AbstractlD:6727Title: Evaludion of Different Simulationand DosimetryTedhniquesn
SmallField RelativeMeasurenents

Purpose: Thepurposeof this studyis to compareandevduate severaldogametry and
simulationtechniqguesha canbeusedto quantifythebean profilesin small radiation
fields, epeciallyin thepenumbra regions.

Method & Materials: Sevea different radiationdosimety techniquesincludingion
chambedosimetry(RK & PinPointchambe), diodedosimetry(Scanditronix stereotatic
diode) andradiogrghic (EDR) andGachromic(HS) film dogmetrywereutilized to
measurehe beamprofiles of 5 mmand 45 mm radiosurgry fields at 95 SSDanddepth
of 5 cm. Theprofiles from theion chambes werefurtheranalyzedusing a detector
responsdunctionpreviouslydeterminedby MonteCarlo simulaionsusing
deconvoltion methoddo reducethe beambroadaing effect producel by thefinite
detectorsize. Thesameradiosurgey fieldswere alsomodela usingMonte Carlo
(MCNP5)simulation, including modelingchambersandtheir regective responsesThe
beampenumbragrom the variousdosimery andsimulationtechniqueswerethen
compared.

Resuls: Forthe5 mm cone theMonteCarloand diodemeasirementsverein
agreemenivith a20%-80% penumba at 1.1 mm. Gafchromicfilm andthede®nvdved
RK measurerantswerelargerat 1.8 mm. EDR film andtheraw RK chambe penumbas
were2.7mm. Forthe45 mm conethe penumbraesultswereasfollows: Monte Carlo-
2.7mm; diode2.0mm; Gachromic3.2 mm; deconvolvedRK-3.6 mm; EDR-3.7 mm;
andraw RK-4.1 mm.

Conclusions: Monte Carlosimulations, stereptacticdiodemeaurementsind
Gafchromicfilm havearangeof penumbiasthatarewithin ~ 1 mm for stereotectic
cones.Forion chambes, sud asthe RK chambel(radius2 mm), deconvolutiorof
previoudy determine detedor responséunctionscanreducepenumbralbroadernng due
to thelargerdetectorsize



