs/stezow/geant4.9.6.p@2-install ../geant4.9.6.p02 |




G4 nstallakion, the emalee tool

And now, full G4 installation in three steps

| Shel
*WARNING*
Geant4 has been pre-configured to look for datasets
in the directory:

1 - Conﬁguration /home/formateurs/stezow/geant4.9.6.p@2-install/share/Geant4-9.6.2/data

but the following datasets are NOT present on disk at
that location:

GANDL (4.2)

G4EMLOW (6.32)
PhotonEvaporation (2.3)
RadioactiveDecay (3.6)

Out of source building GHEITROUS 1.2

RealSurface (1.0)

® keep sources clean SHSKIOOATA .9

If you want to have these datasets installed automatically
simply re-run cmake and set the GEANT4_INSTALL_DATA

o aIIOWS Several inStallationS variable to ON. This will configure the build to download

and install these datasets for you. For example, on the
command line, do:

(e 7 "CH-DGEANT4 _INSTALL _DATA=0ONEE=+} < =1a5 I B35

: o= — The variable can also be toggled in ccmake or cmake-gui.
_r- o ' "5/{’ 49 If you're running on a Windows system, this is the best
New  Info . Customize Close . _ solution as (Make will unpack the datasets for you

Shell shell|
stezow@lyofor@l:~$ pwd
/home/formateurs/stezow
stezow@lyofor@l:~$ 1s N
geant4.9.6.p02 geant4.9.6.p@2.tar utilities ¥
stezow@lyofor@1:~$ mkdir -
stezow@lyofor@l1:~$ cd geant4.9.6.p@2-build
stezow@lyofor@l:~/geant4.9.6.p02-build$ cmake -DCMAKE_INSTALL_PREFIX=/home/formateurs/stezow/geant4.9.6.p@2-install ../geant4.9.6.p02 |




G4 nstallakion, the emalee tool

And now, full G4 installation in three steps

| Shel
*WARNING*
Geant4 has been pre-configured to look for datasets
in the directory:

1 - Conﬁguration /home/formateurs/stezow/geant4.9.6.p@2-install/share/Geant4-9.6.2/data

but the following datasets are NOT present on disk at
that location:

GANDL (4.2)

?thJtMtng'vc(:gc;iczﬁ):ion 2.3) G4 is made of

RadioactiveDecay (3.6)

Out of source building s @3 modules !

RealSurface (1.0)

® keep sources clean SHSKIOOATA .9

If you want to have these datasets installed automatically
simply re-run cmake and set the GEANT4_INSTALL_DATA

o aIIOWS Several inStallationS variable to ON. This will configure the build to download

and install these datasets for you. For example, on the
command line, do:

(e 7 "CH-DGEANT4 _INSTALL _DATA=0ONEE=+} < =1a5 I B35

: o= — The variable can also be toggled in ccmake or cmake-gui.
_r- o ' "5/{’ 49 If you're running on a Windows system, this is the best
New  Info . Customize Close . _ solution as (Make will unpack the datasets for you

Shell shell|
stezow@lyofor@l:~$ pwd
/home/formateurs/stezow
stezow@lyofor@l:~$ 1s N
geant4.9.6.p02 geant4.9.6.p@2.tar utilities ¥
stezow@lyofor@1:~$ mkdir -
stezow@lyofor@l1:~$ cd geant4.9.6.p@2-build
stezow@lyofor@l:~/geant4.9.6.p02-build$ cmake -DCMAKE_INSTALL_PREFIX=/home/formateurs/stezow/geant4.9.6.p@2-install ../geant4.9.6.p02 |




G4 nstallakion, the emalee tool

And now, full G4 installation in three steps

| Shel
*WARNING*
Geant4 has been pre-configured to look for datasets
in the directory:

1 - Conﬁguration /home/formateurs/stezow/geant4.9.6.p@2-install/share/Geant4-9.6.2/data

but the following datasets are NOT present on disk at
that location:

GANDL (4.2)

?thJtMtng'vc(:gc;iczﬁ):ion 2.3) G4 is made of

RadioactiveDecay (3.6)

Out of source building s @3 modules !

