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Purpose:

Forsmadl photonfieldstabulatedTPR data arenot readilyavailable Aim of this work wasto find a functionalrepresentationvalid at
all dephsd andfor fields as smallas4 mm side lengh s. Such functionsgenerée high quality beamdataas inputto atreatment
planning sysem, or for caculating monitor units anddoseto anypointin wate for the full rangeof s andd requiredclinically.
Method and Materials:

Forbeamsof 6 and10 MV collimatedwith the ElektaBeamModulator, TPRwasmeasuedin waterwith a shieldedsilicon detector.
Field sizes werefrom 4x4mm?2to 160x210nm?2. For eachfield sizethe TPR wasfitted to

TPR =(D,+(1-D,)(1- 'B“ )) a exp(- 4 (1 - n d) d) - Thefirst factordescibesthebuild up, with Ds beingthe surface

doseand S abuild up gradient. a is anormalizaton factor,introducedto normalizeTPRsto 1 atadepth of 10 cm. The exponetial,
describeghedeclining part of the curve, where uis a pseudoatteruationcoefficientand 7 abeamhardeningcoeficient. Thefield
sizedepexdenceof the parameterswvas analyzel separa¢ly andappropria¢ functionswerefittedto thesedata The surfacedoseDg
wassetto therespectiveneanvalues,while 3(s) wasfitted to a powe function andz(s) and(s) to exporentials.

Results:

Themeasired TPR data could be fitted very well with the proposedunction. Owingto theincreasingamountof scatteredohobns
decreagswith field size. Thebeamhardeningy turnedout to be negdive exceptfor field sizesbelowl1 cm.

Conclusion:

Theproposé modelpredided TPRsgeneraly beter thanwith 1 % accuracyatall field sizesanddepthslts implementatiorimproved

the quality of monitor unit caculatons



