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Summary of the Course 

n  Part1 (Apr 28) 
n  General (and brief) introduction to Monte Carlo methods 
n  Montecarlo methods in Medical Physics 

n  Part2 (Today – May 5)  
n  Introduction to the Geant4 toolkit  
n  Fundamentals of a Geant4 application 

n  Physics, Geometry, Particle Flux, Scoring  
 

n  Part3 (May 5 – 12) 
n  Realisation of an example relevant to Medical Physics 
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Evaluation for the “Laboratory” 
 
 

n  Discussion of Geant4 example  
n  G4 example relevant to Medical Physics  

n  Discussion of requirements and methods  
n  Medical Physics “environment”  
n  Geant4 modeling  
n  “Basic” analysis of results  

n  Realization of “new” example – Laboratory 
n  Might just be an improvement of an existing G4 example 
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Part 1 

Montecarlo in Medical Physics 
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Montecarlo for Medical Physics 

5 Geant4 Tutorial Introduction  F.Longo 



Montecarlo for Medical Physics 
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Montecarlo for Medical Physics 
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Part 2 

Introduction to Geant4 
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http://cern.ch/geant4/  
 

A Simulation Tool for Multi-disciplinary Applications 

An simple introduction to Geant4 with emphasis on medical physics. 

 
The seminar will touch some aspects of Geant4 from basic description to  
advanced topics.  

The seminar should be of interest to complete novices with no familiarity 
with Geant4.  

Participants are expected to have a basic knowledge of C++. 

Based on Training Lectures by the G4 collaboration 

 



The Geant4 toolkit 
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Outline of Part2  
n  General Introduction to G4  

n  What is G4 ?  
n  Review of user documentation 
n  Geant4 as a toolkit 

n  Basics of OO programming 
n  Geant4 Kernel and basics of the toolkit 

n  Run, Event, Step  
n  Particle and Physics processes 
n  User classes 
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Geant4 toolkit 

n  Highlights of user 
applications 

n  General introduction 
and brief history 

n  User Documentation  

n  The main program   



Geant4 
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Geant4 
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Geant4 
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Highlights of 
Users Applications 

To provide you some ideas how Geant4 would be utilized… 



Experiments …  
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•  Chandra X-ray observatory, with 
similar orbit, experienced 
unexpected degradation of CCDs  

•  Possible effects on XMM?	

Baffles 

X-ray detectors 
(CCDs) 

Mirrors 

Telescope tube 

n  X-ray Multi-Mirror mission (XMM) 
•  Launch December 1999 
•  Perigee 7000 km 
•  apogee 114000 km 
•  Flight through the 

radiation belts 	
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EUSO 

Bepi Colombo SWIFT 

LISA 

Smart-2 

ACE 

INTEGRAL 

Astro-E2 

JWST GAIA 

Herschel 

Cassini 

GLAST 

XMM-Newton 
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March 2007 
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Harald Paganetti 
	

GEANT4 based proton dose calculation 
in a clinical environment: technical 
aspects, strategies and challenges 
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Advanced Topics 
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http://www.opengatecollaboration.org/ 



G4 documentation basics 
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G4 home page 

n  https://geant4.web.cern.ch/ 
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G4 Application Developer 
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G4 Application Developer 
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G4 Physics manual 
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G4 Physics manual 
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Geant4 Cross Reference 
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User Forum 
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Laboratory  - 1 

n  Check the G4 documentation  
n  Find the Manual for Application Developers 
n  Find the documentation on how to build an example  
n  Find the link for the Basic examples  
n  Find the source code for Example Basic B3 
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Basics of OO programming 
in C++  
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Class and Object 
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Inheritance 
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Header File 
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Implementation 
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OOP programming 
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Laboratory  - 2 

n  Find at least three classes in the source code of example 
B3  

n  Find a few methods of the classes  
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General Introduction to 
Geant4 
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Globalisation 

 Sharing requirements and functionality  
across diverse fields 



LHC 

ATLAS 

LHCb 

Complex physics 
Complex detectors 
20 years  
software life-span 



Physics  
from the eV to the PeV scale 

Detectors,  
spacecrafts and environment 

…to space 

Courtesy of ESA

For such experiments software is often mission critical 
Require reliability, rigorous software engineering standards 

Courtesy UKDM, Boulby Mine

Variety of requirements from diverse applications 

From deep underground… 

Cosmic ray experiments Courtesy of Auger

X and γ astronomy, 
gravitational waves, 
radiation damage to 

components etc. 

