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Purpose:

Thereis a growinginterestin theuseof a multileaf collimator(MLC) for electron beam
therapyto shapethefields aswell asprovideintensity modulatedbeams.Oneimportant
considerationis thematerial and thicknessof thecollimating leaves. Theymustbe
sufficiently thick to stopthehighestelectronenergyaswell asminimizethe
bremsstrahlungradiationproduced by the high Z material. In this work thetotal
bremsstrtahlungdoseis measuredfor megavoltageelectronbeamsincidenton threehigh
Z materialsusedto simulate collimating leaves.

Materials andMethods:

A VarianCl 2100C is used to provide6, 9, 12,16 and20 MeV electronbeams. At the
endof the standardconeare positionedhigh Z materials with thickness appropriatefor
multileaves.Thehigh Z materials studiedarecerrobend,brass andtungsten.
Thermoluminescentdosimeters, radiographicfilm anda parallel-plateionization chamber
are used to measurethex-raydosealong thecentral beamaxisin a solid-waterphantom
at a sourceto surfaceof 100cm. Film is usedto obtainbeamprofilesat selecteddepths
aswell asprovideanestimate of thebeamquality.

Results:

Theresults showthatfor 20 MeV electronstheleakageas a percentageof thecentral-axis
(electron and x-rays)doseis 4.4,2.0and1.0% for cerrobend,brassandtungsten,
respectively, and4.5%for theopen field. Theestimatedbeamquality of thex-ray
spectrainferredfrom thepercentage depth dose measurementsare0.32,0.63and0.86
MeV for brass, cerrobend and tungsten, respectively.

Conclusion

Thedata showthat2 cm thick tungstenstopsthe20 MeV electronswhile reducingthe
bremsstrahlungdoseto levelslower thanthatproduced by thesourcein theunblocked
field, andtheyalsoprovidemeasurements for comparison with MonteCarlocalculations.


