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Purpose:
New tools areneededto improve the effectiveness of small specimenirradiation performed in radiobiologyresearch.This work is
focusedto supportthedesignanddosimetry of a newmicro-irradiator, capableto deliver fieldsassmallas1 mm, using MonteCarlo
simulation.

Method and Materials:
A miniaturex-ray source wasintroducedinto a brasscollimatorwith 3.0cm in diameter and3.0cm in length.A pinholeof 1.0mm in
diameter in the central axis of the collimator alloweda pencil photon beam.MCNP5 wasusedto characterize this collimatedbeam.
Pulseheight, flux and point detector were the tallies usedto find doserateat the surfaceof water,energy spectrum,PDD curves,
penumbra, sourceposition effect and radiation levels at 50 cm from the sourceat determinedcollimator-surfacedistance(CSD).
Relativeimportancein cell sub-division, populationcontrol andangulardistributionbiasingwereusedto reducecomputationtime and
keepthestatistical fluctuation within 2%.

Results:
The designedmicro-irradiator has the following characteristics: the photon energy fluence was proportional to the source area
projected in thepinhole andthe averageenergywas26.6keV. At CSD=6.0 mm, thedoserate maygo up to 1 Gy/min andit decayed
about 10%permillimeter depthin water.Thepenumbra in thebeamincreasesabout40 µm permilli meterawayfrom thecollimator.
A source displacement of 0.5 mm respectto thepinholeaxis resulted in a doseratereduction of 20%. Radiation level at 50 cm was
10-7 Sv/min.

Conclusion:
The characteristicsof the photon beam produced by the miniaturex-ray sourceand the pinhole collimator systemare adequate to
irradiatetotal andpartial body of zebrafish embryos,cell culturesandothersmallspecimensusedin radiobiologyresearch.