RealSurface (1.0)

® keep sources clean SHSKIOOATA G4

If you want to have these datasets installed automatically
simply re-run cmake and set the GEANT4_INSTALL_DATA

o aIIOWS Several inStallationS variable to ON. This will configure the build to download

and install these datasets for you. For example, on the
command line, do:

cmake . Dataneeded @ running time )

: o= — The variable can also be toggled in ccmake or cmake-gui.
_r- o ' "5/{’ 49 If you're running on a Windows system, this is the best
New  Info . Customize Close . _ solution as (Make will unpack the datasets for you

Shell shell|
stezow@lyofor@l:~$ pwd
/home/formateurs/stezow
stezow@lyofor@l:~$ 1s N
geant4.9.6.p02 geant4.9.6.p@2.tar utilities ¥
stezow@lyofor@1:~$ mkdir -
stezow@lyofor@l1:~$ cd geant4.9.6.p@2-build
stezow@lyofor@l:~/geant4.9.6.p02-build$ cmake -DCMAKE_INSTALL_PREFIX=/home/formateurs/stezow/geant4.9.6.p@2-install ../geant4.9.6.p02 |




G4 nstallakion, the emalee tool

Additional modules:
options [external packages]

Core components:
all needed and built

stezow@lyofor@l:~/geant4.9.6.p@2-build$

stezow@lyofor@l:~/geant4.9.6.p02-build$ cmake -DCMAKE_INSTALL_PREFIX=/home/formateurs/stezow/geant4.9.6.p@2-install -DGEANT4_INSTALL_DATA=ON ../geant4.9.6.p02
Configuring download of missing dataset G4ANDL (4.2)
Configuring download of missing dataset G4EMLOW (6.32)
Configuring download of missing dataset PhotonEvaporation (2.3)
Configuring download of missing dataset RadioactiveDecay (3.6)
Configuring download of missing dataset G4NEUTRONXS (1.2)
Configuring download of missing dataset G4PII (1.3)
Configuring download of missing dataset RealSurface (1.0)
Configuring download of missing dataset G4SAIDDATA (1.1)
- The following Geant4 features are enabled:

GEANT4 BUILD_CXXSTD: Compiling against C++ Standard 'c++98'

GEANT4_USE_SYSTEM_EXPAT: Use system EXPAT library

2. Compilation 3. Installation
NOT mandatory, the building directory could be enough

stezow@lyofor@l:~/geant4.9.6.p02-build$ make -j2

Scanning dependencies of target G4EMLOW

Scanning dependencies of target G4NDL

[ ox] Eﬁr"em‘u.ing directories for 'G4EMLOW'

[ %] Creating directories for "G4NDL'

[ o%] Performing download step (download, verify and extract) for 'G4EMLOW'

[ ©%] -- downloading..
sr'c-'http://geant4.cer'n.ch/suppor't/sour'ce/G4EMLON.6.32.tar‘.gz'

5 [100%] Built target G4physicslists
dst=" format t nt4.9.6.p0@2-build/Ext 1 EMLOW-6. .6.32. .gz' " :
St="/hone/Zormateurs/'stezon/geantd. .6 pOZ-butld/External s/ CAENLON-G. 32/src/ GAEMLON. 6.32. tor 2" [llo+ o on@1 yoford1:~/geant4.9.6.p02-build$ make install

Note: Modules are also shared libraries




cmake -DGEANT4_INSTALL_DATA=ON -DGEANT4_USE_OPENGL_X11=0ON -DGEANT4_USE_RAYTRACER_X11=0ON ../geant4.9.6.p02
-- The C compiler identification is GNU
-- The CXX compiler identification is GNU

-- Found X11: /usr/lib/i386-linux-gnu/libX11.so

-- Found OpenGL.: /usr/lib/i386-linux-gnu/libGL.so

-- Configuring download of missing dataset G4NDL (4.2)

-- Configuring download of missing dataset G4EMLOW (6.32)

-- The following Geant4 features are enabled:

GEANT4_BUILD_CXXSTD: Compiling against C++ Standard 'c++98'
GEANT4_USE_SYSTEM_EXPAT: Use system EXPAT library
GEANT4_USE_RAYTRACER_X11: Build RayTracer driver with X11 support
GEANT4_USE_OPENGL_X11: Build Geant4 OpenGL driver with X11 support

