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The Field Size Effect on Electron Beam Depth Dose and Output Factors
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Department of Premedical Sciences, Kosin Medical College, Pusan, Korea

= Abstract =

Linac 18 medical linear accelerator produces electron beams of 6, 9,
12, 15, and 18 MeV. We measured electron beam depth dose and output
factors for various fields using an ionization chamber. The electron fields
were 5, 7, 10, 12, 15, and 20cm squares.

Several features common to all beam energies can be observed as the

area of the treatment field becomes smaller. They are (1) the depth of
maximum dose(d,,) shift towards the surface, (2) the depth of the 80%

isodose line becomes smaller, (3) the fall-off region of the curve becomes

less steep, (4) the practical range of the beam(Rp) remains constant.

Electron beam output factors as a function of field size are shown in

the graphs and the tables generated from these measurements
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Table 1. Linac 18, depth of percentiles on central axis in water phantom(cm), 6 MeV electron

collimator settings, 100cm SSD.

Percent square field size (cm)
depth dose 5X5 7 X7 10 X 10 12 X 12 15 X 15 20 X 20
100 0.5 0. 86 0. 86 0.1 0.1 0.1

20 1.05 1.26 131 1.3 1.29 1.28
80 1.28 1.42 1.53 1.54 1.51 1.51
70 1.43 1.61 1. 69 1.67 1.68 1.69
60 1.6 .71 1.78 L77 1.77 178
50 .71 1.81 1.86 1.86 1.87 1.88
40 1.8 - 1.92 1.96 1.9% 1.95 1.99
30 1.93 2.01 2.11 2.13 2.15 2.16
20 2.1 2.25 2.33 2.37 2.38 2.42
10 2.38 2.51 2.56 2.6 2.6 2.62

Table 2. Lince 18, depth of percentiles on central axis in water phantom(cm), 9MeV electron
collimator settings, 100cm SSD.

Percent ’ Square field size (cm)
depth dose 5X%X5 7 X7 10 X 10 12 X 12 15 X 15 20 X 20
100 0. 86 1.25 1.2 1.25 1.25 1.25

90 1.7 2 2.1 2.12 2.11 2.1
80 2.02 2.23 2.38 2.4 2.43 2.4
70 2.24 2.47 2.58 2.59 2.61 2.61
60 2.4 2.64 2.77 2.79 2.86 2.82
50 2.62 2.84 3.0 3.02 3.0 3.09
40 2.83 3.09 3.29 3.34 3.4 3.41
30 3.1 3.41 3.58 3.59 3.63 3.61
20 3.5 3.65 3.7 3.72 3.75 3.72
10 3.73 3.8 3.82 3.84 3.8 3.83
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Table 3. Linac 18, depth of percentiles on central axis in water phantom (cm), 12MeV electron
collimator settings, 100 cm SSD.

Percent Square field size (cm)
depth dose 5 X5 7X7 10 X 10 12 X 12 15 X 15 20 X 20
100 1. 62 1.62 1.62 1. 62 1.62 1.25

90 3. 14 3.2 3.22 3.21 3.21 3.2
80 3.55 3.61 3.62 3.61 3.62 3.63
70 3.83 3.9 3.9 3.9 3.9 3.93
60 4.1 4.16 418 4.16 4.18 4.19
50 4,32 4.4 4.4 4.4 4,45 4.43
40 4,57 4,63 4.66 4,65 4. 66 4,69
30 4,83 4.9 4.95 4,94 4,95 4.96
20 519 5.25 5.3 5.29 53 53
10 5.53 5.57 5.56 5.57 5.6 5.6

Table 4. Lince 18, depth of percentiles on central axis in water phantom (em), 15MeV electron
collimator settings, 100cm SSD.

Percent Square field size {(cm)
depth dose 5 X5 7 X7 10 X 10 12 X 12 15 X 15 20 X 20
100 1.62 1.62 125 1.25 1.25 1.25

90 4.0 4.0 4.0 4.0 4.0 4.0
80 4,55 4,56 4.59 4,57 4.59 4.6
70 4,95 4.98 5 5.01 5 5
60 5.3 5.32 5.36 5.34 5.34 5.38
50 5.64 5.68 5.76 5. 69 5.69 5.7
40 5.97 6.0 6.02 6 6 6
30 6.3 6.3 6. 32 6.31 6.3 6.3
20 6. 58 6.59 6.6 6.6 6.6 6. 62
10 6. 87 6.87 6.86 6. 88 6. 87 6.89

~120-



U5 AN F

_]

ZF3} output factore] g field size] &=}

Table 5. Linac 18, depth of percentiles on central axis in water phantom (cm), 18 MeV electron

collimator settings, 100cm SSD,

Percent Square field size {cm)
depth dose 5X5 7T X7 10 X 10 12 X 12 15 X 15 20 X 20
100 0.86 0.86 0.86 0.86 0.86 0.86
90 2.84 3.87 4.3 4,37 4.37 4.33
80 4.02 4.94 5.4 5.46 5.5 5.45
70 4.86 5.7 6. 05 6.1 6.12 6.12
60 5.57 6.2 6.5 6. 58 6.6 6.61
50 6.14 6.66 6.9 7.0 7.0 7.0
40 6.65 7.08 7.3 7.35 7.35 7.35
30 7.13 7.5 7.65 7.7 7.71 7.73
20 7.02 7.98 8.2 8.4 8.47 8. 46
10 9.0 9.07 9.08 9.12 9.1 9.1
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Table 6. Linac 18, output factors using ion chamber measured at various electron energies and field
sizes.
Field Electron energy (MeV)
size (cm) 6 9 12 15 18
5 X 5 0.824 0. 802 0. 888 0. 936 0. 980
7 X 7 0. 902 0.875 0.917 0.974 0. 986
10 X 10 1 0.912 0. 949 0. 983 0.991
12 X 12 1.040 0.948 0. 964 0. 987 0.993
15X 15 1. 086 0. 980 0. 984 0.992 0. 996
20 X 20 1.116 1 1 1 1
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