AbstractID: 7696 Title: Benchmark measurements in heterogeneous phantoms under
conditions of electronic disequilibrium

Purpose: To performsydemaic measurement®f photonbeamcharacerisics undercondiions of electroric disequlibrium for the
purposeof benchmaking dosealgorithms.

Method and Materials: Slab phartomsconsisted of styrofoam (p=0.03y/cnt), lung-equivalent (p=0.21g/cnt), andboneequivalent
(p=1.7g/cm®) materials.emrbeddedwithin solid water. lon chamberswith activevolumesof 0.12%m° and 0.01%n* and EDR2 film
were used to measuredeph dos and off-axis photonbeam chaactrisics within seveal phantomgeometrés Expeiimentswere
conductedfor field sizesfrom 2x2 to 25x25cm, for 6 and23MV phota beamgroducedrom a Siemers acceleratar

Results In the styrofoam phantom, the averageagreemenbetweenthe two ion chanbers was within 2% for both enegies with
maximum differencesof 9% observedin the sharpdosefalloff region for small field sizesdue to chambervolume effects The
0.125cm® chambe over-estmateddosein the sharpfalloff regiors within the low densiy heterogeneitis at the smallest field sizes
dueto increasedsolumeaveraging. Relatve dosefilm measuremes demonstated sharpepenumbralgradientshanion chambes.
Dosereducion in the lower dersity phanbms wasenhancedvith reducednateral densityandfield size,andincreasedbeamenergy
Depth dose calculatiors differed by up to 20% and 10% versusmeasurerants in the lung phantomfor the 6 and 23MV beans,
respectively. Thes discrepancieswere partly attributedto a poorerfitting beammode for 23MV photons. Calculatons were on
averagewithin 4% of measiremerts in the bonephantomfor the 6MV beam,but largerdiffererces (~ 12%) were foundfor 23MV
phobons likely dueto increasedpair production at this energy. Point dosecalculatonsdifferedfrom measurments in a lung/tumor
phartom by 6% for 3x3cm, 6MV photons

Conclusion: Measuements under conditions of electronicdisequilbrium are confoundedby manyfadors and must be performed
with utmostcarefor algorithmic verificaton atthe +2% level.
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