-- Configuring done
-- Generating done
-- Build files have been written to: /group/formateurs/stezowski/geant4.9.6.p02-build

cmake -DGEANT4_INSTALL_DATA=ON -DGEANT4_USE_OPENGL_X11=ON -DGEANT4_USE_RAYTRACER_X11=ON
-DGEANT4_USE_GDML=0ON -DGEANT4_USE_QT=ON ../geant4.9.6.p02

-- The following Geant4 features are enabled:

GEANT4_BUILD_CXXSTD: Compiling against C++ Standard 'c++98'
GEANT4_USE_SYSTEM_EXPAT: Use system EXPAT library
GEANT4_USE_GDML: Build Geant4 with GDML support

GEANT4_USE_QT: Build Geant4 with Qt support
GEANT4_USE_RAYTRACER_X11: Build RayTracer driver with X11 support
GEANT4_USE_OPENGL_X11: Build Geant4 OpenGL driver with X11 support

-- Configuring done
-- Generating done
-- Build files have been written to: /group/formateurs/stezowski/geant4.9.6.p02-build-full




G4 nstallakion, the emalee tool

TODO List

Install Geant4 the same way in your home directory !

® first, the ‘core’ version
¢ then the more complete one*

*see here for a full description of the available options
http:/ / geant4.web.cern.ch / geant4 / UserDocumentation / UsersGuides / InstallationGuide / html/ch02s03.html



http://geant4.web.cern.ch/geant4/UserDocumentation/UsersGuides/InstallationGuide/html/ch02s03.html
http://geant4.web.cern.ch/geant4/UserDocumentation/UsersGuides/InstallationGuide/html/ch02s03.html
http://geant4.web.cern.ch/geant4/UserDocumentation/UsersGuides/InstallationGuide/html/ch02s03.html
http://geant4.web.cern.ch/geant4/UserDocumentation/UsersGuides/InstallationGuide/html/ch02s03.html
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lude file

O
=

source file

The user’s QPPLE«&&ROM

C++ (Object Oriented) into the game - ex: clasoes that transform objects

#ifndef _VBase_hh
#define _VBase_hh VBase.hh

class VBase

protected:

float _X;
float Vs data members

AnObject _0;
public: %constructor,

VBase(float x, float y, AnObject o); to init
virtual ~VBase();

//' Reset VBase
virtual void Reset();}methods to change data values

//"' pure virtual method, HAS to be implemented
virtual void Transform(float xnew, float ynew) = 0;

+;
#endif

#include "VBase.hh" VBase,CC

VBase::VBase(float x, float y, AnObject o)
{

Xy

Y

0;

:Reset()

_inherits

public:

#ifndef _MyBase_hh . -
#define _MyBase_hh MyBase;hh
#include "VBase.hh" e -

class MyBase : public VBase

{

protected:
AnotherObject _00;

MyBase(float x, float y, AnObject o, AnotherObject o0o0);
virtual ~ MyBase();

// Reset MyBase
virtual void Reset();

// Really do the job of transforming _0 into _00

// moving it at a different position
virtual void Transform(float xnew, float ynew);

#include MyBase.hh"

MyBase: :MyBase(float x, float y, AnObject o, AnotherObject oo)
VBase(x,y,0)

{

_00 = o00; . -
}

MyBase.cc

void MyBase::Reset() e
{ . s i

VBase: :Reset(); _00 = 0;
void MyBase::Transform(float xnew, float ynew)

AnObject o_tmp = _0;

0 _00;
_00 o_tmp;

_X = xnew; _Y = ynew,;

// ... something like _0.Show() and _00.Hide()




lude file

INC

source file

The user’s QPPLWQROM

C++ (Object Oriented) into the game - ex: clasoes that transform objects

#ifndef _VBase_hh
#define _VBase_hh

VBase.hh

class VBase

protected:
float _X;
float _Y;
AnObject _0;

public: constructor,
VBase(float x, float y, AnObject o); to init
virtual ~VBase();

