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Purpose: The purposesof this work was to study the spallation product generation from a 355.91 MeV/nucleon carbonbeam
impinged ontoa cylinder of TissueEquivalentPlastic, andanalyzeits spectraasa functionof energydistributionanddistanceusinga
three-dimensionalMonteCarlo particle transport code.

Method and Materials: Simulations wereperformedusing a 350 MeV/nucleon carbon ion beamincidenton a test phantom. The
geometryfor thetestphantomwasa cylinderwith 20 cm heightand10 cm radiuscomprisedof TissueEquivalentPlastic.An energy
of 350MeV/nucleon wasselectedbecause it is in therangefrequently used in carbonion therapy. Monte Carlo analysesfor spallation
production weredoneusing HETC-HEDS.

Results:A total of 23.74% of the originalbeamwasfragmented into chargedparticlesbetweencharges1 and5. Almost all charged
fragments deposit their energieslocally within thecylinder,andnothing escapes from thesystem..Comparedto neutronsandprotons,
chargedparticlefragment production is muchlower asthepercentageswere473.28% and295% for neutronsandprotons,
respectively.For protons,most particleswill exit thetargetfollowing thedirection of theprimarybeam.For theneutronscase,
however, the473.28% exit thetargetin all directionsmakeit verydiffi cult to concludethattheir directionis random.

Conclusion:
Secondary particle production is alarming especiallyfor neutronsproduced.Thosesecondaryparticleshavea widerangeof energy
andarecertainly able to causesecondary tumors.For thechargedparticlesheavierthanprotons,almost24%of theprimary beamis
produced asparticlesthat rangefrom charges1 through5. For theneutronsandtheprotons,thefluenceswere473%and 293%.Those
particles havehigh quality factorsandcouldtravelenoughdistanceto causeDNA damagein healthy tissue.


