
AbstractID: 7327 Title: a novel gantry-free DBT system using a stationary multi-beam
field emission X-ray source array based on carbon nanotubes (CNTs)

Purpose: To testthefeasibilityof a novelgantry-freedigital breasttomosynthesis (DBT) systemusinga stationarymulti-beamfield
emission X-raysourcearraybasedon carbonnanotubes (CNTs) andto comparethesystemperformancewith theconventional
devices.

Method and Materials: Two tomosynthesisimagingsystems havebeenbuilt: a compactmodelanda full scalemodel,which contain
9 and25 individual X-raypixels, respectively. Thecompact modelcanonly imagea partialbreastphantomdueto thelimitedspanof
the X-raysourcearrayand the small FOV of thedetector. Thefull scalesystemis capableof full field digital mammographyby
util izing a detectorwith 20-cm FOV. Thegeometryof thefull scalesystemis alsocomparableto the conventional DBT devices(refer
to thesupportingmaterial). The systemgeometry, suchasthesource to detector distance(SDD) and X-raysourceposition, is
calibrated.The sliceimagesat differentdepthsarereconstructedusing ordered subsetconvex(maximumlikelihood)method.The
systemperformanceis evaluatedby measuring parameterssuchasMTF andSNR.

Results:By eliminating therotarygantry, the systemdesign is simplified and theissueif imageblurringdueto x-raysourcemotionis
removed.Thetotal scantime canpotentially befurther shortened with a fasterdetectorreadout speed.

Conclusion:By eliminating the rotarygantry, thesystemnoiseandequipmentcostof thetomosynthesisimagingsystemare reduced.
Thetotal scantimecanbefurthershortenedwith faster detector readoutspeed.Thenovelstationarytomosysthesis systemshowsgreat
potential in clinical imaging.
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