Dark matter and ν experiments 



Medical 
Physics 

n  Accurate modelling of radiation sources, devices and 
human body 

n  Precision of physics  
n  Reliability 

from hospitals... 

...to Mars 

Easy configuration and friendly interface  
Speed 

CT image 

brachytherapy 
radioactive source 



…in a fast changing computing 
environment  

…and don’t forget changes of requirements! 

Start SPS 
1976 

W and Z observed 
1983 

Start LEP 
1989 

End LEP 
2000 

hardware, software, OS 

WWW 
Grid 
1998 

Evolution towards greater diversity we must anticipate changes 



Toolkit 
A set of compatible components 
n  each component is specialised for a specific functionality 
n  each component can be refined independently to a great detail 
n  components can be integrated at any degree of complexity 
n  it is easy to provide (and use) alternative components 
n  the user application can be customised as needed 

Openness to extension and evolution  
new implementations can be added w/o changing the existing code 

Robustness and ease of maintenance 
protocols and well defined dependencies minimize coupling 

OO technology 

Strategic vision 
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What is Geant4? 

n  Geant4 is the successor of GEANT3, the world-standard toolkit for HEP 

detector simulation. 

n  Geant4 is one of the first successful attempt to re-design a major package 

of HEP software for the next generation of experiments using an Object-

Oriented environment.  

n  A variety of requirements have also taken into account from heavy ion 

physics, CP violation physics, cosmic ray physics, astrophysics, space 

science and medical applications.  

n  In order to meet such requirements, a large degree of functionality and 

flexibility are provided. 

n  G4 is not only for HEP but goes well beyond that. 
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Geant4 Collaboration (~2010) 

Collaborators also from non-
member institutions, including 

Budker Inst. of Physics 
IHEP Protvino 

MEPHI Moscow  
Pittsburg University 
Cordoba (Argentina) 

Lebedev 

TRIUMF 

J.W.Goethe 
Universität 



Geant4 Collaboration (now) 

https://geant4.web.cern.ch/collaboration/ 
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Geant4 – Its history 

n  Dec ’94 - Project start 

n  Apr ’97 - First alpha release  

n  Jul ’98 - First beta release  

n  Dec ’98 - First Geant4 public release 

n  … 

n  June 2007 - Geant4 version 9.0 release 

n  December 2007 – Geant4 version 9.1 release 

n  June 2008 – Geant4 9.2 beta: open previewing of developments in 9.2 

n  December 2008 – Geant4 version 9.2 release  

n  May 2023 – G4 v11.1p1 

n  We currently provide one public release every year (and several patches) + one beta public 

release (soon G4 v10.8.beta). 

Current version 



Geant4 source version 
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      https://geant4.web.cern.ch/download/11.1.1.html 



Geant4 official publications 
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Geant4 official publications 
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Geant4 official publications 
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Simulation basics 
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The role of simulation 

n  design of the experimental set-up 
n  evaluation and definition of the 

potential physics output of the 
project 

n  evaluation of potential risks to the 
project 

n  assessment of the performance of 
the experiment 

n  development, test and optimisation 
of reconstruction and physics 
analysis software 

n  contribution to the calculation and 
validation of physics results  

   The scope of Geant4 
encompasses the simulation of 
the passage of particles 
through matter

n  there are other kinds of 
simulation components, such 
as physics event generators, 
detector/electronics response 
generators, etc. 

n  often the simulation of a 
complex experiment consists 
of several of these 
components interfaced to 
one another  

Simulation plays a fundamental role in 
various domains and phases of an 
experimental physics project 
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Geant4 simulation toolkit 

n  Modeling the experimental set-up  
n  Tracking particles through matter 
n  Interaction of particles with matter 
n  Modeling the detector response 
n  Run and event control 
n  Accessory utilities (random number generators, PDG particle 

information, physical constants, system of units etc.) 

n  User interface 
n  Interface to event generators  

n  Visualisation (of the set-up, tracks, hits etc.) 
n  Persistency 

n  Analysis 
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Flexibility of Geant4 
n  In order to meet wide variety of requirements from various application fields, a 

large degree of functionality and flexibility are provided.  

