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Purpose: The purposesof this work was to study the spalation product generatn from a 355.91 MeV/nucleon carbonbeam
impinged ontoacylinder of Tissue EquivalentPlastic, andanalyzeits spectraasa function of energydistributionanddistanceusinga
threedimensbnalMonte Carlo partide trangport code.

Method and Materials: Simuations were performedusing a 350 MeV/nuclea carbonion beamincidenton a testphanom. The
geometryfor thetestphantomwasa cylinderwith 20 cm heightand 10 cm radius conprisedof TissueEquvalentPlastic.An energy
of 350MeV/nuclem wassekctedbecaugit is in therangefrequertly used in carboniontherapy Monte Carlo analysesfor spallation
producton weredoneusng HETC-HEDS.

Results: A total of 23.74% of the original beamwasfragmented into chargedaticlesbetweerchargesl and5. Aimog all chaged
fragmerts deposi their erergieslocdly within thecylinder,andnothing escapes from the system. Comparedo neutonsandprotons
chargedoarticlefragmert production is muchlower asthe percentagesvere473.28% and295% for neutronsandprotons,
respectivelyFor protonsmod particleswill exit thetargetfoll owing the direcion of theprimarybeam.Fortheneutonscase,
howe\er, the473.28% exit thetargetin all directonsmakeit very diffi cult to concludethattheir directionis random.

Conclusion:

Secondawy particle production is alarming egeciallyfor neutonsproduced Thosesecondaryarticleshaveawiderange of enegy
andarecertanly able to causese®nday tumors.For the charged particlesheavierthanprotons,almost24% of the primary beamis
producel asparticlestha rangefrom chargesl through5. For the neutronsandthe protons the fluenceswere473%arnd 293%.Those
partides havehigh qualty factorsandcouldtravelenoughdistanceo causeDNA damagen hedthy tissue.



