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— Abstract —

The author concerns some relations between the field size and dose distribution of electron beams.
doses of electron beams are measured by either an ion chamber with an electrometer or by film for dosimetry.
We analyzes qualitatively some relations; the energy of incident electron beams and depths of maximum dose,
field sizes of electron beams and depth of maximum dose, field size and scatter factor, electron energy and
scatter factor, collimator shape and scatter factor, electron energy and surface dose, field size and surface dose,
field size and central axis depth dose, and field size and practical range. He meets with some results. They are
that the field size of electron beam has influence on the depth of maximum dose, scatter factor, surface dose
and central axis depth dose, scatter factor depends on the field size and energy of electron beam, and the shape

of the collimator, and the depth of maximum dose and the surface dose depend on the energy of electron beam,
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but the practical range of electron beam is independent of field size.
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Fig.1. Schematic diagram of the collimating
system of Clinac-18 for electron beam.
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Fig. 2. Graph showing the relations that the
scatter factors of electron beams ha-
ve to the energy and field size. A si-
de of a square is equal to 4 times of

A/P.
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Table 1. Dependence of depth of dose maximum of electron beam on electron energy and

field size.
energy field size 4X 4cm? 6% 6cm? 8x 8cm? 10X 10cm 15 % 15cm?
6MeV 1.28cm 1.30cm 1.31cm 1.32cm 1.33m
9MeV 1.92 1.95 1.97 1.98 2.00
12MeV 2.00 1.98 2.01 2.04 2.07
15MeV 1.66 1.66 1.67 1.68 1.68
18MeV 1..32 1.33 1.31 1.32 1.33
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Fig. 3. Graphs showing the relations that the
scatter factors of electron beams have
to the energy and field size, and the
comparison of scatter factors fromtwo
different accelerators. The data on
Sagittaire-Linac are cited from Ref. 7)
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Table 2. Change of percent depth dose at d=2.7mm with the electron energy and the field size.

energy field size 4x 4cm?® 6% 6cm? 8x8cm- 10X 10cm? 15X 15cm?2
6MeV 83.2% 79.4% 80.7% 82.5% 83.7%
9MeV 83.9 83.0 83.7 84.4 85.6
12MeV 85.7 85.5 86.3 86.7 87.9
15MeV 94.1 93.9 94.5 95.6 95.8
18MeV 96. 6 96.8 971 97.5 97.9

— 682 —



Table 3. Depths where centain pecrent dose on the central axis of the central axis of the electron
beam is delivered are changed with the field sizes of 9MeV electron, and electron energies
obtained by the practical range method.

percent dose fleld size 4 x gems 6x 6cm? 8x8cm? 10x 10cm? 15% 15cm?
100% 1.9cm 2.0cm 2.0cm 2.0cm 2.0cm
90% 2.4 2.4 2.5 2.5 2.6
80% 2.7 %7 2.8 2.8 2.9
70% 2.9 3.0 3.0 3.0 3.1
50% 3.8 3.3 3.4 3.4 3.4
30% 3.7 37 3.8 3.8 3.8
10% 4.4 4.4 4.4 4.4 4.4
5% 4.8 4.8 4.8 4.8 4.8
measured energy (MeV) 9. 06 9.05 9.03 9.02 9.02
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