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Calculatedtracks from MCNPX
Introduction: This work extends Pre-calculated Monte Carlo (PMC), successfully developedfor
electronsto protons.PMC uses pre-calculated tracksfor each material in thesimulationandappliesthese
to heterogeneousgeometriessuch as CT-data.
Method and Materials: The tracks of 10000 primary protonsare generatedin the middle of a large
homogenousmaterial for various energiesusing MCNPX. The proton rangewas 20, 40,…100, 110,
…200 MeV with ECUT=200 keV. The ptrac routine of MCNPX writes the various events of each
particle in a particularformat.An in-house Fortrancodewasdeveloped to readandextractthe position,
direction, energyanddeposited energy of a particle in each stepfrom the ptracfile. Unlike electron and
photons, protonsproducemany diff erent secondaryparticles suchasneutrons,deuterons, tritons,alphas,
secondaryprotons,etc and they are handledin three categories: 1-Secondaryprotons: treated like a
primary protonsand transportedusing a track picked up from pre-calculatedtracks; 2- Neutrons: The
energyof the neutron are deposited far from the initial point and neglected.3- All other secondaries:
Sinceothersecondaries havea very shortrangetheir energyis deposited locally.
Results and discussion: The size of the pre-calculated data for each material is about 100 Mb. The
performance of the code is evaluated in various homogeneousand in-homogeneousphantoms.In
comparisonof the code with MCNPX as the referencethe differenceis generallybetween 2-5% and it
runs200timesfasterthanMCNPX. For electron transportthecoderuns40-60 timesfasterthanEGSnrc.


