
Hands-On Session: Accelerator Physics
(Simulation Lab)

Gabriela Hoff - IIP/UFRN



Geant4 - GEometry ANd Tracking
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Geant4 General toolkit

Get Started3/27

https://www.geant4.org/
https://www.geant4.org/docs/getting-started


Geant4 General toolkit: Capabilities
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Geant4 General toolkit: Ecosystem
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Geant4 General toolkit: General Structure
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Geant4 General toolkit: General Structure
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Defining the "source"
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https://geant4.kek.jp/lxr/source/examples/basic/B1/src/PrimaryGeneratorAction.cc


Geant4: The simulation beginning
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Geant4: processing the transportation
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Geant4: processing the transportation
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Geant4: processing the transportation
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Geant4: processing the transportation
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Geant4: borders recognizance and
treatment
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Geant4: borders recognizance and
treatment
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Geant4: borders recognizance and
treatment

16/27



What do I need to run an application

After installing Geant4, add tools (if necessary)

▶ create the Geometry
▶ invoke the physics processes and models
▶ define the "source"
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https://geant4.kek.jp/LXR/


Creating the geometry
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https://geant4.kek.jp/lxr/source/examples/basic/B1/src/DetectorConstruction.cc


Invoking physics list
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https://geant4.kek.jp/lxr/source/examples/basic/B1/exampleB1.cc


Defining the "source"
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https://geant4.kek.jp/lxr/source/examples/basic/B1/src/PrimaryGeneratorAction.cc


Defining the "source"
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https://geant4.kek.jp/lxr/source/examples/basic/B1/src/PrimaryGeneratorAction.cc


Defining the "source"
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https://geant4.kek.jp/lxr/source/examples/basic/B1/src/PrimaryGeneratorAction.cc


Random Number usage
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Geant4 and Large Experiments
Experiment Laboratory Geometry Framework
ATLAS CERN GeoModel + Geant4
CMS CERN DD4hep / DDD + Geant4
ALICE CERN O2 + Geant4
LHCb CERN DD4hep + Gauss
FCC Detector Concepts CERN DD4hep + Geant4
CLIC Detector Concepts CERN DD4hep
ILD ILC DD4hep
SiD ILC DD4hep
Belle II KEK basf2 + Geant4

BESIII
IHEP BOSS + Geant4

DUNE Fermilab LArSoft

Tabela 1: Large experiments and detector geometries implemented using Geant4.
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https://gitlab.cern.ch/atlas/athena
https://github.com/cms-sw/cmssw
https://github.com/AliceO2Group/AliceO2
https://gitlab.cern.ch/lhcb/Gauss
https://github.com/key4hep/FCCSW
https://github.com/iLCSoft/DD4hep
https://github.com/iLCSoft/DD4hep
https://github.com/iLCSoft/DD4hep
https://github.com/belle2/basf2
http://bes3.ihep.ac.cn
https://github.com/LArSoft


Geant4 and Large Experiments
Experiment Laboratory Geometry Framework
MicroBooNE Fermilab LArSoft
SBND Fermilab LArSoft
ICARUS Fermilab LArSoft
JUNO JUNO Colla-

boration
SNiPER + Geant4

Hyper-Kamiokande Kamioka Geant4
Super-Kamiokande Kamioka Geant4
SNO+ SNOLAB RAT-PAC
XENONnT LNGS Geant4
LZ SURF BACCARAT
DarkSide-20k LNGS G4DS
AMS-02 ISS Geant4

Tabela 2: Large experiments and detector geometries implemented using Geant4.
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https://github.com/LArSoft
https://github.com/LArSoft
https://github.com/LArSoft
https://github.com/JUNO-Software
https://github.com/hyperk
https://www-sk.icrr.u-tokyo.ac.jp
https://github.com/rat-pac/rat-pac
https://github.com/XENONnT
https://github.com/lzsoftware/BACCARAT
https://github.com/liybu36/G4DS
https://ams02.space 


Geant4 and Large Experiments

Experiment Laboratory Geometry Framework
DAMPE China Geant4
HERD China Space

Station
Geant4

Fermi-LAT NASA Geant4
BM FAIR FairRoot + Geant4
PANDA FAIR FairRoot + Geant4
R3B FAIR FairRoot + Geant4
Pierre Auger Argentina Offline + Geant4
CTA International sim_telarray + Geant4
Sirius Beamlines CNPEM Geant4

Tabela 3: Large experiments and detector geometries implemented using Geant4.
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http://dpnc.unige.ch/dampe
https://herd.ihep.ac.cn
https://fermi.gsfc.nasa.gov
https://github.com/FairRootGroup
https://github.com/FairRootGroup
https://github.com/FairRootGroup
https://github.com/auger
https://www.cta-observatory.org
https://github.com/cnpem


Hand’s On

Open your VM, and let’s have fun!
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