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Purpose:
This work studiesbeam characteristicsof smallelectronfields using MonteCarlo
methodsandevaluateits feasibility for small animalirradiation.

Method and Materials:
Smallelectron fields with diameters 4, 6, 14 and30 mm weregeneratedwith 1.5-cm-
thick Cerrobendinserts on a Varian 2100C/D linear accelerator.Full simulationswere
performedusingtheBEAMnrc andDOSXYZ codesfor geometriesincludingthe
treatmenthead,electroncones,block insertsand waterphantom.Input parametersof the
initial energy,angularand spacialdistrbutionsat thebeamexit window for 6 and18 MeV
beamswereoptimizedto insuredepthdosediscrepancywith measurement to lessthan2
% for a 6 x 6 cm field. Dependence of PDDs, lateralprofilesandbeamoutputs at dmax on
beamenergy,beamdiameterandphotonjaw settingwerestudied.

Results:
Results revealedthatphotonjaw setting hasminimumimpacton lateraldosedistributions
exceptfor , however, it canchanges beamoutputsdramatically. With photonjawsfixed
at 3 x 3 cm,relativeoutputfor 4, 6, 14 and30 mm insertsare0.13,0.26,0.64,0.88for 6
MeV and0.61,0.78,0.92, 0.97for 18 MeV beams when normalized to theoutputfor a
open6 x 6 cm cone.Two effects of reducing beamsizes on PDD were observed:(1) dmax

shiftestowardthesurfaceand (2) thebeamsbecomeless penetrating.For beamenergy
selection, 18 MeV beamscan generatebroder areaof uniform dosedistributionthan6
MeV beamswhich makesthem morefavorablefor smallanimalirradiation.

Conclusion:
Investigationswereperformedto studybeamcharacteristicsof smallelectronfields.We
haveconcludedthat18 MeV beamsaremorefavorable than6 MeV beamsfor small
animalirradiation.
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