} data members

//' Reset VBase
virtual void Reset();}methods to change data values

//! pure virtual method, HAS to be implemented
virtual void Transform(float xnew, float ynew) = 0;

+;
#endif

#include "VBase.hh" VBase CcC
VBase::VBase(float x, float y, AnObject o)

{

Xy

Y

0;

void VBase::Reset()

_Y = 0;
0;

e Knowing VBase interface enough to play with

all kind of objects inheriting from VBase

e At running time the ‘right’ methods are called

public:

#ifndef _MyBase_hh
#define _MyBase_hh

#include "VBase.hh"

class MyBase :

{

protected:
AnotherObject _00;

public VBase

MyBase(float x, float y, AnObject o, AnotherObject o0o0);
virtual ~ MyBase();

// Reset MyBase
virtual void Reset();

// Really do the job of transforming _0 into _00

// moving it at a different position
virtual void Transform(float xnew, float ynew);

#include MyBase.hh"

MyBase: :MyBase(float x, float y, AnObject o, AnotherObject oo) :
VBase(x,y,0)

_00 = o00;

'

void MyBase::Reset()
{

VBase::Reset(); _00 = 0;
void MyBase::Transform(float xnew, float ynew)
AnObject o_tmp = _0;

0 _00;
_00 o_tmp;

_X = xnew; _Y = ynew,;

// ... something like _0.Show() and _00.Hide()
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Building an application requires to put together 3 mandatory bricks”

the detector construction - the description of the physics - the primary generator




The user’s QPPLE«&&ROM

Building an application requires to put together 3 mandatory bricks”

the detector construction - the description of the physics - the primary generator

class ARedSphereConstruction : public G4VUserDetectorConstruction

{
// the virtual method to be implemented by the user

virtual G4VPhysicalVolumex Construct();

};




The user’s apptacaﬁmm

Building an application requires to put together 3 mandatory bricks”

the detector construction - the description of the physics - the primary generator

class ARedSphereConstruction : public G4VUserDetectorConstruction
{
// the virtual method to be implemented by the user

virtual G4VPhysicalVolumex Construct();

};

class AnElectroMagneticPhysicsList: public G4VUserPhysicsList
{
// the virtual method to be implemented by the user
void ConstructParticle();
// the virtual method to be implemented by the user
void ConstructProcess();
// the virtual method to be implemented by the user
void SetCuts();

+;




The user’s apptacaﬁmm

Building an application requires to put together 3 mandatory bricks

the detector construction - the description of the physics - the primary generator

*

class ARedSphereConstruction : public G4VUserDetectorConstruction

{

// the virtual method to be implemented by the user class AGammaGun : public G4VUserPrimaryGeneratorAction

virtual G4VPhysicalVolumex Construct(); {
b // the virtual method to be implemented by the user

virtual void GeneratePrimaries(G4Eventx anEvent);
+;

class AnElectroMagneticPhysicsList: public G4VUserPhysicsList
{
// the virtual method to be implemented by the user
void ConstructParticle();
// the virtual method to be implemented by the user
void ConstructProcess();
// the virtual method to be implemented by the user
void SetCuts();

+;




The user’s QPPLMQROM

Building an application requires to put together 3 mandatory bricks”

the detector construction - the description of the physics - the primary generator

class ARedSphereConstruction : public G4VUserDetectorConstruction
{
// the virtual method to be implemented by the user class AGammaGun : public G4VUserPrimaryGeneratorAction

virtual G4VPhysicalVolumex Construct(); {
// the virtual method to be implemented by the user

};
virtual void GeneratePrimaries(G4Eventx anEvent);

+;

e

'// The User's main program to control / run simulations
int main(int argc, charxkx argv)

{

// Construct the run manager, necessary for G4 kernel to control everything
G4RunManager xtheRunManager = new G4RunManager();

// Then add mandatory initialization G4 classes provided by the USER
// detector construction
// physics 1list
// initialisation of the generator

class AnElectroMagneticPhysicsList: public G4VUserPhysicslList theRunManager—->SetUserInitialization( new ARedSphereConstuction() );
theRunManager—>SetUserInitialization( new AnElectroMagneticPhysicsList() );

