AbstractID:9097Title: Study of the useof protonsandcarbonionsfor paientimaging

Purpose An evaluaion of protons and carbonions for geneating radiographicimages is peformed The contrast, signd-to-noise
ratio, energyand spatid spreadof protonsand carba ions pasing throuch varioustissuesdefinal in ICRU were evduated for
differentincidentenergies.

Method and Materials The Monte Callo packageGEANT4 was usedto simulate the transmrt of protons/cabonions through
different ICRU soft tissuessuchas: H,O, lung, adiposetissue softtissue,muscle,cartilageand cortical bone. Protm eneagies were
150-300 MeV and carbonion energieswere 360-500 AMeV. In order to study how the energy andthe spatid spreadof the bean
variesfor differentthicknessesf ICRU tissues.Theincidentprotonandcarbonionswere pencil beamlike with spotsizeof 1 micron-
meterandwith direcion of motion perpendiculato the surface of the phantom.The spatid spread of exit partides is obtaned from
the standird deviaton of the positionof the exit particlesrelative to the centerof the incidentbeam

Results The spatial-sprea of 200-300MeV protonsand360-500 AMeV carbonions passingthrough 20cm of softtissue represening
a typical body thickness,was respedtrely 2mm and 0.05mm. Carortions allow significantly beter spatial resoltion than proton
beams.The meanexit energyfor protonsandcarba-ionswasrespectively87-223VieV and 113320 AMeV. Theenemgy spreadof the
protonsand carbonionswasregectiely 5.1-8.0MeV and1.280.91 AMeV. The contrast of 10mm of bone-to-soft tisswe is 7.20%
2.1%and59%53%respetively for protansandcarbonions.

Conclusiors The spatal-resolutionattanablewith protonsandcabon-ions passimg through20an is respedively 2mm and0.050mm
Thessignificantly heavie carbon ions sufferless multiple Coulombscatterwithin the patient thanthe protonsand therefore canallow
sharper images.Contrastof boneto-tisaue is higherin carbonrions thanin protons. The high cortrast makesthis tool attracive for
online tregmentpostion-verification.



