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Purpose: To producea multiplicity of depthdosecurveson a two-kVp orthovoltagesystemby appropriatecombination of the75 kVp
and225 kVp x-raybeams. 
 
Method and Materials: Using tabulatedpercentdepthdose(PDD) curvesat 75 and225 kVp for five rectangularapplicators (4x6,
6x8, 8x10, 10x15, and 15x20 cm2) for our Philips RT-250 unit, we calculated the mixed-beam PDDs for each applicator
using ,PDDPDD 2252257575 ⋅+⋅ ww where w denotes the beam component weight, the subscriptindicates the component kVp, and

w75+w225=1. By specifyinga doseD0 at thesurfaceandanisodoselevelat a particulardepth, we calculatedtherequiredbeamweights;
incorporatingthetissue dose ratesthenallowsusto calculatethebeam-on timesfor the75 and225kVp beams, respectively.

All single- andmixed-energy PDDswereverified in 20x20cm2 blocks of solid water(GammexRMI, Middleton, WI) using a field
standardelectrometerand ion chamberset.The ion chamberfit snuglyat the centre of a 2.0 cm thick block. The depthdoses were
measuredat solid water depths of 1.0 to 15.0 cm keepingthe source-to-surfacedistanceconstant at 50.0 cm, andusing10.0 cm of
backscatter material. ThePDD valueswerecalculatedby scaling themeasurementsrelative to the tabulated or theoretical valuesat a
depth of 1.0cm.

Results:Theion chamber measurements at 75 and 225kVp were within 2 percentagepointsof the tabulatedvaluesfor all rectangular
applicators. Similarly, the mixed-energy PDD curvesfor f75={0.25,0.5, 1.0} were also within 2 percentagepoints of the theoretical
expectations.

Conclusion: A fi rm theoretical formalism to create PDDscombining the 75 kVp and 225 kVp beamswasformulated and verified
experimentallyusing ion chambermeasurements.Our mixed-energymethodology allows oneto synthesizea multiplicity of PDDs
betweenanytwo orthovoltageenergies.


