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Purpose: To apply a series of Whole-Body PhantomsRepresenting An AverageAdult Male and FemaleUsing Surface-Geometry
Methods to the studyof external radiationdosimetry.

Method and Materials: Boundary reprentationwasusedto deformthe original organsautomaticallyinto two setsof standardRPI
Adult Male/Femalephantoms with volume/mass matchedwith thoseof theICRP.To finally define thephantomgeometries in Monte
Carlo codesfor dosecalculations, we developeda softwareto convert the finishedsurfacephantoms into the voxel phantomsat any
desiredvoxel size.The voxelizationused the parity count method together with the methodof ray stabbingon polygonsurface. The
corresponding MonteCarlo input file was derived automatically by our program "PhantomProcessor” . Averageabsorbeddosesto
organswereobtainedby MCNPX.

Results: The volume/massdata of the standardRPI Adult Male/Femalephantomsmatch with thoseof the ICRP. After mesh
voxelization, the volume/mass data of the voxel phantoms have the relative error less than 0.5%. The voxel resolutionsof the
Male/Femaleare3.2mm and3.0 mm respectively. The averageabsorbeddoses of internal organswerecalculatedusingthe6 external
neutron irradiation geometries. All resultswere normalized by the unit sourcefluence in accordancewith the standardusagein
radiation protection dosimetry for reporting fluenceto absorbeddose conversioncoefficients. Typically, 107 historiesweresimulated
andtheuncertaintieswerebetterthan about1% for mostof the targetorgans.

Conclusion: A seriesof RPIAdult Male/Female phantomshavebeendeveloped.Using oursoftwarewe havedevelopedadditional
registration anddeformation algorithmsthatallow a mesh-basedphantom to “morph” into a differentindividual.This seriesof
phantomswerevoxelizedandimplantedinto MCNPX.Theresults suggestthatMonteCarlo calculationscanbeperformedfor various
internaland external exposuresto ionizing radiation.


