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Purpose:
High spatialandtemporal resolution cellularmicrobeamirradiation is importantin studyingdynamicradiation responseat thecellular
level. Existing systemsinclude chargedparticle,x-ray,andelectron singlebeamirradiators.We haveproposed a multi-pixel electron
microbeamarrayirradiatorbasedon carbonnanotube(CNT) field emission with individuallycontrollablebeams to irradiatecellular
scaleregionsin a Petri dishunderreal time microscopeobservation.

Method and Materials:
We have developedand testeda prototypesingle pixel 30keVelectron irradiator utilizing a CNT field emissioncathode.Thecathode
is temporally modulatedto deliver a calibratedelectrondose to thetarget. Microfabricationmethodsareusedto developbeam
collimators of fineaperture. Dosimetry is performedusingGAFCHROMIC film, andsystem feasibility is demonstratedvia Rat-1 cell
line irradiation. A multi-pixel systemwith a cathodechip andelectron transparentwindowhasbeenbuilt, andthemulti-pixel method
hasbeendemonstratedvia field emissiontesting.

Results:
Preliminary datashowtheCNT electronmicrobeamirradiatoris capableof 100Gy/secdoserateand23umbeamdiameter.An "L"
shapedirradiation patternwasusedin feasibilit y demonstration usingplatedRat-1 cells. Irradiationwasvisualizedvia Gamma-H2AX
fluorescencemarkingof DNA damage.Themulti-pixel microbeamconcept has beendemonstratedthrough fabricationandtestingof
a 5x5 microbeamarray cathode. A 2.5mA field emission currentwasachievedwith all pixels emitting.

Conclusion:
We have demonstratedthefeasibilityof a carbonnanotubefield emission basedsinglemicrobeamcellularirradiation systemaswell
asthe cathodefabrication for the multi-pixel microbeamprototypesystemstill underdevelopment.TheCNT microbeamirradiatoris
capable of deliveringradiationovera largedynamicdoserate rangewith high temporal resolution.TheeventualCNT basedcellular
irradiator is expectedto becompactandmadeavailable for broadapplication.


