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Purpose:
To simulate using GEANT4 (version 4.8.3), interaction of proton in water with energiesof 60, 100, 150, 200, and 250 MeV for
accuratedeterminationof energy distributionsof particlesgeneratedsuch asprotonsandneutrons.

Method and Material s:
A cylindrical waterphantom(thickness = 1 cm,diameter = 2 cm, density= 1 g/cm3) wasplacedin front of a sensitivedetectorhaving
the samedimension asthephantom.A pencilbeamproton directedperpendicularly towardsthewater slabwasused with thedetector
on the other siderecording the energy distributions of particles generated. The simulations werecarried out by 4 million incident
protons for each of the proton beam energy. Electromagneticenergy loss processes for hadrons,electronsand positrons are
categorized in GEANT4 as either “standard”or “low energy”.To extenddown particle energiesbelowthe standardprocess,the low
energyprocesswasusedin the simulation to coverprotonswith 1 keV; andelectronsandphotonswith 250eV. Rangecut is lowered
from thedefaultvalueof 1mm to 15µmto improve theaccuracyof simulation. TheHadronicprocessincludeslow energy elastic and
inelasticscattering that consistsof a pre-compoundnuclearinteraction below 170 MeV, and a Bertini cascademodel for energies
above 150MeV. Theenergy distributionsof protonsandneutronsarethen normalizedperincidentproton.

Results:
Thenormalizedprotonand neutronenergyspectrumshowthat thestatistical uncertaintiesaremostly lower than10%for most of the
pointsin theprotonenergydistribution curvesandthat20%for neutron curves.

Conclusion:
We have demonstratedthat the GEANT4 toolkit hasthe ability for the radiation therapyproton beamsimulation. This codewill
primarily beusedasa standardcodefor our protonfacilit y design andplanningin our institution.


