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Purpose: Design a re trof it t o Si emens electron applicators meeting IEC le aka ge
standards with minim al effec t on tr eatm ent field.

Method and Mater ials : Dose t o ai r measu red on a Siemens Oncor linac with
electron applica tors , both at th e patie nt plane and outside the applicato r
enclosure, by sc anni ng an io n ch amber and with film. Material added to
applicator and chang e in dos e measu red. Monte Carlo simulations of modifi cat ion s
done to guide measur ement, using ei ther a virtual CT of the applicator or a new
applicator component module. Bot h t hese methods allow addition of extra
shielding outsid e th e ex isti ng appl icat or. Measurements and simulation were don e
at 6 energies fr om 6 to 21 MeV, and 4 applicator sizes, from 10 to 25 cm.

Results: Leakage is pred omin antly scatter from the stainl ess/alum inum scraper
bar and from the top of the Al s ide wall . A 1 cm thick Al shield over the ent ire
side of the appl icat or, alth ough not pr actical, reduces leakage to nearly
acceptable level s while only aff ect ing the treatment field at the 1% leve l.
Shielding around the out side of the sta inless/aluminum scraper and at the to p of
t he sidewall is suff icie nt f or some app licators. For the 15 cm applicator , with
i ts thinner side wall , additi onal sh ield ing is necessary. It is not neces sary to
shield the air gaps in t he appli cat or. A discrepancy exists between simul ati on
and data, with measu red leak age val ues several percent greater than simul ati on.

Conclusions: A r etro fit desi gn i s prese nted such that the applicators meet I EC
specifica t ions wit hout requiring recommissioning. Minimization of material used,
f or esthetic and pra ctic al r easo ns, is ongoing.
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