n  Geant4 has many types of geometrical descriptions to describe most 

complicated and realistic geometries  

n  CSG and Boolean solids 

n  Placement, replica, divided, parameterized, reflected and grouped 

n  XML interface 

n  Everything is open to the user  

n  Choice of physics processes/models 

n  Choice of GUI/Visualization/persistency/histogramming technologies 
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Physics in Geant4 
n  It is rather unrealistic to develop a uniform physics model to cover wide variety of 

particles and/or wide energy range. 

n  Much wider coverage of physics comes from mixture of theory-driven, 
parameterized, and empirical formulae. Thanks to polymorphism mechanism, 
both cross-sections and models (final state generation) can be combined in 
arbitrary manners into one particular process. 

n  Geant4 offers 
n  EM processes 
n  Hadronic processes 

n  Photon/lepton-hadron processes 

n  Optical photon processes 

n  Decay processes 

n  Shower parameterization 

n  Event biasing techniques  

n  And you can plug-in more   
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Physics in Geant4 
n  Each cross-section table or physics model (final state generation) has its own 

applicable energy range. Combining more than one tables / models, one physics 

process can have enough coverage of energy range for wide variety of 

simulation applications. 

n  Geant4 provides sets of alternative physics models so that the user can freely 

choose appropriate models according to the type of his/her application. 

n  In other words, it is the user’s responsibility to choose reasonable set of physics 

processes/models that fits to his/her needs. 

n  For example, some models are more accurate than others at a sacrifice of speed.  



Physics 
From the Minutes of LCB (LHCC Computing Board) meeting on 21 October, 1997:  

“It was noted that experiments have requirements 
for independent, alternative physics models.  
In Geant4 these models, differently from the 
concept of packages, allow the user to understand 
how the results are produced, and hence improve 
the physics validation. Geant4 is developed with a 
modular architecture and is the ideal framework 
where existing components are integrated and new 
models continue to be developed.” 



        What is a Physics List? 

 
●  A class which collects all the particles, physics processes and 

production thresholds needed for your application                          
●  It tells the run manager how and when to invoke physics  

 

●  It is a very flexible way to build a physics environment 
•  user can pick the particles he wants 
•  user can pick the physics to assign to each particle 
 

●  But, user must have a good understanding of the physics 
required 
•  omission of particles or physics could cause errors or poor simulation  



    Why Do We Need a Physics List? 
 
●  Physics is physics – shouldn't Geant4 provide, as a default, a 

complete set of physics that everyone can use?                             
●  No: 

n  there are many different physics models and approximations 
n  very much the case for hadronic physics 
n  but also the case for electromagnetic physics  

n  computation speed is an issue 
n  a user may want a less-detailed, but faster approximation  

n  no application requires all the physics and particles Geant4 has to offer 
n  e.g., most medical applications do not want multi-GeV physics                               

 



    Why Do We Need a Physics List? 
 
●  For this reason Geant4 takes an atomistic, rather than an 

integral approach to physics 
n  provide many physics components (processes) which are de-coupled 

from one another  
n  user selects these components in custom-designed physics lists in 

much the same way as a detector geometry is built              
 



      Physics Processes Provided                                   
by Geant4 

●  EM physics 
  “standard”    processes valid from ~ 1 keV to ~ PeV 
  “low-energy”    Livermore/  Penelope    valid from 250 eV to ~ PeV 
  optical photons 
 

●  Weak physics 
  decay of subatomic particles 
  radioactive decay of nuclei 
 

●  Hadronic physics 
  pure hadronic processes valid from 0 to ~100 TeV 
  γ-, µ-nuclear                   valid from 10 MeV to ~TeV 
  

●  Parameterized or “fast simulation” physics 



     Pre-packaged Physics Lists (1) 

●  Our example deals mainly with electromagnetic physics                
●  A complete and realistic set of EM physics lists are provided 

•  add to it according to your needs                                                                  
●  Adding hadronic physics is more involved 

•  for any one hadronic process, user may choose from several hadronic 
models to choose from 

•  choosing the right models for your application requires care 
•  to make things easier, hadronic physics lists are now provided 

according to some use cases 



     Pre-packaged Physics Lists (2) 

●  Originally referred to as “hadronic physics lists” but include 
electromagnetic physics already  

●  Can be found on the Geant4 web page at 
●  PhysicsList Guide 

                    
●  Caveats: 

n  these lists are provided as a “best guess” of the physics needed in a 
given case 

n  The user is responsible for validating the physics for his own 
application and adding (or subtracting) the appropriate physics 
n  “Trust, but verify.”  

