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Purpose: Photeneutronsgenerged in high-energyX-ray beans are of increasinginterest Secondaryneutronsintroduceconcerns
suc as neuton shieldingand additiond doseto patiens. The Monte Carlo methodis anapproprate choice for studyingphotoneutron
producton and trangort. However unlike interactons of photons with orhital electons, photonucleareadions suffer from the
incompleenessandinconsistene of the crosssectbon data. The purpos of this investigationis to comparetwo major Monte Carlo
codes MCNP andGEANT4 in implementhg the photoruclearproces.

Method and Materials: Cross sedion data(total photonuclearcros section, neutronproductionyield, and neuton energyangubr
distibution data)wereextractedfrom the reective externd cross sectionfiles (MCNP) or from the code(GEANT4) directly for the
major materials/éementsin linearaceleratorand humanbody. The Varian linear acceleratowith multi-leaf collimator (MLC) was
modeledidenticallywith MCNP andGEANT4. Neuron generatiorin mgor componentsn thelinearacceleratorwassimulatedand
compared

Results: MCNP and GEANT4 implementedthe phobnuclearprocessin very different manners.Significant differencs in cross
sectiondatabetweenMCNP and GEANT4 werediscovereal. Severalinsttutionsprovidedthe crosssectiondatausedin MCNP, and
the cross sectiondata for the sameisotopefrom differert providersmayalsopresentargediscrepanies. Thereaults of photoneuton
producton in linear acceleratorcompament simulatedwith thetwo Monte Carlocodescanbe quite different Althoughneutronswere
nottransportedin our simuations, appreciabledifferencesin neutronfluence or neutrondosecan be expected.

Conclusion: MCNP and GEANT4 are two major Monte Carlo codes, capableof simulating photonrneuton generatiorandtransport.
The discrepances betweenthe two codesindicate the lack of compehersive understandingn physicsof the photonucleaprocess.
The investigabrs who worked with eithercodeshoudd be awareof the patenial uncertaintiesn their resultsregardng to secondary
pho-neutons.



