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Where will we look 
in the toolkit ? 

Main categories and 
directories involved: 

• Processes: 

– geant4/source/processes 

• Run 

– geant4/source/run 
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› In the “Geant4 : introduction” tutorial, session IV: 
– This introduction 
– Two presentations: 

› Physics list 

› Physics overview, processes and cuts 

– Which are focused on technical aspects 
› But with some real physics overview 

 

› Actual physics content of Geant4 in discussed in the 
“Geant4 : perfectionnement” tutorial: 
– “Standard” EM physics  
– Low Energy EM physics 
– Hadronic physics 

› The big catalogue of it 
 

Overview of physics presentations 
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These are just a few of 
what Geant4 can handle ! 
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Point-like interactions of charged particles  
Condensed history 
• In matter, interactions with low momentum transfer can occur MANY times 

– O(106 / mm) for multiple scattering, for example ! 

 

 

 

 

 

 

 

• Modeling a very low energy problem (eg : microdosimetry) requires to follow 

each of these interactions to be accurate 

• But unaffordable simulation at high energy ! 

• Adopt a “condensed history” approach instead 

– Compute theoretical net effect of many interactions 

– Need to compute mean effect and fluctuations 

Transfer to atomic electrons  

Transfer to nucleus 

Condensed history 
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Condensed history : bremsstrahlung, ionization, 
multiple-scattering 

 

 

 

 

 

 

 

 

 

• Applies also to multiple 

scattering : effective deflection 

and lateral displacement after 

some travel distance t 
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• Infrared (quasi)divergence of bremsstrahlung 

(ionization) cross-section  must define a 

production threshold, the so-called “cut” 

• Integrate production below cut 

–  “continuous energy loss” 

– local energy deposit 

– Condensed history approach 

• Discrete production above cut value 

– Explicit production and tracking of  or -ray 

 

Bremsstrahlung 

Ionization 

Multiple-scattering 



Coping with complexity… 
› Physics complexity is large: 

– Lots of particle types 
– Lots of different particle-matter interaction types 

› And which are totally different depending on energy 

 

› In a physics code package, we have to decide of 
– how we model the point-like physics interactions 
– how we model the condensed history and under what conditions 
– how we make all these working together in consistent sets of models 

 

› We resolve that thinking in term of “use cases”: 
– Ie : what models suite is needed to cover specific physics needs 

› HEP, medical, space… 

– Use cases are determined by users : you ! 
 

› In most cases, you don’t need to create/compose your physics list 
– But you only to select some pre-defined one 

› And for that, you need to have some understanding of the Geant4 logic 
– Which is explained in the next two presentations 
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