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Purpose: Protonsandheavy ions looseenergy via atomic andnuclearinteractionprocesses.Whensimulatingcharged-particlebeam
characteristics,for example absorbed dosedistributions or secondaryparticle fluences,accuratephysicsdescriptions are required.
Sophisticatedcomputing techniques, e.g.Monte Carlo, areapplied for high accuracycalculations. However, the availability of high-
quality cross-sectiondata for the simulation of heavy charged-particle interactionsis far from being satisfactory. For example, the
intra-nuclearcascademodels that are employed for cross-section calculations are strictly valid only at high energies (>200MeV per
nucleon). Datalibrariesof charged-particle interactionsareneededto validatethecalculationsusingnuclearmodelsandfor directuse
in calculations.

Method and Materials: The new IAEA coordinated research project on heavycharged-particle interactiondata for radiotherapy
comprisesof a program to compileand evaluatecharged-particle nucleardatafor therapeuticapplications.Plan is to reviewdataand
parameterizations for protons and heavy ions. Sensitivity analysis for different applications will be done with different codesfor
representativeexamples.Theoutcomewill be a recommendationof preferred universalparameterization for all applications.Further,
the aim is to work with code developers of the Monte Carlo codesFLUKA, Geant4, MCNPX, and SHIELD-HIT in order to
implementreferencemodels for use in charged-particletherapysimulations.

Results: This presentationwil l discuss the sensitivity of nuclearinteraction datafor various applicationsin heavy charged-particle
therapy. We will discuss the nuclear interaction componentin patient dosecalculations,neutron background estimations,absolute
dosimetry, and PET imaging for treatmentverification. Basedon theseexampleswe will outline the specific aims of the IAEA
initiative.

Conclusion: The IAEA initiative aims at standardizing the use of charged-particle nuclear interaction data for Monte Carlo
simulationsin proton and heavy ion therapyin orderto improvetheaccuracyandcompatibility of dosimetricstudies.


