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Dosimetry for 4 MV Narrow X-ray Beams
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In order to concentrate radiation beams to a small target definitely, a new method of convergent
radiotherapy with such narrow X-ray beams, less than 20 X 20 mm? in field size (F.S.), was developed

by using 4 MeV linear accelerator.

It is essential to know characteristics of the narrow X-ray beams used in this method. Field factor,
effects of penumbra and scattered radiation were studied by a film method.

Field factor was 0.409, when a 5 X 5 mm? F.S. of the beam was used.

Size of penumbra is determined geometrically, where the penumbra becomes relative large size
when the smaller field is used. As the field size is decreased, contribution of the scattered radiation for

the beam decreases.
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Fig. 1 Dose (cGy)—Density(D) curve of 100X
100mm? F.S. by 4.0MV X rays.

Table 1 Field Factor(F.F.)’'s of several field
sizes (100%100~5%5 mm? F.5.) by 4.0 MV X
rays.

Field size (mm?) Field factor

100100 1.000
5050 0.957
3030 0.878
2020 0.802
10x10 0.736

5X5 0.409
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Fig. 2 Comparison of dose distributions from the
central axis of upper jaw with those of lower jaw
of collimator by 4 MeV linear accelerator.
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Fig. 3 Dose distributions from the central axis at several depthes (0, 1, 5, 10,
16cm) of the phantom for four different fields at SSD of 75cm. All values are
normalized to 100% at central axis at a depth of lcm.
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Table 2 Calculated penumbras of linear acceler-
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F  1.28mm  1.28mm 12.5mm 10.0mm
a  49.5cm 40.0cm 38.0cm 14 .5cm
b 30.5cm 40.0cm 37.0cm 23 .5cm
P 2.08mm  1.28mm 12.2mm 6.17mm
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