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Electron scattering benchmarking 

• Daren Sawkey 

The experimental set-up 



Validation of photon cross sections  
against NIST 

CMRP: S. Guatelli and J. Davis   

Swhard: A. Mantero and P. Dondero  

• Systematic validation  

• For elements Z=4-92 

• Compounds of interest for medical physics and space science: 
tissue, bone, PMMA, kevlar, mylar, kevlar, polyethylene, etc. 

• EMPhysicsList, EMPhysicsList option 3 and 4, Livermore and 
Penelope Physics lists 

• Overall very good agreement ( < 5%) 

• Differences in Rayleigh scattering and Compton  

   Scattering 

• Test integrated in the G4MedPhysTestSuite 

Gadolinium 



Validation for brachytherapy 

• To be integrated in the Geant4 advanced  

example Brachy and G4MedPhysTestSuite 

• To be extended to other brachy sources 

• Test radioactive decay 

Flexisource Ir-192  
Brachytherapy Source 
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 Anisotropy function  

D. Cutajar, J. Poder, S. Guatelli 





Validation of Proton Nozzle (Jae-ik Shin, KIRAMS,NCC) 

On-going Validation between simulation and 
measurement about Bragg Peak and SOBP 

“BeamNozzle” example 









Space dedicated physics list 

Strategy: start from a physics list and add changes for target processes 

In progress: 

 Start with emstandard_opt3 or emstandard_opt4 

 emstandardGS for electrons below 100 MeV 

 For photons use opt4 or Livermore  

 For bremsstrahlung use Penelope or opt3/Livermore 

 Minor tunings: in target regions use PAI (ionization), full cascade simulation (Auger) and form factor  

cross sections (PIXE).  

Space background simulation for ATHENA mission  

A. Mantero and P. Dondero 


