AbstractID: 6785 Title: Monte Carlo simulation and design of a carbon nanotube small-
animal Micro-RT system

Purpose: To useMonteCalo simulationsto charactedethe designandpeaformanceof ananotechnologypased high spatialand
temparal resoluton smal animd micro-RT system.

Method and Materials: The proposedmicro-RT systemusescarbonnanotule fi eld emissiontechnologyto producearraysof
individually andeledronically cortrollablex-ray pixelsthatcanform spatiallyandtempoglly high resolutionmodulatedrradiation.
Combiredwith theexising cabonnanotute field emisionmicro-CT, thefuture micro-CT-RT systempromises a high spatialand
temparal resolutonimage-guidedirradiation systemidealfor smallanimal reseach. Prospectivedesgnsfor themicro-RT sygem
wereevaluatedusingEGSnc-basdMonte Carlosimulations. Designaspecs studiedincluded:1) x-ray anodedesign 2) collimator
design,and3) dosimetricconsderatons, includingdoserate,inhomayeneiy correcions andthe ovellap effect of adjacenpixel
beams.

Results: Anodestudiesndicatetha reflective andtransmssia targetdesigngproducesimilar dosimetic propertes, finding dose
ratesof 40 cGy/min/mA/pixel areachievablatisocenter (10 cm SAD) for 2 mmx 2 mm pixelsin a 3 cm diametermousemodel. For
beamenegiesof 80-100kV, photonshelow 20 keV mustbefilt eredoutto eliminateexcessre surfacedosefor the mousemodel.
Thisfiltration canbeacdieved usng atungstertransmisiontarget26 um thick or a2.5 mmAl filter with thereflectivetarget. Dose
overlg betweeradja@ntx-ray pixels produceshigh or low dosespotsfor a singlebeamarray direction. Whenopposingoeampair
configurationsareused the doseinhomogeeity is reducedo nedigible levelsnearisocenterand20% nearthe surface.

Conclusion: Monte Cailo simulation studiesareinstrumentato thedevelopmentf anovelmicro-RT sygem. Theyareusedto
evaluateperformancen differentsystemdesigrs withoutthe cost of prototypefabrication. The Monte Cato study verified basic
dosimetricfeaturesof theinterdedmicro-RT design.



