
AbstractID: 8738 Title: Implementation of a Sector-Integration Method for Calculating
Electron Cutout Factors at Extended Distances

Purpose: To developa spreadsheetthat enablesa physicist or dosimetrist to quickly determineelectron-beamcutout factorsfor
irregularly-shapedaperturesat extended distances.

Method and Materials: Cutoutswith circularaperturesfrom 10cmto 1cmdiameterwere fabricatedto fit insidea 10x10cmelectron
applicator. Thecutoutfactor for each wasmeasuredwith 9 MeV electrons at two depths(dmax andR90) andfive SSD’s(100,102,
105, 110, and 120cm). A polynomial fit to the data yielded the cutout factor as a function of aperture radiusfor eachSSD-depth
combination. A spreadsheet waswritten that estimatesthe cutout factor for an irregularly-shapedcutoutby dividing the cutout into
sectors,calculatingthe cutoutfactor for eachsector,and taking theaverage.

Results: Changesin the cutoutfactor asa function of SSDwerenoted. The spreadsheet wastestedusing10 electron cutoutsfrom
actualpatienttreatments.For each cutout,thecutout factorwasmeasuredfor all fi ve SSD’s at bothdepths. Thespreadsheetwasused
to estimate the cutout factor for each cutoutat eachSSDand depth. Exceptfor cases wherethe cutoutwasespeciallynarrow and
concave, thespreadsheetestimatedthecutoutfactor to within 1% of themeasuredvalue.

Conclusion: Thespreadsheetcorrectly estimated the cutoutfactorfor mostsituations,regardlessof depthor distance,andtook only a
few minutesto use. Using this spreadsheetreducesthe needfor the physicist to measure the cutout factor directly, which canbe a
considerable time savings. It also removesany needto useless-accurateapproximations.
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