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Purpose:

New tools are neededto improwe the effecvenes of small specimenirradiation peformedin radiobiologyresarch.This work is
focusedto supportthe designanddosmetry of a newmicro-irradiata, capableto deliverfieldsassmallas1 mm, using Monte Carlo
simuation.

Method and Materials:

A miniaturex-ray sour@ wasintroducedinto a brasscollimatorwith 3.0 cmin diameerand3.0cmin length.A pinholeof 1.0 mmin
diameer in the cental axis of the collimator allowed a pencil phoon beam.MCNP5 was usedto characteize this collimatedbeam.
Pulse height, flux and point detedor were the tallies usedto find doserate at the surface of water, enegy spectrum,PDD curves,
penumbra, sourcepostion effect and radiation levels at 50 cm from the sourceat determinedcollimatorsurfacedistance(CSD).
Relativeimportancean cell sub-division, populationcontol andangulardistributionbiasingwereusedto reduceconputationtime and
keepthestatigical fluctuaion within 2%.

Results:

The designedmicro-irradiator has the following charactestics: the phobn energy fluence was proportonal to the souce area
projeded in the pinhole andthe average energywas26.6keV. At CSD=6.0 mm, thedoserate maygo up to 1 Gy/min andit decaed
abou 10% per millimeter depthin water. The penunbrain the beamincreasesbout40 um per milli meterawayfrom the collimator.
A s;ource displacemenof 0.5 mm respectto the pinhole axis resuled in a doserateredudion of 20%. Radiaton levd at 50 cm was
10" Sv/min.

Conclusion:
The chaacteristicsof the photon bean produ@d by the miniature x-ray sourceand the pinhole collimator systemare adeat to
irradatetotalandpartial body of zebrafsh embryoscell culturesandothersmallspecimensisedin radiobiology reseach.



