AbstractID: 6889 Title: Calculating electron-beam central-axis depth doses using the
Final Aperture Superposition Technique (FAST)

Purpose: To quickly cdculate centralaxis deph dosesfor arbitraily-shape electron insertsusing precalcudted diff erentialdose
daa.

Method and Materials: Monte Calo simulation (EGS4)is usedto obtain phasespace distributionsin a planeupstrean from the
insert. Fromthesedistributions, central-axis dos in a waterphantomis calkulatedfor a) an openconfigurationwith no insertin the
applcator andb) a fully shielded corfiguration with a completely solid insert. Differentialdos datasetsre createdby tagging the
locationof pariclesastheypassthrough theinsertandscoringcontibutionsto the dose from differentregiors. For arbitrarily-shaped
inserts,the Final Aperture Supepostion Technique (FAST) codeaddsopenand shieldedcontributionsgiven an outline of theinsert
opering. Differential doe datagts are calculatedfor a rangeof energies(6-21 MeV), applicator sizes(10-25 cm), and sourceto-
surfa@ distanceg100-110 cm). FAST calculatonsarecomparedwith full MonteCarlo simulationthroughthe insertusing the sarre
initial phasespacdlistribuions.

Results: FAST depth dosesare similar to the full simulation but terd to be slightly lower in dose,particularly for higherenergy
beams. This “collimator effect” is dueto theinability of FAST to scoredosefrom particlesthatescapethe shield throughthe edgesof
the insertopening. An average calimator effect curve hasbeendefined usinga linear fit to the aveige differencebetweenfull
simuation and FAST for a 2 cm diameteropering anda fully openapplcator. Usingthis curve to correctthe FAST dosesresultsin
meanresidualerrorsandstandad deviationsin theseerrors of lessthana pecent.

Conclusion: With a minor correctionfor the collimator effect, the FAST programcan accuratelycalculatecentralaxis dosesfor a
largerangeof treatmenpaametes.



