AbstractID: 8482 Title: Modifications of the MCNP code to facilitate Monte Carlo dose
calculations with a CT geometry

Purpose: MCNP is a powerful Monte Carlo code,which is capableof modeing threedimensionalconplex geometriesandin the
meanwlil e provideshigh compttationalefficiency. However,asa generalpurpos code,not all the issuesn the specifc application
of Monte Carlodosecalkulationin a patientgeometry werefully addessedThe pumposeof this studyis to developa modified version
of theMCNP codeto facilitateMonte Carlo dosecalculatiors involving alarge numberof CT voxds andgeometrychange.

Method and Materials: A new type of BOX object is addedto MCNP for being the containe of a CT volume. Unlike the
universe/fillstructurein MCNP, this CT boxis only filled with asingle ordinaryMCNP BOX objectof thedimensionof a CT voxel.

Thelocation, dimensions, and materialof the CT voxel box areallowed to change Therefoe, this voxel box is able to representiny
CT voxel in the CT volume. Sucha schemehasthe advantagef savingcomputermemory. The materal for CT voxelscanbe a
Hounsfield unit (HU). The HU will be convertedto a MCNP material on the fly. With the densityeffed ignored, the density of a
mateial is allowedto change Hence,ead HU is associate with a uniguemassdensty without defining a materialfor eachHU. The
geanmetrycanalsobechangedn a simulaton to enabé simulationsinvolving motionssuchasMLC leaf movement.

Resultsand Conclusion: A modified MCNP codeis currertly under devdopmentanddehugging. Thenew codewill onehard takes
advantage of the gred featurs in MCNP, and on the other handfacilitate and speedup the procedue of CT basedMonte Cailo

simuations. It will espe@lly simgify motion-involved simuationssuchasthosefor IMRT.



