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Purpose: To quantifythephotondetection efficiencyof theTomoTherapy® X-ray
detectorandassessits impact on megavolt CT imagequali ty.

Method and Materials: Thesignalto noise ratio of two similar X-raydetector arrays
availableon TomoTherapy® Hi·Art® systemswasmeasuredduringexposure to the
megavolt X-ray imaging beam. Thesemeasurementsarecomparedto calculationsof the
idealsignal-to-noiseratio if all incident photonsweredetected to determinethedetective
quantumefficiency(DQE). Similarly, thesignal-to-noiseratio is measuredin CT images
reconstructedfrom datacollected by thesedetectorarrays andcomparedto theoretical
predictions.

Results: Thedetectionefficiencyof theout-of-focusdetector cellsare11%and18%for
thetwo typesof detectorarraysstudied. Theefficiencydropsfor thecentraldetector
cellsthatarealignedtoward thesource. Thesignal-to-noiseratio in theresultingCT
imagesis 19.7and28.4usinga doseof 1 cGy to thecenterof the30 cm diameter solid-
waterphantom.Theseimagesignal-to-noise ratiosarein goodagreementwith previous
theoreticalpredictionsat this doselevel, beamenergy,anddetectorefficiency.

Conclusion: Comparedwith conventionalflat-panel detectorsthatcan havedetection
efficienciesof only 1 – 2% at megavolt energies, theTomoTherapy® detector arraysare
anorderof magnitudemoreefficient, resultingin bettersignal-to-noiseratios in the
resulting CT imagesor a lower dose(or a combinationof both).
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