
AbstractID: 8565 Title: An evaluation of solid phantoms for the
dosimetry of low energy photon beams

Purpose: To evaluatewater equivalency of solid phantoms for the dosimetry of low energyphoton
beams.

Method and Materi als: The physical propertiesand composition of the solid phantomsstudied
were taken from the IAEA TRS398 dosimetry protocol. Doses were calculated using the
PENELOPEMonteCarlo codeV2006 for photonbeamsin theenergyrangeof 50 to 280kVp. The
incidentphotonspectrawerecalculated using an analyticalmethod(Ma and Seuntjens1999). The
following wascalculated: (1) central axis depthdosesthroughthephantoms and(2) doseto a small
voxel of water locatedat the surfaceof the solid phantom. The numberof incident particleswas
selected to providestatistical uncertaintiesof lessthan0.5%.

Results: For the depth dose calculations,the greatestvariation occurred using the 50 kVp x-ray
beam. The depth dosesmeasured in white polystyrene(RW3) and Plastic Water had the greatest
variation of up to +14% and -19% respectively as comparedto water. For the doseto the water
surfacevoxel, thechangesin dosevaried between–4.5% to 10.6% for the 50 kVp x-ray beams with
the polystyrene and RW3 solid phantoms giving the worst results. In comparison,the doses
measured in the RMI457 Solid Water were in excellent agreement with dosesto water, giving
differencesof lessthan2%.

Conclusion: We havedemonstrated that some solid phantoms cangive significantdosedifferences
if usedfor dosimetryof low energy photonbeams. This occurswhetherthesolid phantomis usedfor
depth dose measurementsor for providing backscatter material. These differencesshould be
quantifiedbeforeclinical use of thesolid phantom asa substitutefor water.
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