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ORIGINAL ARTICLE
Evaluation of collimator scatter factor measured by using several

kinds of miniphantom in 10MV X-ray

Yushi NAKANOWATARIY , Tetsuzo NARA? , Masafumi TAKAGI? ,Yasushi MARTYAY .3 *

Abstract: Dose calculation has become complicated in the field of radiation treatment planning. Narrow radiation field
is very important in this field. The aim of this study was to investigate the influence of combination of the size of
radiation field and the external diameter of miniphantom (MP) on the value of collimator scatter factor (S;), using 1L0MV
X-ray delivered by linear accelerator. The source-chamber distance was fixed to be 1,000 mm. The center of MP was
located in correspondence with the axis of the radiation beam. Irradiation of 400 MU was delivered with the dose rate of
400 MU/min. We measured S, by using a combination of the 4 sizes of MPs with external diameters ranging from 10 mm
to 40 mm and 11 sizes of square radiation fields ranging from 8 X 8 mm? to 100X 100 mm”. Consequently, the measured
values of S, were lower when the size of the radiation field was smaller than the external diameter of MP. Whether the
whole volume of MP was included within the radiation field or not appeared critical for our results, and it was suggested
that the differed amount of secondary electron might play a crucial role for it.
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Fig.1 Scheme of measurement of S: values using miniphantom.

Tonization chamber inserted vertically to the center of miniphantom (MP) located in correspondence
with the axis of radiation beam. The source-chamber distance was fixed to be 1000 mm and the depth
in MP was fixed to be 100 mm.

Tablel Measured values of 5. according to the combination of radiation field of 11 sizes and
miniphantom of 4 sizes.
*Miniphantom was not wholly irradiated.

— External diameter of miniphantoms [mm]
Side of

T — 10 20 30 40

8 0.804° 0.583° 0.597° 0.530°
10 0.885° 0.697° 0.692° 0.6377
15 0.918 0.860 ° 0.820° 0.782°
20 0.925 0.923° 0.886 " 0.855°
25 0,929 0.936 0.921° 0.893°
30 0.934 0.941 0.940° 0.921°
40 0.946 0.950 0.954 0.954°
50 0.956 0.962 0.964 0.964
60 0.971 0.973 0.974 0.975
80 0.987 0.990 0.990 0.989
100 1.000 1.000 1.000 1.000
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Fig.2 Measured values of S according to the combination of radiation field of 11 sizes and

miniphantom of 4 sizes.

As radiation field became smaller, Sc value became lower in the range of narrow radiation field. In

addition, Sc value tended to become lower when external diameter of miniphantom was smaller.
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Table 2 Measured values of S according to a combination of radiation field of 11 sizes and ionization chamber of 2

types.

The size of external diameter of miniphantom was fixed to be 30 mm.

*Miniphantom was not wholly irradiated.

Chamber (vented sensitive volume)

Side of
i Bl e TN30016 (0.6 cc) TN31013 (0.016 cc)
8 0.439* 0.597°
10 0.588 " 0.692°
15 0.784" 0.820"
20 0.872° 0.886"
25 0.917° 0.921°
30 0.939" 0.940*
40 0.953 0.954
50 0.963 0.964
60 0.972 0.975
80 0.989 0.990
100 1.000 1.000
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Fig.3 Measured values of Sc according to the combination of radiation field of 11 sizes and ionization

chamber of 2 types.

As radiation field became smaller, Sc value became lower in the range of the narrow radiation field.

The size of external diameter of miniphantom was fixed to be 30 mm.
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