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Purpose: To determinein-air and in-phantom output factors for a static TomoTherapybeam.

Method and Materials: Measurements andcomputer simulationsof in-air output ratios(Sc) andin-phantom output factors (Scp) have
beenmade for a staticTomoTherapybeam. In-air measurementsweremadeat a depthof 10 cm in a commercialmini-phantomfor
field widthsrangingfrom 1.8cm to 40 cm, for 2.5-cm and5.0-cm jaw selections. Measurementswere madeat source-chamber
distances (SCDs) of 85 cm and105cm. In-phantommeasurementswere madeat a depthof 10 cm in a full sizevirtual waterphantom
for thesamefield sizesand at anSCDof 85 cm. Data were normalizedto thevaluesfor thelargestavailablefield size(40 x 5 cm2).
Both in-air andin-phantommeasurementswerecomparedwith simulationsmadeon theTomoTherapyplanningsystemusing
simulatedCT datasetsof thefull sizeand mini-phantoms.

Results: In general, measuredand simulateddata agreed within 2% for theoutputfactorsdeterminedin this work. Measuredand
simulatedScps varied steeply(~ 15%)for thefield sizesinvestigated. In contrast,Scs showedlit tle changes with field sizeor SCD,
although themeasureddatademonstrated a slightly greatervariationwith field sizethanthesimulatedresults. Results wereconsistent
betweendata takenfor differentjawselections,with thebestagreementobservedfor thedeterminedphantomscatter factors, Sp.

Conclusion: The lack of a flatteningfil ter in theTomoTherapybeamexplainsthesmall variationof Sc with field size andSCD.
Thus,Scp is dueprimarily to phantomscatter, which shouldnot vary greatly betweenTomoTherapymachines. Thedeterminationof
outputfactorsmaybe usedin theverif ication of treatmentplanning doses,both for helicalandstatic deliveries.
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