AbstractID: 6894 Title: Orthovoltage Dosimetry: Percent Depth Dose Multiplicity from
Two Energies

Purpose: To producea multiplicity of depthdosecurveson atwo-kVp orthovoltagesystemby appopriatecombinaton of the 75 kVp
and225 kVp x-ray beans.

Method and Materials: Using tabuated percentdepthdose(PDD) curvesat 75 and 225 kVp for five redangularapplicatos (4x6,
6x8, 8x10, 10x15, and 15x20 cn?) for our Phlips RT-250 unit, we calculatedthe mixed-beam PDDs for each applicator

usingw,; (PDD5 + W,,; (PDD ¢, Where w dendes the beam componeh weight, the subscriptindicaes the compnentkVp, and

WzsHtWops=1. By specifyinga doseD, atthe sufaceandanisodoselevelata particulardeph, we calculatedherequiredbeamweights;
incorporatingthetissue dos ratesthenallows usto cdculatethe beamon timesfor the 75 and225kVp beamsrespectively.

All singe- and mixed-enegy PDDswere verified in 20x20cn? blocks of solid water (GammexRMI, Middleton, W) using a field
standardelectrometer and ion chamberset. Theion chamberfit snuglyat the cente of a 2.0 cm thick block The depthdose were
measuredat solid water depths of 1.0 to 15.0 cm keepingthe souceto-surfacedistanceconstnt at 50.0 cm, and using 10.0 cm of
baclkscater material. The PDD valueswere calculatedby saaling the measurementsdlative to the tabulated or theaetical valuesat a
depth of 1.0cm.

Results: Theion chambe measuemerts at 75 and 225kVp were within 2 percentag@ointsof the tabulated valuesfor all rectangular
appicators Similarly, the mixed-enegy PDD curvesfor f;s={0.25,0.5, 1.0} were also within 2 percentaggoints of the theoretcal
expetations.

Conclusion: A firm theoretich formdism to create PDDs combining the 75 kVp and 225 kVp beamswas formulaed and verified
experimentallyusingion chambemeasuements.Our mixed-energymethoddogy allows oneto synthesizea multiplicity of PDDs
betweenanytwo orthovoltageenergies



