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Purpose: Photo-neutronsgenerated in high-energyX-ray beams are of increasinginterest. Secondaryneutronsintroduceconcerns
such as neutron shieldingand additional doseto patients.TheMonteCarlo methodis anappropriatechoice for studyingphoto-neutron
production and transport. However, unlike interactions of photons with orbital electrons, photonuclearreactions suffer from the
incompletenessandinconsistence of the crosssection data. The purpose of this investigationis to comparetwo major Monte Carlo
codes MCNP andGEANT4 in implementing thephotonuclearprocess.
Method and Materials: Cross section data(total photonuclearcross section, neutronproductionyield, andneutron energy/angular
distribution data)wereextractedfrom therespective external cross sectionfi les(MCNP) or from thecode(GEANT4) directly for the
major materials/elementsin linearacceleratorandhumanbody. The Varian linear acceleratorwith multi-leaf collimator (MLC) was
modeledidenticallywith MCNP andGEANT4. Neutron generationin major componentsin thelinearacceleratorwassimulatedand
compared.
Results: MCNP and GEANT4 implementedthe photonuclearprocessin very different manners.Significant differences in cross
sectiondatabetweenMCNP andGEANT4 werediscovered. Severalinstitutionsprovidedthe crosssectiondatausedin MCNP, and
the cross sectiondata for the sameisotopefrom different providersmayalsopresentlargediscrepancies.Theresults of photo-neutron
production in linear acceleratorcomponents simulatedwith thetwo Monte Carlocodescanbequite different. Al thoughneutronswere
not transportedin oursimulations,appreciabledifferences in neutronfluence or neutrondosecan be expected.
Conclusion: MCNP andGEANT4 are two major Monte Carlo codes,capableof simulating photon-neutron generationandtransport.
The discrepanciesbetweenthe two codesindicatethe lack of comprehensive understandingin physicsof the photonuclearprocess.
The investigators who worked with eithercodeshould be awareof the potential uncertaintiesin their resultsregarding to secondary
photo-neutrons.


