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Purpose: It is customary to defineblock transmission asa fraction of openfield doseat the depthof maximum dose(dmax) for an
electronbeam.The purposeof this study is to investigatethe depth at which transmission should be measuredandthe adequacyof
shielding for 15-22MeV electronbeamsto reducethetransmission to the regulatory level.

Method and Materials: Centralaxisdatawere collectedin openandblockedbeamsin waterphantom.Measurements weretakenfor
a set of conesfrom 6x10 to 25x25cm2, 100 cm SSDand 5 cm gap betweenthe coneand water surface. Transmission factors asa
function of depth and cone size were calculated.For the 22MeV electron beam, the effect of adding thicknesses of different
attenuators (cerrobend,lead, bolus) was investigated. The data were verified independently in three institutions with similar
accelerator model and electron energies. Monte Carlo simulations with PENELOPE code were performed to compare with
measurements.

Results: Photon contamination of 15-22MeV electron beams in the open beam was in agreementwith the manufacturer’s
specification. Maximum transmission for the blockedbeamfor all energiesandconesoccurredbetween4-7 mm depth. The 15MeV
electronbeamwas well attenuatedfor the standard cerrobendthickness. For 18 and 22MeV beams, maximumtransmission varied
from 5.9% to 7.5% and from 9.5% to 11% for the 6x10 to 25x25cm2 cones, respectively. For the 15x15cm2 cone,30 mm thick
cerrobendattenuated22MeV beam to 5%. For 21MeV beam,MonteCarlo simulationsshowedmaximumtransmissionfrom 10.6%to
11%for 10x10cm2 and 25x25cm2 cones, respectively.

Conclusion: The dmax dose under a blocked beam occurs closer to the surface than for the open beam. In order to decrease
transmissionto the regulatory level of 5%, 18-22MeV electron beamsrequire additional shielding to supplementthe standard
cerrobendblock.


