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Purpose:For externalphotonbeams,thedepthdependenceof thestoppingpowerratio betweenair

andwaterin the buildup regionis difficult for accuratequantitativecharacterization.Qualitatively

the depthdependenceincreasesas the photonenergyincreases abovethe cobalt-60 energy.As a

result,the depthdependenceis often ignoredandthe “uncorrected”percentagedepthdosecurves

are being usedin many clinics. However, accurate knowledgeon dosein the buildup region is

important for applications suchasthe tangentialbeamsetup.This work is to look for a dosimeter

thatmeasureswith easethecorrect photonbeamPDD curvesfor all depth in phantomincludingthe

buildupregionandbeyond.

Method and Materials: ThePDDsof a 10 MV photonbeamat field sizeof 10x10 cm2 and100

cm SSDwasscannedin a water-tankwith a cylindrical (Scanditronix, RK) ion chamber,a parallel-

plane(NACP)ion chamber, anda diodedosimeter(Scanditronix,designedfor photonfield with

back-scatterabsorber). Theraw scan readings werecorrectedonly for theeffective point shiftsas

definedfor depthbeyonddmax. TheMonteCarlocodeEGSwas used to generatethe“true” PDD

curve.

Results: Theion chambers,diodeandEGSshowgoodagreement beyondthedmaxregion. In the

buildupregion,thediodematchestheEGScurvewithin 3% while thetwo ion chamber curves

differ from theEGScurveby 5% to 20%.

Conclusion: A scanning diode dosimeter can be designed to generatetrue PDD curves, with a

simpleeffective point correction, for both the buildup region and beyond for high energyphoton

beams. The easeof useafforded by suchdiode dosimeterswould mean more availability of true

PDD curvesat clinic, includingthedosebuildup region.