{
// the virtual method to be j_mp'[_emented by the user theRunManager—>SetUserAction( new AGammaGun() );

void ConstructParticle();
// the virtual method to be implemented by the user return @:

void ConstructProcess();
// the virtual method to be implemented by the user
void SetCuts();

+;




The user’s QPPLWQROM

Building an application requires to put together 3 mandatory bricks”

the detector construction - the description of the physics - the primary generator

class ARedSphereConstruction : public G4VUserDetectorConstruction
{
// the virtual method to be implemented by the user class AGammaGun : public G4VUserPrimaryGeneratorAction

virtual G4VPhysicalVolumex Construct(); {
// the virtual method to be implemented by the user

};
virtual void GeneratePrimaries(G4Eventx anEvent);

+;

+
many other hooks
but

not mandatory

!// The User's main program to control / run simulations
int main(int argc, charxkx argv)

{

// Construct the run manager, necessary for G4 kernel to control everything
G4RunManager xtheRunManager = new G4RunManager();

// Then add mandatory initialization G4 classes provided by the USER

// detector construction
// physics list
// initialisation of the generator

class AnElectroMagneticPhysicsList: public G4VUserPhysicslList theRunManager->SetUserInitialization( new ARedSphereConstuction() );
theRunManager—>SetUserInitialization( new AnElectroMagneticPhysicsList() );

{
// the virtual method to be j_mp'[_emented by the user theRunManager—>SetUserAction( new AGammaGun() );

void ConstructParticle();
// the virtual method to be implemented by the user return 0:

void ConstructProcess();
// the virtual method to be implemented by the user

void SetCuts();
+;
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The user’s appimaﬁwm

| | = : T
Voroject (i LI0) your CMakelists.txt your application’s name

#
# Find Geant4 package, activating all available UI and Vis drivers by default
# You can set WITH_GEANT4_UIVIS to OFF via the command line or ccmake/cmake-gui

# to build a batch mode only executable tO be sure What 1S 1nSta11ed

option(WITH_GEANT4_UIVIS "Build example with Geant4 UI and Vis drivers" ON) h

if (WITH_GEANT4_UIVIS) 1 1
find_package(Geant4 REQUIRED ui_all vis_all) 1S enoug tO bulld

else()

find k (G Q ) . .
endif()ln _package(Geant4 REQUIRED your appllcatlon

#
# Setup Geant4 include directories and compile definitions
include(${Geant4_USE_FILE})

include_directories(${PROJECT_SOURCE_DIR}/csrc) Where iS the G4: Vel‘Sion used

#
# Locate sources and headers for this project.

set (PROJECT_SRC this is the place where
) .
you tell cmake what files are
set (PROJECT_HEADER . b
) part of your application

i3
# Add the executable, and link it to the Geant4 libraries
add_executable(LIO_W1 LIO W1l.cc ${PROJECT_SRC} ${PROJECT_HEADER})

¢ it fully defines the main/exe

target_link_libraries(LIO_W1 ${Geant4_LIBRARIES} ${EXTRA_LIB})

#
# Install the executable to 'bin' directory under CMAKE_INSTALL_PREFIX

# | place to install your
install(TARGETS LIO_W1 DESTINATION bin)
application (if required)




| # Setup the project
aproject(wl_LIO)

#
# Find Geant4 package, activating all available UI and Vis drivers by default
# You can set WITH_GEANT4_UIVIS to OFF via the command line or ccmake/cmake-gui
# to build a batch mode only executable
option(WITH_GEANT4_UIVIS "Build example with Geant4 UI and Vis drivers" ON)
if (WITH_GEANT4_UIVIS)
find_package(Geant4 REQUIRED ui_all vis_all)
else()
find_package(Geant4 REQUIRED)
endif()

#
# Setup Geant4 include directories and compile definitions
include(${Geant4_USE_FILE})
include_directories(${PROJECT_SOURCE_DIR}/csrc)

#
# Locate sources and headers for this project.

set (PROJECT_SRC

| + add the source files

set (PROJECT_HEADER

| + add the header files

# Add the executable, and link it to the Geant4 libraries
add_executable(LIO_W1l LIO _Wl.cc ${PROJECT_SRC} ${PROJECT_HEADER})
#

target_link_libraries(LIO_W1l ${Geant4_LIBRARIES} ${EXTRA_LIB})

