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In developing a proton scanning beam treatment system, accurate dose distributions of small proton pencil beams of different 

energies are needed. However, it is very difficult to measure these beams’ 3D dose distributions accurately. For this paper, we used 

the Geant4 toolkit to simulate the proton transmission in water and obtained the pencil beam 3D dose distributions for proton energies 

ranging from 70MeV-250MeV in 10MeV steps. We compare, in this paper, the simulation results with our limited experimental 

results for 70MeV, 155MeV, 210MeV and 250MeV. They are found to be in good agreement with each other.    

The simulated 3D dose distributions were then normalized into dose/peak-dose vs. depth/peak-depth ‘dose kernel’. From 

these normalized simulated dose kernels, any other energy’s dose kernel can be linearly interpolated. A few interpolated kernels and 

simulated kernels are compared and good agreement was achieved. We also compared the simulation results in different Geant4 

versions (version 4.0, 4.1, 5.0) and no significant differences were found. The Geant4 simulation results and experimental results will 

be the subject of this paper. 

 


