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DOSIMETRY OF SMALL ELECTRON BEAMS
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Junko Kusupa*?, Makoto TAKAYAMA*?

(Received 17 March 1999 accepted 8 June 1999)

Abstract: Using dose measurements of electron beams in ionization chambers for small fields,
the average energy of electron beams determined with large fields was examined to ascertain the
smallest size of field to which applicability could be achieved. Simple and accurate methods of
dose measurements of electron beams generally applicable for very small fields were also
examined. In large fields, PDDs measured with ionization chambers agreed well (within 2%)
with PDDs measured using either film methods and semiconductor detectors. As such, the
energy dependency of electron beams in film and semiconductor detectors was considered to be
disregardable. The PDD of irradiated fields less than 4 cm in diameter achieved with small
electron cones were measurable with either film methods or semiconductor detectors.

We introduced the concept of “output factor” (OPF), which is analogous to field factor (FA), to
the dose measurements of electron beams. We found that measurements of the OPF of electron
beams (6-18 MeV) in JARP ionization chambers in irradiated fields of greater than 6 cm in
diameter, with semiconductor detectors in irradiated fields from 3 c¢m in diameter to 5 cm in
diameter, and using film methods in very small irradiated fields of approximately 2 cm in
diameter are both convenient and very accurate.
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Fig. 1 Comparison of PDD of electron beams by SSD
method and by SCD method.
(a) PDD of 6, 12 and 18 MeV electron beams in
large fields.
(b) PDD of 6 MeV electron beams in 2, 3, 4, 5
cm ¢ and 15X15 cm irradiated fields.
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Fig. 2 Comparison of PDD measured by semiconductor
detectors and film methods and PDD by
ionization chambers in large fields.

(a) 6 MeV electron.
(b) 12 MeV electron.
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Fig. 3 Comparison of PDD measured by ionization chambers, semiconductor detectors and film methods in 2 cm ¢

irradiated field.

(a) 6 MeV electron.
(b) 12 MeV electron.
(c) 18 MeV electron.
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Fig. 4 “Output factor” measured by ionization chambers, semiconductor detectors and film methods in small fields.

(a) 6 MeV electron.
(b) 12 MeV electron.
(c) 18 MeV electron.
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Fig. 5 Dose profiles of 6, 12 and 18 MeV electron beams in 2 cm ¢ irradiated field.
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