AbstractID: 7850 Title: Nanotube Based Multi-Pixel Field Emission X-Ray for CT and
Radiotherapy

Purpose To devdop a new field emission x-ray souice with multi-pixel and
multiplexing capability for high speed computel tomography

Method and Materials: Thenew x-ray sourceutilizesthe carbonnanotubs (CNTs) as
the“cold cathode™to repace the themionic cathodeuse in the conventionak-ray tube

The x-ray tube currentis geneatel by applyingan externaleledrical field to extractthe
electrors from the carbon nanotubesBy controllingthe triggeringsignd, x-ray radiation

with proganmablewaveforms can be readily generatedOne and two- dimensionally
pixilated x-ray source with spaially distributed focal spotsis constructedby using a
matrix addressablemulti-pixel CNT cathode. The electroncs for controlling and

integration of thex-ray soure have beendemonstreed.

Resuls: A new x-ray source baseal on the CNT field emissiontechnologyhas been
developed.The x-ray source is capdle of geneating the flux, energy and spatial
resolution required for medica imagng. A micro-focus x-ray sourcewith 30-50um
isotropic focal spotsize has also been devdoped. A micro-CT scannerusng the field
emission x-ray source was construced for imaging for small animal models with
respiratory and cardiacgating capability. The reailts from preliminay studieswill be
discused

Conclusion: The CNT basel field emissionx-ray sourceoffers uniquecgpabilities tha
are attractivefor high speed CT imaging such as spatially distributel x-ray pixels. It
enablescollection of multiple projection imagesfrom different viewing angleswithout
mechanicalmotion either sequentiallyor simultaneouslywhich can potentially lead to
stationay gantryfree CT sannes for high resolutionandhigh-speedimaging.
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