#

# Install the executable to 'bin' directory under CMAKE_INSTALL_PREFIX
#
install(TARGETS LIO_W1l DESTINATION bin)

The user’s appliaa&om

your application’s name

to be sure what is installed
is enough to build
your application

where is the G4 version used

this is the place where
you tell cmake what files are
part of your application

it fully defines the main/exe

place to install your
application (if required)




The user’s appliaa&om

To build your application

mkdir build9.6-p02
cd build9.6-p02
cmake -DGeant4_DIR=/path/to/the/G4buildingDirYouWant ../
make -j2
cd ..
1o run it

./build9.6-p02 / the_exe_you_have_defined_its_name




The user’s applwaﬁov\

TODO List

Copy the first example in your directory
cp -r [group/formateurs/xxxx/LIO_W1 LIO_WI1_MyWork

Have a look in the directory, identify the various files
Build the application [in a sub-directory called build9.6-p02]:
e using the ‘core’” G4 installed

¢ you may need to modify some files !
¢ run a GeantinoGun in a Red Sphere [./build9.6-p02/LIO_W1]

¢ run a GammaGun in a Red Sphere
30 minutes

® run a ProtonGun in a Blue Cube
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The user’s atzaptmaﬁom

TODO List

Play with the simulation using the command line:

e run the application and type help

e have a look at the commands, try for instance:
[units/list
[process/list and [process/dump -
[run/setCut 0.1 mm and [run/setCutFor AGivenParticle e- 10 um
/material/¢4/printElement and /material/¢4/printMaterial
[particle/list and /qun/List

e check geometry with /vis/drawTree

® all commands could be in a file - see visGL.mac
e run it with /control/execute visGL.mac

e to start a run with 100 particles /run/beamOn 100

22



The user’s &F’PLE&O&EOM

Advanced features to check geometry, see and interact

TODO List

HepRep:
Requires to dump the geometry and traces in a .heprep|.gz] file
No need of specific G4 modules

Requires a java program HepRApp.jar to read back the file:
[group/tmp_softs/jrel.6.0_33/bin/java -Xms512M -Xmx1024M -jar HepRApp.jar
There is a version of HepRApp.jar in [group/formateurs/xxxx/utilities

Run the visHepRep.mac macro in the application

Browse the file using HepRApp




The user’s &F’PLE&O&EOM

Advanced features to check geometry, see and interact

TODO List

Ot:
e [t allows to see geometries, traces and run simulations
e [t requires to build G4 with Qt. In you application, create a new directory
(mkdir build9.6-p02-full) build and run !
e try also with G4 standard examples:

ExampleN@5
Simplified BaBar calorimeter with EM shower parametrisation

run and execute in Qt vis.mac

ExampleB3
Schematic Positron Emitted Tomography system + Radioactive source
run + /run/beamOn 10

extended/optical/Lxe
examples of generic optical processes simulation setups
/run/initialize then /run/beamOn 10




viewer-0 (OpenGLStoredQt)

Scene tree : viewer-0 (OpenGLStoredQt)

=@ [_] Touchables
& & [] world [0)
™ Target (0]
=M Tracker [0]
Chamber [0]
Chamber [1]
Chamber [2]
Chamber [3]
Chamber (4]

REEEE

Play with

geometry

—Touchables slider

Show all _|\

_ Hide all

—Output

N exampleNO2

&PPR{:&&QM

Search : | select item(s) I

10 trajectories stored in this event.
>>> Event 7

6 trajectories stored in this event.
>>> Event 8

7 trajectories stored in this event.
>>> Event 9

4 trajectories stored in this event.
Run terminated.

Run Summary

Number of events processed : 10
User=0.09s Real=0.42s Sys=0.04s

10 events have been kept for refreshing and/or reviewing.

clear Iﬁlter: |

Session :

type commands




Conclusions of Wi

We have seen

® How to install G4 using CMake
® How to customize / build / run the user’s application

® The commands called C++ methods using Messengers
= see W2 to know how to do it




