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Purpose: To performsystematic measurementsof photonbeamcharacteristics underconditions of electronic disequilibrium for the
purposeof benchmarking dosealgorithms.
Method and Materi als: Slab phantomsconsisted of styrofoam(ρ=0.03g/cm3), lung-equivalent (ρ=0.21g/cm3), andbone-equivalent
(ρ=1.7g/cm3) materials,embeddedwithin solid water. Ion chamberswith activevolumesof 0.125cm3 and 0.015cm3 andEDR2 fi lm
were used to measuredepth dose and off-axis photonbeam characteristics within several phantomgeometries. Experimentswere
conductedfor field sizesfrom 2x2 to 25x25cm, for 6 and23MV photon beamsproducedfrom a Siemens accelerator.
Results: In the styrofoam phantom,the averageagreementbetweenthe two ion chambers was within 2% for both energies with
maximum differencesof 9% observedin the sharpdosefalloff region for small field sizesdue to chambervolume effects. The
0.125cm3 chamber over-estimateddosein the sharpfalloff regions within the low density heterogeneitiesat the smallest field sizes,
dueto increasedvolumeaveraging. Relative dosefi lm measurements demonstrated sharperpenumbralgradientsthanion chambers.
Dosereduction in thelower density phantoms wasenhancedwith reducedmaterial densityandfield size,andincreasedbeamenergy.
Depth dose calculations differed by up to 20% and 10% versusmeasurements in the lung phantomfor the 6 and 23MV beams,
respectively. These discrepancieswere partly attributedto a poorerfitt ing beammodel for 23MV photons. Calculations were on
averagewithin 4% of measurements in the bonephantomfor the 6MV beam,but largerdifferences (~ 12%) werefoundfor 23MV
photons, likely dueto increasedpair production at this energy. Point dosecalculationsdifferedfrom measurements in a lung/tumor
phantom by 6% for 3x3cm, 6MV photons.
Conclusion: Measurements underconditions of electronicdisequilibrium areconfoundedby manyfactors and must be performed
with utmostcarefor algorithmic verification at the+2% level.
Acknowledgement:NIH/NCI-R01CA106770


