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Purpose:

Mostof MonteCarlobasedmethodsestimatingradiation dosein computedtomography(CT) wereperformedusingMCNP or

EGScodes. TheBEAMnrc code, oneof MonteCarlocodes,wasusuallyusedto simulateradiationtherapyaccelerators, and

hasfine graphic interfaces andvarious componentmodules. Thepurposeof this work wasto verify thefeasibility of using

BEAMnrc codeto estimate radiationdosein a multidetector CT (MDCT) scanner.

Methodand Material s:

A SiemensSomatomSensation 64 MDCT scannersystemwasusedin oursimulationsto achievethestudyobjective. Detailed

MDCT inner structureswereconstructedby componentmodulesin theBEAMnrc codeto describethex-ray tube,filtrations,

bowtie filter, collimators andgeometryfactors. Further more,a pencil-type ionizationchamberanda batch of TLDs were

usedto measurethelateraldosedistribution. Thebeamquality, referredto half value layer (HVL) , wasmeasured with the

chamberandhigh-purity aluminum sheets.

Results:

Thesimulatedx-rayspectrahasbeencomparedwith thosein Xcom5 calculationsandtheyagreewith eachother. Comparisons

betweenexperimentalmeasurements for thelateralin-air doseprofile andhalf valuelayermeasures,andtheabsolutedosevalues

derivedfrom theMonte Carlo simulations for thebodyfilt er demonstrateagreementswith 0.6%.

Conclusion:

This work illustratesthefeasibil ity to extendtheBEAMnrc codefor modeling from radiotherapysourcesto CT sources.Future

work will beextendedto estimatedoseswithin voxelizedpatientmodels usingDOSXYZnrc.


