AbstractlD:9441Title: Devdopmentof a carbornanotubdield emissionbase& multi-
pixel microbeancellular irradiationsystem

Purpose:

High spatialandtemporal reslution cellularmicrobeamirradiation is importantin studyingdynamicradiation reporseat the celular
level. Existing systemsnclude chagedparticle, x-ray, andelecton singlebeamirradators.We haveproposel a multi-pixel electron
microbemarrayirradator basedon catbonnanotibe(CNT) field emisson with individually contwllable beans to irradiatecellular
scaleregionsin a Petri dishunderred time microscgeobservabn.

Method and Materials:

We have developedind testeda prototypesingle pixel 30keV eledron irradiata utilizing aCNT field emissioncahode.Thecahode
is terporally modulatedto deliver a calibratedelectrondose to thetarget. Microfabiicationmethodsareusedto developbeam
collimators of fineaperture. Dosimety is performed usingGAFCHROMIC film, andsygem feasibilty is denonstatedvia Rat-1 cdl
line irradiation. A multi-pixel systemwith a cathodechip andelecton trangparentwindowhasbeenbuilt, andthe multi-pixel method
hasbeendemonstatedvia field emissiontesting.

Results:

Preliminary datashowthe CNT electronmicrobeamirradiatoris capableof 100 Gy/secdoserateand23umbeamdiameter. An "L"
shgedirradiaton patternwasusedin feasbility demonstation usingplated Rat1 cells. Irradiationwasvisualizedvia GammaH2AX
fluores@ncemarkingof DNA damage The multi-pixel microbeamconcet has beendemonstratethroudh fabricationandtestingof
a5x5 microbeamarray cahode. A 2.5mA field emisson currentwasachievedwith all pixels emitting.

Conclusion:

We have demonstratethefeasibility of a carbonnanotubdield emission basedsinglemicrobeamcellularirradiation systemaswell
asthe cathodefabrication for the multi-pixel microbeamprototype sygemstill underdevelopment.The CNT microbeamirradiatoris
capale of deliveringradiationoveralargedynamicdoserate rangewith high temporal resolution.TheeventualCNT baseccdlular
irradatoris expectedto be compactandmadeavaiable for broadappication.



