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charged-patrticle radiotherapy

Purpose: Praonsandheavy ions looseenergy via atonic andnuclearinteractionproceses.Whensimulatingchaged-particlebeam
characteristicsfor example absorbed dosedistributions or secondaryparticle fluences, accuratephysicsdescriptons are required.

Sophisticatedcomputirg technigies e.g. Monte Carlg, areapgied for high accuracycalculdions However, the availability of high-

qualty crosssectiondata for the simulation of heavy chargedparticle interactionsis far from being satigacory. For examge, the
intra-nuclearcascadenodeb that are emgdoyed for crosssecton calculatiors are strictly valid only at high energes (>200MeV per
nucleor). Datalibrariesof chagedparticle interactionsareneededo validatethe calculationsusingnudearmodelsandfor directuse
in calcuations.

Method and Materials: The new IAEA coodinaied reseach project on heavy chaged-particle interactiondatafor radiotherapy
compisesof a progran to compileand evaluatechargel-particle nucleardatafor therapeuticapplicationsPlanis to reviewdataand
parametedations for protors and heary ions. Sensitvity anaysis for different applications will be done with different codesfor

repreentativeexampés. The outaoomewill be arecommendationf preferrel universal paameteization for all applicationsFurther,

the aim is to work with code devdopers of the Monte Carlo codesFLUKA, Gean#, MCNPX, and SHIELD-HIT in order to

implementrefersancemodek for use in chargeeparticletherapysimulations.

Resuts: This presentatiorwill discus the sensilvity of nuclearinteracton datafor various applicationsin heavy chargedparticle
therapy. We will discuss the nuclea interaction componentn patent dosecalculations,neuton backgound estimations,absolte
dosimetry, and PET imaging for treatmentverificaion. Basedon theseexampleswe will outline the specift aims of the IAEA
initiative.

Conclusion: The IAEA initiative aims at standardizing the use of chargedparticle nuclear interaction data for Monte Carlo
simuationsin proton and heavy ion therapyin orderto improvetheaccuacyandcompatibility of dosimetricstudies.



