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Purpose To quantifythe photondetetion efficiencyof the TomoTheray® X-ray
detectorandassess#s impact on megavolt CT imagequdity.

Method and Materials: Thesignalto noise ratio of two similar X-ray detedor arrays
availableon TomoTherap® Hi-Art® systemswasmeasuredluringexposue to the
megavolt X-rayimaging beam Thesemeaurenentsarecomparedo calculationsof the
idealsignalto-noiseratio if al incident photonsweredetecte to determinethe detedive
guantumefficiency(DQE). Similarly, thesignatto-noiseratiois measiredin CT images
recondructedfrom datacolleded by thesedetectorarrays andcomparedo theoreticl
predictions.

Resuls: Thedetectiorefficiencyof the out-of-focusdetector cellsare11%and18%for
thetwo typesof detectorarraysstudied. Theefficiencydropsfor the centraldetector
cellsthatarealignedtoward thesource Thesignd-to-noiseratioin theresultingCT
imagess 19.7and28.4usingadoseof 1 cGy to the centerof the 30 cm diameter solid-
waterphantom. Theseémagesignatto-noise ratiosarein goodagreementwith previous
theoketical predictonsat this doselevel, beamenergy,anddetectorefficiency.

Conclusion: Comparedvith conventionaflat-pane detet¢orsthatcan havedetetion
efficienciesof only 1 — 2% at megaolt energies, the TomoTl herafy® detector arraysare
anorderof magnitudemoreefficient, resultingin bettersignatto-noiseratiosin the
resulting CT imagesor alower dose(or a combinationof both).
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