AbstractID: 6755 Title: A test for water equivalence of solid phantoms in the kilovoltage
photon energy range

Purpose: To test waterequivaknceof solid phanbmsin thekilovoltagephotonenegy range

Method and Materials: Threesolid watertype phaniomsandperspexverecompaed with water. Technetiurr@9mradionuclidewas
confined within and collimatedby a lead containerto producea narrowbeamof photonsof 5 mm diameter. The transnitted gamma
rays were measureds a function of phanbm thicknessusinga Phillips Skylight gammacameraAn energywindow of +10% wasset
to excludelow energyscatter.This setupwasmodded within the EGSnrcMonte CarlocodeV4.2.2andthe FLURZnrc usercode.The

total fluencewasscoredafter passingthroughthe different phaniom thickness The linear attenuatiorcoefficient wascalculatedfrom

the resudtant transmis$on curves andcompared with pubishedNIST datausingthe XCOM program.

Results: The measuwed transnissionvaluesfor the Plastc Water, RMI-457 Solid WaterandRW3 phanbmswere in goodagreement
with thosefor water, with a maximumdifferenceof 1.5%.Howe\er the trarsmisson valuesthroughperspexdifferedby up to 4% as
comparedo water. The agreemenbetweenEGSnrcand meaured transmisin values wasgood with a maximumdifferenceof 1.3%
for all phanbm materials The linearattenuabn coefficient derived from measurementand EGSnrccalculatons agreedto within
24%. For all phantommaterias, the NIST linear attenuationcoefficient was greaterthan the measued and EGSnrc calculated
coefficiens. Differences betweenexperimental values and published NIST data are attributed to the energy resolution of the
scintillator crystalwithin the gammacameraandlimitationsin the souce descriptionfor theMonte Carlocalculations.

Conclusion: This work hasdenonstrated a simple methodfor testing water equivalencyof solid phanbmsat low photonenerges
usinggammaray transmission valuesdeternined from measuremes andMonte Carlocalculations.



