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Purpose: Most tomographic imaging systemsavailable today usea single x-ray sourceandmultiple projectionimagesareobtained
by rotating the x-ray source around the object.Thereforethe data acquisition rate is limited by the gantry rotation speed,which is
approaching thephysical limit. We proposedto developa novel stationaryscanningx-ray imagingsystembased on carbonnanotube
field emissionx-ray (FEX) technology. Insteadof a single x-ray sourcethe proposed systemis basedon a multi-pixel FEX source.
Thenewscannerpromisesa dramatically faster dataacquisition rateby reducing or totally eliminatingthe mechanicalmotion.

Method and Materia ls: We haveconstructeda prototype stationary scanningx-ray imaging systemwith an arrayof 9 individually
addressable x-ray source pixels, each of which canproducea differentprojection imageof the object. The core of this novel x-ray
imagingtechnologyis a gatedcarbon nanotubefield emission cathodearray.By programming the gate voltageof the cathodearray,
the multi-pixel x-ray source can generate an electronically triggeredscanningx-ray beam and producemultiple projection images
from different viewing angles without mechanical motion. A Hamamatsu C7921 flat panel x-ray sensorwas usedto collect all 9
projection images.

Results: Tomosynthesis imagesof a mouse and a standard breast-imaging phantom(StereotacticNeedle-biopsyTissueEquivalent
Phantom,Nuclear Associates,NY) using the prototype stationary scanningx-ray imaging system are acquired. Tomosynthesis
reconstructionswere applied to thebreast phantom. Theslice imagesreconstructedusingan iterative reconstructionalgorithm clearly
showtheinternalstructuresof thebreast-imaging phantom at differentdepths.

Conclusion: We havedevelopeda stationaryscanningx-ray imaging system usinga carbonnanotubebasedmulti-pixel FEX source.
Themechanicalmotion freeapproach canleadto a fasterandsimplifiedtomographicimagingsystem.
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