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Purpose: Optimization of ion radiotherapyand spacecraft shielding is critically dependentupontherelative linearstoppingpower
(RLSP)of eachmaterial throughwhich an ion would pass. In radiotherapy, RLSPs for patienttissues areusually obtainedby con-
verting kilovoltagex raycomputedtomography(KVXCT) numbers; however,someregistrationandimmobilization devices, implant
materials, anddosimetry phantomsdo not lie on the standardKVXCT number to RLSP conversion curve. KVXCT imagingis also
proneto artifacts createdby high atomicnumberand density materials. Ion computedtomography(ICT) could reducetheseproblems
but these systems currently existonly in theresearchstageand, for abdominal scanning,would require energies andfield sizesgreater
thanavailablewith current therapyacceleratorsand beamdeliverysystems. Megavoltagex raycomputedtomography(MVXCT)
may offer analternativeimaging scheme.
Methodsand Materials: TheRLSPsfor twenty-two materials weremeasuredusing a parallelplate ionization chamberandscanning
water phantom in proton, carbon ion, andiron ion beams.Thesesamematerials were scannedusingbothKVXCT andMVX CT.
Resultsand Discussion: TheMVXCT versusRLSPfunctions for thethreeionswere almostidentical. The functionswere approxi-
mately bi-linear but thechangein slopewassmallerthanfor the KVXCT curvesanddeviationsbetweenmeasuredandfit datawere
smaller.
Conclusions: An MVXCT numberto ion RLSPconversionfunction hasbeen generatedfor usein treatmentplanning. Althoughthe
functiondoesnot accountfor theeffect of ion nuclearinteractions,MVXCT numberscanbeusedto predicttherangeof ionsand may
serveasanintermediatestepuntil ICT is developed. Experiments maynowbeperformedto compare KVXCT andMVXCT based
treatment planningin thepresenceof artifactsandnon-tissuelike materials.
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