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Where will we look

in the toolkit ?

Main categories and

directories involved:

* Processes: i

— geant4/source/processes

* Run

— geant4/source/run

Global
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Overview of physics presentations

> In the “Geant4 : introduction” tutorial, session IV:
— This introduction

— Two presentations:
> Physics list
> Physics overview, processes and cuts
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These are just a few of
what Geant4 can handle !
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Projectile Kinetic Energy (GeV)
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Projectile Kinetic Energy (GeV)
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Projectile Kinetic Energy (GeV)
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Projectile Kinetic Energy (GeV)
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Point-like interactions of charged particles —>
Condensed history

* |n matter, interactions with low momentum transfer can occur MANY times

— 0(10% / mm) for multiple scattering, for example !
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* 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
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Condensed history : bremsstrahlung, ionization,

multiple-scattering

Bremsstrahlung/
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* Applies also to multiple

scattering : effective deflection
and lateral displacement after

some travel distance t

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 y or 6-ray

Multiple-scattering
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sampled step length: s

transport length along z: z
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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