n  they are intended as starting points or templates 



Reference Physics Lists 
n  Reference physics lists attempt to cover a wide range of use cases 

n  Extensive validation by LHC experiments for simulation hadronic 
showers 

n  Comparison experinents for neutron production and transport 
demonstrates good agreement 

n  QGSP_BIC_HP, QGSP_BERT_HP  
n  user feedback, e.g. vi hypernews, is welcome 

n  Users responsible for validating results  

n  Documentation available from G4 Physics List manual 
n  Physics Lists User forum for questions and feedback  



Laboratory  - 3 

n  Find the information about Physics processes in G4 
n  Find the documentation about “Physics Lists” 
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Part 2 

Main ingredients of a G4 application 
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Basic concepts 
and kernel structure 



March 2007 
74 

Geant4 kernel 
n  Geant4 consists of  17 categories. 

n  Independently developed and maintained by WG(s) 

responsible to each category. 

n  Interfaces between categories (e.g. top level design) 

are maintained by the global architecture WG. 

n  Geant4 Kernel 

n  Handles run, event, track, step, hit, trajectory. 

n  Provides frameworks of  geometrical representation 

and physics processes. 

Geant4 

Readout Visuali	  
zation 

Persis	  
tency Run 

Event 

Inter	  
faces 

Tracking 

Digits	 +	  
Hits Processes 

Track 

Geometry Particle 

Graphic	  
_reps Material 

Intercoms 
Global 
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Geant4 as a state machine 
n  Geant4 has six application states. 

n  G4State_PreInit 
n  Material, Geometry, Particle and/or Physics 

Process need to be initialized/defined 

n  G4State_Idle 
n  Ready to start a run 

n  G4State_GeomClosed 
n  Geometry is optimized and ready to process an 

event 

n  G4State_EventProc 
n  An event is processing 

n  G4State_Quit 
n  (Normal) termination 

n  G4State_Abort 
n  A fatal exception occurred and program is aborting 

PreInit 

Idle 

EventProc 

GeomClosed 

Quit 

Abort 

initialize 

beamOn exit 

R
u
n
 

(
e
v
e
n
t
 
l
o
o
p
)
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The main program 
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To use Geant4, you have to… 

n  Geant4 is a toolkit. You have to build an application. 
n  To make an application, you have to 

n  Define your geometrical setup 
n  Material, volume 

n  Define physics to get involved 
n  Particles, physics processes/models  
n  Production thresholds 

n  Define how an event starts 
n  Primary track generation 

n  Extract information useful to you 

n  You may also want to 
n  Visualize geometry, trajectories and physics output 
n  Utilize (Graphical) User Interface 
n  Define your own UI commands 
n  etc. 
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The main program 
n  Geant4 does not provide the main(). 

n  In your main(), you have to 

n  Construct G4RunManager (or your derived class) 

n  Set user mandatory classes to RunManager 

n  G4VUserDetectorConstruction 

n  G4VUserPhysicsList 

n  G4VUserPrimaryGeneratorAction 

n  You can define VisManager, (G)UI session, optional user action classes, 

and/or your persistency manager in your main(). 
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User classes 
n  main() 

n  Geant4 does not provide main().  
n  Initialization classes 

n  Use G4RunManager::SetUserInitialization() to define. 
n  Invoked at the initialization 

n  G4VUserDetectorConstruction 
n  G4VUserPhysicsList 

n  Action classes 
n  Use G4RunManager::SetUserAction() to define. 
n  Invoked during an event loop 

n  G4VUserPrimaryGeneratorAction 
n  G4UserRunAction 
n  G4UserEventAction 
n  G4UserStackingAction 
n  G4UserTrackingAction 
n  G4UserSteppingAction 

Note : classes written in yellow are mandatory.	
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Describe your detector 

n  Derive your own concrete class from G4VUserDetectorConstruction 

abstract base class. 

n  In the virtual method Construct(), 

n  Instantiate all necessary materials 

n  Instantiate volumes of your detector geometry 

n  In the virtual method ConstructSDandField(), 

n  Instantiate your sensitive detector classes and set them to the corresponding 
logical volumes 

n  Optionally you can define  

n  Regions for any part of your detector 

n  Visualization attributes (color, visibility, etc.) of your detector elements 
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Select physics processes 

n  Geant4 does not have any default particles or processes. 

n  Even for the particle transportation, you have to define it explicitly. 

n  Derive your own concrete class from G4VUserPhysicsList abstract 

base class. 

