AbstractID: 8440 Title Empirical investigation of flat-panel imgersincorporating Ingh-
efficiency, sggmented B50 and CETI detectorsfor radiotherapy imaging

Purpose: Megavoltageactive matrix flatpanel imagers (AMFPIs) are routinelyged for
portal imaging in extend beam radiotherapy. However, conventioiV AMFPIs are
inefficient, utilizing only ~2% of the inadent raliation, which leads toa ddective
guantumefficiency (DQE)of only ~1%. Reent theoreticd studies haveshown that
incorporation of thick, segnreed scintillating detectors in MV AMFP$ can significatly
increage DQE performace, lealing to improved im@e quality at low dose ral the
possihility for dose-efficient, cmonebeam mmputed tomographyQBCT). Method and
Materials: Building upon thefindings of our ealier studies four prototype AMFP$
have recently beeoconstruted, each consisting of aegmenéd BGO (11.3 mm thick) or
Csl:TI (11.4, 25.6 and 4@ mmthick) detetor couplal to an indiret detection lat-panel
array. Eah deecbr consists ofa matix of 120 x 60 séntillator elements at 1L016 mm
pitch, coveredy a black or mirror top reflector. Xray sensitivity MTF, NPS, DQE and
phantomimageswere obtaned for each prototge usng a 6 MV photonbeam at
extremely low dosese(g., 1 bam pulse, quivalent to 0028 MU). Results: The BGO
prototype shows betteVl TF (~20% atthe Nyquist frequency) than th€d:Tl prototype
at similarthickness. The mesued DQE(0) at 1 baa pulse for the BGO andthe thre
Csl:TI prototypeswere ~19%, 12%, 19% and 23%, repectively. Moreover, the BGO
prototype offers higheDQE values compared tohe Csl: Tl prototypesover most ofthe
spatial freuercy range. Image of a ontrast dé&il phantom using th8GO prdotype at
2 beampulses areomparale to that obtained from aonventional AMFPI with 18 times
more doseConclusion: Prototype AMFPIs employing thicksegmented BG@nd CsI:Tl
detectoroffer significant improvement in imagejudity at extremelylow doses, lading
to the possibilly of soft tissue visualizain using MV CBCT at clinically practical doses



