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Purpose:
For small photonfieldstabulatedTPRdata arenot readilyavailable.Aim of this work wasto find a functionalrepresentationvalid at
all depthsd andfor fields as smallas4 mm side length s.Such functionsgenerate high qualitybeamdataas inputto a treatment
planning system,or for calculating monitor units anddoseto anypoint in water for the full rangeof s andd requiredclinically.
Method and Materials:
For beamsof 6 and10 MV collimatedwith theElektaBeamModulator,TPRwasmeasuredin waterwith a shieldedsilicon detector.
Field sizes werefrom 4x4mm²to 160x210mm². For eachfield sizetheTPR wasfitted to
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doseandβ a build up gradient. α is anormalization factor,introducedto normalizeTPRsto 1 at a depth of 10 cm. Theexponential,
describesthedecliningpart of thecurve,where µ is a pseudoattenuationcoefficient andη a beamhardeningcoefficient. Thefield
sizedependenceof theparameterswas analyzed separately andappropriate functionswerefittedto thesedata. ThesurfacedoseDs

wassetto therespectivemeanvalues,while β(s) wasfitted to a power function andµ(s) andη(s) to exponentials.
Results:
ThemeasuredTPR data could be fitted very well with theproposedfunction. Owingto theincreasingamountof scatteredphotonsµ
decreaseswith field size.Thebeamhardeningη turnedout to benegative exceptfor field sizesbelow1 cm.
Conclusion:
Theproposed modelpredicted TPRsgenerally better thanwith 1 % accuracyat all field sizesanddepths.Its implementationimproved
thequality of monitorunit calculations.


