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Purpose: To investigatethe effectsof miniphantom materialson in-air output ratio measurement.

Method and Materials: Monte-Carlo (MC) simulationswereperformedto examine the effects of miniphantom materials on in-air
output ratio for photon energies6 MV and 15 MV and for collimator settings rangingfrom 3×3 to 40×40 cm2. The miniphantom
materials includedwater, PMMA, graphite,copper,and lead. EGSnrcand BEAMnrc (2007) software packageswere usedfor the
simulations.Theminiphantomsin thesimulationswereof cylindrical shapeandthelateral dimensionswere4 g/cm2, which werelarge
enough to provide electron equilibrium. Attenuationcoefficients andenergyabsorption coefficientsfor each collimator setting were
calculatedusingenergyspectra. Phantomscatter factors wereobtainedby dosesimulationsin miniphantoms. Correction factorswere
developed for attenuation coefficient, massenergy absorption coeff icient, and phantomscatter factor. The product of thesethree
correction factors gavea total correction factorfor in-air out ratio.

Results: In-air energyspectrafor primary andheadscatterbeamswereobtained for eachenergysettingandcollimator setting using
beamcode.Thereis anenergyspectrum shift betweentheheadscatteredandprimary beams. In addition, themagnitudeof headscatter
energyfluenceincreases signif icantly as thecollimatorsetting is changedfrom 3×3 to 20×20cm2. Correctionfactors for in-air output
ratio, which weredeterminedby MC simulationsandmeasurements,respectively, were compared.

Conclusions: MC simulations confirmed our experimental correction factors for miniphantomsmade of different materials.The
maximum total correctionfactorsfor miniphantomthicknessesup to 30 g/cm2 are lessthan 1.01. For the miniphantom thicknessof 10
g/cm2, themaximumMC (measured) total correctionfactorsfor in-air output ratio on thecentral-axisare 1.002 (1.002),1.004(1.003),
1.005 (1.005),and1.007(1.007) for PMMA, graphite, copper, andlead,respectively. The correctionfactors aremuchlargerat off-
axislocations.


