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Purpose: To demonstrate the feasibility of a carbonnanotube(CNT) field emission
FE) technologybasednovel multi-pixel array x-ray micro-radiotherapy (micro-RT)
systemfor fast conformal and intensity-modulatedradiotherapy (IMRT) irradiation
for small animals. When it is developed, the CNT FE micro-RT system will be
integratedwith thealready developedCNT FE micro-CT for realtime imaged-guided
IMRT andtreatmentresponseobservationin smallanimals.

Materials and Methods: Themicro-RT system comprisesa CNT pixel cathodearray
for individual pixel beamgeneration and control, a transimission anodefor x-ray
production,anda pixel beam collimation array to convertsthe Bremstrahlungx-rays
to x-ray pixel beams.Eachx-ray beam is 2 mm x 2 mm at the irradiationobjectand
thebeamenergyshouldbe100kV or higher.Micro-RT dosimetry is computedusing
MonteCarlosimulationtechniques. A CNT cathodearrayfor theprototypeof micro-
RT consistsof 50 (5 x 10) individual addressablepixel cathode. The single array
offers a maximumradiationfield size of 10 mm x 20 mm at the irradiation object.
Theeventualmicro-RT system is consistedof several x-ray pixel beamarrayswithin
a donut-shapestructure.

Results: We have designed and fabricated a 50-pixel beam cathodearray for the
prototypemicro-RT. The FE current of the 50 pixel beamsis uniform. Eachcathode
pixel is individually addressableand can produceemissioncurrentof 4 mA/pixel.

Conclusions: We have demonstrated the feasibility to fabricatethe CNT FE cathode
array. A micro-RT systemconsisted of 5 x 10 pixel beam array. The next stepis to
fabricate the anodeand pixel beam collimation system, and assemble the entire
prototypemicro-RT system for feasibility demonstration.The proposedmulti-pixel
array x-ray micro-RT systemis capable of electronically defining radiation field
shapeandintensitymodulationpattern for smallanimalirradiation.


