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Abstract
Computedtomographyutili zation hasincreasedmarkedly in recentyears, astheperformance
of modern scannersimproves.Theincreasedutility of CT alsobrings with it concernsabout
theradiationdoseassociatedwith theseprocedures.Additionally, computedtomography
systemsarebeingdeployedfor researchinvestigations involving small animals, andother
specializedsystemssuchasbreastCT arealsobeing evaluatedfor efficacy.Given theseuses
of CT technology,patient(mice andhumans) sizespana considerable rangeof diameters.In
this investigation, MonteCarlosimulationswere usedto evaluatethe radiationdoseto long
cylinders of waterandpolymethyl methacrylate(PMMA) over a comprehensiverangeof
cylinders from 1 cm to 50 cm in diameter.In addition, monoenergetic x-raybeamswere
studiedrangingfrom 5 keV to 150 keV. Radiation dosewas assessedat three different
locations,includingthe Center, periphery,andover the entire volumeof thecylinder.The
geometry of a commercial CT scannerwassimulated, and theinfluenceof both thebodyand
headbow tie filters aswell asno bowtiefilt er wasstudied.Theresults of this investigation
demonstratesthecontinuum of radiation doseacrossa wide rangeof patientdiameters.In
addition to demonstrating specific trendsin CT dosimetry, a spreadsheetis available which
allows thecomputation of radiation dose overa wide range of object diameters,for waterand
PMMA, for a largenumberof x-rayspectra.


