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Purpose: To test waterequivalenceof solid phantomsin thekilovoltagephotonenergy range

Method and Materials: Threesolid water-type phantomsandperspexwerecompared with water.Technetium-99mradionuclidewas
confined within and collimatedby a lead containerto producea narrowbeamof photonsof 5 mm diameter. Thetransmitted gamma
rays were measuredas a function of phantom thicknessusinga Phillips Skylight gammacamera.An energywindow of ±10% wasset
to excludelow energyscatter.This setupwasmodeled within theEGSnrcMonte CarlocodeV4.2.2andtheFLURZnrc usercode.The
total fluencewasscoredafter passingthroughthedifferent phantom thickness. The linearattenuationcoefficient wascalculatedfrom
the resultant transmission curves andcompared with publishedNIST datausingtheXCOM program.

Results: Themeasuredtransmissionvaluesfor thePlastic Water, RMI-457Solid WaterandRW3 phantomswere in goodagreement
with thosefor water, with a maximumdifferenceof 1.5%.However the transmission valuesthroughperspexdifferedby up to 4% as
comparedto water.The agreementbetweenEGSnrcand measuredtransmission values wasgood, with a maximumdifferenceof 1.3%
for all phantom materials. The linearattenuation coefficients derived from measurementsandEGSnrccalculationsagreedto within
2.4%. For all phantommaterials, the NIST linear attenuationcoefficient was greaterthan the measured and EGSnrc calculated
coefficients. Dif ferences betweenexperimental values and published NIST data are attributed to the energy resolution of the
scintillatorcrystalwithin the gammacameraandlimitations in the sourcedescriptionfor theMonteCarlocalculations.

Conclusion: This work hasdemonstrated a simple methodfor testing waterequivalencyof solid phantomsat low photonenergies
usinggammaray transmissionvaluesdeterminedfrom measurements andMonte Carlocalculations.