n  Define all necessary particles 

n  Define all necessary processes and assign them to proper particles 

n  Define cut-off ranges applied to the world (and each region) 

n  Geant4 provides lots of utility classes/methods and examples. 

n  "Educated guess" physics lists for defining hadronic processes for various 

use-cases. 
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Generate primary event 
n  Derive your concrete class from G4VUserPrimaryGeneratorAction abstract 

base class. 

n  Pass a G4Event object to one or more primary generator concrete class objects 

which generate primary vertices and primary particles. 

n  Geant4 provides several generators in addition to the 

G4VPrimaryParticlegenerator base class. 

n  G4ParticleGun 

n  G4HEPEvtInterface, G4HepMCInterface 

n  G4GeneralParticleSource 
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Extract useful information 
n  Given geometry, physics and primary track generation, Geant4 does proper 

physics simulation “silently”.  
n  You have to add a bit of code to extract information useful to you. 

n  There are two ways: 
n  Use user hooks (G4UserTrackingAction, G4UserSteppingAction, etc.) 

n  You have an access to almost all information 

n  Straight-forward, but do-it-yourself 

n  Use Geant4 scoring functionality 
n  Assign G4VSensitiveDetector to a volume 

n  Hits collection is automatically stored in G4Event object, and automatically accumulated if 
user-defined Run object is used. 

n  Use Geant4 native scorers to get specified quantities (dose, energy release, flux, path 
length, etc.) 
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User Classes needs 
n  Define material and geometry 

è G4VUserDetectorConstruction 

n  Select appropriate particles and processes and define production threshold(s) 
è G4VUserPhysicsList 

n  Define the way of primary particle generation 
è G4VUserPrimaryGeneratorAction 

n  Define the way to extract useful information from Geant4 
è G4UserSteppingAction, G4UserTrackingAction, etc. 

è G4VUserDetectorConstruction, G4UserEventAction, G4Run, G4UserRunAction 

è G4SensitiveDetector, G4VHit, G4VHitsCollection 

è G4PrimitiveScorers 

 



The kernel 

Run and event 
n   Multiple events 

n  possibility to handle the pile-up 
n  Multiple runs in the same job 

n  with different geometries, 
materials etc. 

n  Powerful stacking mechanism 
n  three levels by default: handle 

trigger studies, loopers etc. 

Tracking  
n  Decoupled from physics  

n  all processes handled through 
the same abstract interface  

n  Independent from particle type 

n  New physics processes can be 
added to the toolkit without  
affecting tracking 

Geant4 has only production thresholds, no tracking cuts 
●   all particles are tracked down to zero range 
●   energy, TOF ... cuts can be defined by the user 
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Run in Geant4 
n  As an analogy of the real experiment, a run of Geant4 starts with “Beam On”. 

n  Within a run, the user cannot change 
n  detector setup 

n  settings of physics processes 

n  Conceptually, a run is a collection of events which share the same detector 
and physics conditions. 
n  A run consists of one event loop. 

n  At the beginning of a run, geometry is optimized for navigation and cross-
section tables are calculated according to materials appear in the geometry 
and the cut-off values defined.  

n  G4RunManager class manages processing a run, a run is represented by 
G4Run class or a user-defined class derived from G4Run.  
n  A run class may have a summary results of the run. 

n  G4UserRunAction is the optional user hook. 
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Event in Geant4 
n  An event is the basic unit of simulation in Geant4. 

n  At beginning of processing, primary tracks are generated. These primary tracks 

are pushed into a stack.  

n  A track is popped up from the stack one by one and “tracked”. Resulting 

secondary tracks are pushed into the stack. 

n  This “tracking” lasts as long as the stack has a track. 

n  When the stack becomes empty, processing of one event is over. 

n  G4Event class represents an event. It has following objects at the end of its 

(successful) processing.  

n  List of primary vertices and particles (as input) 

n  Hits and Trajectory collections (as output) 

n  G4EventManager class manages processing an event. G4UserEventAction is 

the optional user hook. 
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Step in Geant4 
n  Step has two points and also “delta” information of a particle (energy loss on 

the step, time-of-flight spent by the step, etc.). 

n  Each point knows the volume (and material). In case a step is limited by a 
volume boundary, the end point physically stands on the boundary, and it 
logically belongs to the next volume. 
n  Because one step knows materials of two volumes, boundary processes such as 

transition radiation or refraction could be simulated. 

n  G4SteppingManager class manages processing a step, a step is represented 
by G4Step class. 

n  G4UserSteppingAction is the optional user hook. 

