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Docs » GEANT4 Book For Application Developers

GEANT4 Book For Application Developers

Scope of this manual

The User's Guide for Application Developers is the first manual the reader
should consult when learning about GEANT4 or developing a GEANT4 -based
detector simulation program. This manual is designed to:

SEAIEH tocs e introduce the first-time user to the GEANT4 abject-oriented detector
simulation toolkit,
Introduction & provide a description of the available taols and how ta use them, and

F e e e e o e supply the practical information required to develop and run simulation

a Simple Example applications which may be used in real experiments.
yolkit Fundamentals
This manual is intended to be an overview of the toolkit, rather than an

Detector Definition and Response . . ) . . .
exhaustive treatment of it. Related physics discussions are not included unless

Tracking and Physics

required for the description of a particular tool. Detailed discussions of the
User Actions physics included in GEANT4 can be found in the Physics Reference Manual.
Details of the design and functionality of the GEANT4 classes ¢an be found in the




Application Developers user guide

- http://geant4-userdoc.web.cern.ch/geant4-userdoc/
UsersGuides/ForApplicationDeveloper/html/index.html

Introduces new Users to the Geant4 toolkit
Describes the most useful tools
Describes hoot set-up and run a simulation application

Intended as an overview of the toolkit, not an exhaustive
treatment
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Docs = Physics Reference Manual

Physics Reference Manual
Scope of this Manual

The Physics Reference Manual provides detailed explanations of the physics
implemented in the GEANT4 toolkit.

The manual's purpose is threefold:

Search docs

e to present the theoretical formulation, model, or parameterization of the

General Information physics interactions included in GEANT4,

Particle Decay e to describe the probability of the occurrence of an interaction and the
sampling mechanisms required to simulate it, and

* to serve as a reference for toolkit users and developers wha wish to consult

>olid State Physics the underlying physics of an interaction.

Electromagnetic Interactions

Hadranic Physics in GFANT4

This manual does not discuss code implementation or how to use the

implemented physics interactions in a simulation. These topics are discussed in

the User’s Guide for Application Developers. Details of the object-oriented
s

Gamma- and Lepto-Nuclear Interactions




Physics Reference Manual

- http://geant4-userdoc.web.cern.ch/geant4-userdoc/
UsersGuides/PhysicsReferenceManual/html/index.html

- A reference for toolkit Users and developers who wish to
consult and study the physics of an interaction/model

Present the theoretical formulation, model or
parameterisation of the physics interactions provided by
Geant4
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# PhysicsListGuide Contents:

e Physics List Guide
Bibliography

e Reference Physics Lists
FTFP_BERT Physics List
QBBC Physics List
QGSP_BERT Physics List
Shielding Physics List

¢ Electromagnetic physics constructors
EM physics constructors
EM Opt0

Search docs EM Optl

EM Opt2

EM Opt3

EM Optd

Physics List Guide EM Liv

Reference Physics Lists EM Pen

EMGS

EM 5SS

EM DNA

Tables by constructor

Electromagnetic physics constructors

Iables by particle

10
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5] Bo2PVolumeStore

{9 BO3PVolumeStore

» (3 B1Run

(3 GaVUserMP runMergar::const reg stered data
(3 DicomBeam

{3 DicomBeamBlock

(3 DicomBeamCompensator

G] DicomBeamConlirolPaint

{3 DiecnmBaamDavine

{3 DicomBeamWedge

(3 DicomF leMgr

{3 DicomHandler

{3 DicomPhantomZSliceHeader DicomPhantomZSlice4eader class

T — e ———
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The examples an overview...



—Xxamples omnia divisa est In partes trees...

Basic set of examples Is oriented to novice users and
covering the most typical use-cases of a Geant4 application
with keeping simplicity and ease of use

Extended set of examples may require some additional
libraries besides of Geant4. This set covers many specific
use cases for actual detector simulation

- Advanced set of examples covers the use-cases typical of a
"toolkit"- oriented kind of development, where real complete
applications for different simulation studies are provided; may
require additional third party products to be built
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Where?

- Where to find the examples:
SG4DIR/examples/basic
SG4DIR/examples/extended

SG4DIR/examples/advanced
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5asIiC examples

Code name

Example Bl

Example B2

Example B3

Example B4

Example B5

Few Characteristics

Simple geometry with a few solids
Geometry with simple placements (G4PVPlacement)

Scoring total dose in a selected volume user action classes
Geant4 physics list (QBBC)

Simplified tracker geometry with global constant magnetic field

Geometry with simple placements (G4PVPlacement) and parameterisation (G4PVParameterisation)
Scoring within tracker via G4 sensitive detector and hits

Geant4 physics list (FTFP_BERT) with step limiter

Started from novice/N02 example

Schematic Positron Emitted Tomography system

Geometry with simple placements with rotation (G4PVPlacement)
Radioactive source

Scoring within Crystals via G4 scorers

Modular physics list built via builders provided in Geant4

Simplified calorimeter with layers of two materials

Geometry with replica (G4PVReplica)

Scoring within layers in four ways: via user actions, via user own objects via G4 sensitive detector and
hits and via scorers

Geant4 physics list (FTFP_BERT)

Histograms (D) and ntuple saved in the output file

Started from novice/NO3 example

A double-arm spectrometer with wire chambers, hodoscopes and calorimeters with a local constant
magnetic field

Geometry with placements with rotation, replicas and parameterisation

Scoring within wire chambers, hodoscopes and calorimeters via G4 sensitive detector and hits
Geant4 physics list (FTFP_BERT) with step limiter

Ul commans defined using G4GenericMessenger

Histograms (1D, 2D) and ntuple saved in the output file

Started from extended/analysis/AQ|
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Code name

Example Bl

Example B2

Example B3

Example B4

Example B5

Few Characteristics

Simple geometry with a few solids

Geometry with simple placements (G4PVPlacement)
Scoring total dose in a selected volume user action classes
Geant4 physics list (QBBC)

Simplified tracker geometry with global constant magnetic field

Geometry with simple placements (G4PVPlacement) and parameterisation (G4PVParameterisation)
Scoring within tracker via G4 sensitive detector and hits

Geant4 physics list (FTFP_BERT) with step limiter

Started from novice/N02 example

Schematic Positron Emitted Tomography system
Geometry with simple placements with rotation (G4PVPlacement)
Radioactive source

Scoring within Crystals via G4 scorers

Modular physics list built via builders provided in Geant4

Simplified calorimeter with layers of two materials

Geometry with replica (G4PVReplica)

Scoring within layers in four ways: via user actions, via user own objects via G4 sensitive detector and
hits and via scorers

Geant4 physics list (FTFP_BERT)
Histograms (1D) and ntuple saved in the output file
Started from novice/N03 example

A double-arm spectrometer with wire chambers, hodoscopes and calorimeters
with a local constant magnetic field

Geometry with placements with rotation, replicas and parameterisation

Scoring within wire chambers, hodoscopes and calorimeters via G4 sensitive detector and hits
Geant4 physics list (FTFP_BERT) with step limiter

Ul commans defined using G4GenericMessenger

Histograms (1D, 2D) and ntuple saved in the output file

Started from extended/analysis/A0|



My example

+ https://github.com/
carlomt/AnaEx01

- A modified version of
extended/AnakEx0O1

*output In root files
- input in GPS

+example of cosmic
muons...
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