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Purpose:
To measure theradialdosedistributionin a cylindrical CT phantom for botha singleanddualsourceCT andto characterizeits shape
in orderto determinewhetherthenearparabolic shapeusedto justify CTDI volumecalculationswith equalweighting of thecenter
andperipheralCTDI valuesis applicable for a two tubedevice.

Method and Materials:
A cylindrical phantom,the samediameter(32 cm) asthe standardCTDI phantomwasmade with acrylic plastic. Whenassembled,it
consisted of a cylinderwith a cut in thetransverseplane. Landaueroptically stimulatedluminescence(OSL) dotsandKodakX-
OMAT V films weresandwichedin the transversalslit. Theassembled cylinderwasscannedusing a clinical protocolovera length
that extendedwell beyondits endpoints at 120kVp usinga SiemensDual SourceDefinition CT.

Results:
For a single tube,theradialdosedistribution asmeasuredusingboththe OSLdetectors andfilm is closeto parabolic. (Thedrop off
in scattercloseto thesurfaceis not well accountedfor by this simple curve.)Somewhatsurprisingly,deviation from a parabolic shape
near thesurfacewhentwo tubesareusedis only marginally differentthanfor onetube.Undertheconditionsof thescan,equal
weighting resultsin errorsof only a few%, duemostly to thedropoff at the surface.The 1/3*center+2/3*peripheral weightingused
in standard calculations stemsfrom alinearfi t and results in errorsof up to 11%.

Conclusion:
Measurements of thedoseprofile in a cylindrical phantomshowthatthe shapeis closeto parabolicfor bothsingleand dual source
machinesexceptfor drop off at the edges.A parabolicshaperesults in equalweighting coefficientsfor volumetricintegral dose
calculationsusingonly center andperipheralCTDI measurements.


