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Purpose: To denpnstiate the feasibility of a carbonnanotube(CNT) field emission
FE) technologybasednovel multi-pixel array x-ray micro-radiotheapy (micro-RT)
systemfor fast conformal and intensiy-modulatedradiotheray (IMRT) irradiation
for small animals. When it is developed, the CNT FE micro-RT sydem will be
integratedvith thealready devdoped CNT FE micro-CT for realtime imaged-guided
IMRT andtreatmentesponsebsevationin smallanimals

M aterials and Methods: Themicro-RT systen comprisa CNT pixel cathodearray
for individual pixel beamgenergion and control, a transimisgon anodefor x-ray
production,anda pixel beam collimation array to convertsthe Bremstrahlung-rays
to x-ray pixel beamsEachx-ray beamis 2 mm x 2 mm at the irradiationobjectand
the beamenergyshouldbe 100kV or higher.Micro-RT dosmetry is computedusng

Monte Carlo simulationtechniques. A CNT cathodearrayfor the prototypeof micro-

RT consistsof 50 (5 x 10) individud addressablepixel cahode The single array
offers a maximumradiationfield size of 10 mm x 20 mm at the irradiation objed.

Theeventualmicro-RT systemis consistedof severax-ray pixel beamarrayswithin

adonutshapestructure

Results: We have designal and fabricatad a 50-pixel bean cathodearray for the
prototypemicro-RT. The FE current of the 50 pixel beamss uniform. Each cathale
pixel is individually addressableand can produceemissioncurrentof 4 mA/pixel.

Concludons: We have denonstrate the feasibility to fabricatethe CNT FE cathoc
array. A micro-RT systemconsised of 5 x 10 pixel bean array The next stepis to
falricate the anode and pixel beam collimation system, and as€mble the entire
prototype micro-RT systen for feasibility demorstration. The proposedmulti-pixel
array x-ray micro-RT systemis cgpalde of electronically defining radiation field
shapeandintensitymodulationpatern for smallanimalirradiation.



