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Purpose: The purposeof this study wasto testthe effectiveness of aew collimating mated made ofcarbon foam and lowdensty
polyethykene.The hypothesis ishtat the cabon foammaterial will produce fewer neutms and be merafordable to nanufacture
than conentional materia. Thestudy includes comarison with galations produced 5m a tungten target and a@mbination
betweena new matefal and tungsten, as well asie effed of the poductsin Tissue EquivalentBstic, and the energy depasit
contibution to the totl dose. Tte stidy also irtludes ncorporating a new Miti-leaf Collimator concept.

Method and Materials The cdlimation materal developed in this stidy is based on a space radibn shielding mateals NASA
projed, and it salow densty Polyethylene hat wa impregnaied into Carbon Feam (PELevFOAM). The material has a dsity of
1.071 g/cn3, a hydrogen @mic conposition of 10.5% and carbon atmic composition 089.5%. Monte Cdo analyses for neutn
andsecordary protongroduction wasperfamed (usig HETGHEDS).

Results: The number ofieurons poduced withTungsten is 6.78 % ofthe primary proton beam. PELowdam ard PELowFoam
with tungsten produce alog 3.5 times feweneutonsthan tungstn alore. Sscondary potonsproduced are not of concern. Atrst
45.43 % of the prary beam depsitedits energyas a scattenig neutron intdhe Tissue equivalent Plastic. ®mumkeris alarning
andneedsto ddinitely be take into considerapn.

Conclusion: A novel materialvas teded hatis made oflow densty polyethylene inpregnated in adon foam to le used for
collimating protonbeamsnsteadof usng high Z materials like tungsen. Outof the three materials, tungsten foemed theworst
producig 66%of the primary eamin the formof neutronswhile the PELowFoam mduced about6% neutrons, and the
PELowFoantombined with uingstenproduced abadul9% nedrons.