Pre-step point 
Post-step point 

Step 

Boundary 
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Track in Geant4 
n  Track is a snapshot of a particle. 

n  It has physical quantities of current instance only. It does not record previous 
quantities. 

n  Step is a “delta” information to a track. Track is not a collection of steps. 
Instead, a track is being updated by steps. 

n  Track object is deleted when 
n  it goes out of the world volume, 
n  it disappears (by e.g. decay, inelastic scattering), 

n  it goes down to zero kinetic energy and no “AtRest” additional process is 
required, or 

n  the user decides to kill it artificially. 

n  No track object persists at the end of event. 
n  For the record of tracks, use trajectory class objects. 

n  G4TrackingManager manages processing a track, a track is represented 
by G4Track class. 

n  G4UserTrackingAction is the optional user hook. 
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Particle in Geant4 
n  A particle in Geant4 is represented by three layers of classes. 
n  G4Track 

n  Position, geometrical information, etc. 

n  This is a class representing a particle to be tracked. 

n  G4DynamicParticle 
n  "Dynamic" physical properties of a particle, such as momentum, energy, spin, etc. 

n  Each G4Track object has its own and unique G4DynamicParticle object. 
n  This is a class representing an individual particle. 

n  G4ParticleDefinition 
n  "Static" properties of a particle, such as charge, mass, life time, decay channels, etc. 
n  G4ProcessManager which describes processes involving to the particle 

n  All G4DynamicParticle objects of same kind of particle share the same 
G4ParticleDefinition. 
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Unit system 
n  Internal unit system used in Geant4 is completely hidden not only from user’s 

code but also from Geant4 source code implementation. 

n  Each hard-coded number must be multiplied by its proper unit. 

radius = 10.0 * cm; 

kineticE = 1.0 * GeV; 

n  To get a number, it must be divided by a proper unit. 

G4cout << eDep / MeV << “ [MeV]” << G4endl; 

n  Most of commonly used units are provided and user can add his/her own units. 

n  By this unit system, source code becomes more readable and importing / 

exporting physical quantities becomes straightforward. 

n  For particular application, user can change the internal unit to suitable alternative unit 

without affecting to the result. 



User Interface in G4 
 

Geant4 Tutorial Introduction  
F.Longo 
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Geant4 UI command 
n  A command consists of  

n  Command directory 

n  Command 

n  Parameter(s) 

n  A parameter can be a type of string, boolean, integer or double. 

n  Space is a delimiter. 

n  Use double-quotes (“”) for string with space(s). 

n  A parameter may be “omittable”. If it is the case, a default value will be taken if 
you omit the parameter. 

n  Default value is either predefined default value or current value according to 
its definition. 

n  If you want to use the default value for your first parameter while you want 
to set your second parameter, use “!” as a place holder. 

/dir/command ! second 

/run/verbose 1 

/vis/viewer/flush 
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Command submission 
n  Geant4 UI command can be issued by 

n  (G)UI interactive command submission 
n  Macro file 
n  Hard-coded implementation 

n  Slow but no need for the targeting class pointer 
n  Should not be used inside an event loop 

G4UImanager* UI = G4UImanager::GetUIpointer(); 

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

 

n  The availability of individual command, the ranges of parameters, the available 
candidates on individual command parameter may vary according to the 
implementation of your application and may even vary dynamically during the 
execution of your job.  

n  some commands are available only for limited Geant4 application state(s). 
n  E.g. /run/beamOn is available only for Idle states. 
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Macro file 

n  Macro file is an ASCII file contains UI commands. 

n  All commands must be given with their full-path directories. 

n  Use “#” for comment line. 

n  First “#” to the end of the line will be ignored. 

n  Comment lines will be echoed if /control/verbose is set to 2. 

n  Macro file can be executed  

n  interactively or in (other) macro file 

/control/execute file_name 

n  hard-coded 

G4UImanager* UI = G4UImanager::GetUIpointer(); 

UI->ApplyCommand("/control/execute file_name"); 



Laboratory  - 4 

n  Find the macro files for example B3 
n  Check which are the categories the commands is 

refereeing to … 
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G4 Virtual Machine 
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https://extra.lp2ib.in2p3.fr/G4/ 



Laboratory  - 5 

n  Check the installation of G4 through the Virtual Machine 
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