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Purpose: To examinecharacteristics of electron beams collimated by an electron multileaf

collimator (eMLC) for modulated electron radiotherapy(MERT).

Method and Mater ials: An eMLC, which has 25 pairs of Tungsten leaveswith 2 cm of

thickness and0.6 cm width, wasmade andcan be attachedto a medicalLINA C. In this work,

measurementsusing films and ion chamber were performed to investigate electron beam

characteristicswith eMLC. The sourcesurfacedistance is 70 cm, at which the distancebetween

the bottom of eMLC and the phantom surface is 5.5 cm. The beam characteristics, such as

leakageand transmission, spatial resolution, beamabutment,beam penumbraand percentage

depth dose (PDD) were evaluated.Except that the PDDs were measuredin water, all other

measurementswereconductedin a solid waterphantom.

Results:Leakageandtransmissionincreasesfrom 0.24%to 3% astheelectronenergy increases

from 6 MeV to 20 MeV. The shapeof oneleaf can be fairly distinguishedwhile that of 2 or 3

leavescan beclearlyseen in thedoseprofile on thephantomsurface. Thedifferencebetweenan

abutting field sanda singlefield is obviouson the phantomsurfacebut tendsto diminish at the

treatmentdepth.The beam penumbrais of a comparablequality with that shapedby an electron

cutout, andin general,it decreases with theincreaseof energyandincreaseswith theincrease of

thedepth. Thetherapeutic rangeand thebremsstrahlungmagnitudeobtainedfrom themeasured

PDDs with eMLC are similar to theelectron beamsshapedby anelectronapplicatorandcutout.

Conclusions: Characteristics of the electronbeamscollimated by eMLC with a thin air gap

(about 5.5 cm) is investigated. Acknowledging thesecharacteristicsis essential for optimizing

treatmentplansof theMERT.


