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Outline  

1 Overview (15 min)  

2 Introduction to radiation therapy: x-ray and electrons (1.5 hours)  

•  Interaction properties of electrons and x-rays   

•  Physical quantities in radiation physics 

•  Dose from therapeutic electrons and x-rays   

3 Basics of Monte Carlo simulation (1.5 h)   

•  A brief history of Monte Carlo 

•  Random number generation  

•  Sampling techniques 

•  Statistical error estimation   

4 G4-Lab-1: Setup of software and simple simulations (4.0 h)   

  Software requirements 

  Building setup 

_____________________   

1 Introduction to radiation therapy: protons and carbon ions (1.5 h)   

  Introduction  

  Stopping power of charged particles: the Bragg curve   

  Multiple scattering of charged particles 

  Nuclear interactions: elastic and inelastic interactions 

  Dose from therapeutic protons and carbon ion beams   

 

      Programa        
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2 Introduction to Geant4 (2 sessions of 1.5 h)   

        Introduction to Geant4: architecture and argot  

        Definition of materials 

        Geometry 

        Modular physics list 

        Primary generation 

        Scoring methods 

3 G4-Lab-2: The command line and parallelism (4.0 h)   

        Building simple applications 

   The command line parameters 

  Splitting jobs: random seeds 

  Multithreading overview 

_____________________  

1 G4-Lab-3: Patient dose calculation (2.0 h)   

  Parameterized and replicated volumes 

  Advanced scoring techniques 

2 G4-Lab-4: Generic LINAC setup (2.0 h)   

  X-Ray from lead target 

  Electron scattering from thin foils 

  Generic geometry devices 

  Phase space scoring 

3 G4-Lab-5: Variance reduction (1.0 h)  

  Uniform bremsstrahlung splitting 

  Russian roulette 

4 G4-Lab-6: Scintillator detectors (2.0 h) 

  Optical materials 

  Optical physics parameters 

  Optical surfaces as sensitive detector 

_____________________  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1 Monte Carlo simulations for proton and ion beams (1.5 h)   

  Clinical use of proton beams 

  Clinical use of carbon beams 

2 G4-Lab-7: Beam modeling (1.5 h)   

  Pencil beam setup 

  Phase space setup 

3 Biological modeling in particle therapy (0.5 h)   

    About the biological implications of heavy charged particles  

4 Monte Carlo track structure simulations with Geant4-DNA (0.5 h)  

     A nanodosimetric view point of radiation damage 

_____________________  

1 Individual consulting (On demand)  

- 30-60 minute slots available to be booked by individual attendees (faculty with students and 
post-docs) to help with their particular projects or for individual discussion 
____________________  
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