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Purpose: A movingphantomwithout computerinterfacewas fabricatedto simulatethemotionsof external contoursin 1D, semi-2D,
andsemi-3D translational movementsusinga singlemotor,andto investigatethegeometricaldistortion andtheresolutionof a
moving object.

Method and Materials: A moving phantom consists of a baseplate,a motor,3 adaptors,a phantomsupporter,anda pelvic phantom.
A single motor with 10 steps of speedcontrolleris usedto convert the rotatingmovementsto translation(up/down)movements.It
rotatesa metal wheel(20cmdiameterand 2cmwidth, and madeof stainless steel to stabilizethemotion)with three options(+/- 1, 1.5,
2cmamplitude),oneof which caneasilybereplacedto select theamplitudeof theup/down movements. Themetalwheel movesa
bar,which is connectedto oneof theadaptors. Therearethreedifferentadaptors:1D, semi-2D, and semi-3D adaptors,oneof which
canbereplaced.A pelvic phantom(30cmdiameter* 20 cm height * 10cmwidth) canbeinstalledon thetop of theadaptors.
Resolution plateandgeometricalplate canbeinsertedto investigate theresolution or geometricaldistortion of themoving phantom.

Results: Themovingmechanismcanmove the ~ 10 Kg phantoms, whenit is completely filled up with water. Thesimulated2/3D
motionswereverified with +/-0.5, +/- 1.0, and+/- 1.5cmoptions.

Conclusion: This phantomwill beusedto investigatethedosimetriceffectsfrom uniform scanningprotonbeamaswell as to
systematicallydeterminethedynamic resolution or uniformity of the4D CT scanner.
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