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A Method of Skin Dose Calculation for Arc Therapy (II) Backscatter
Factor for Rectangular Fields of Co «-Ray, B¥'Cs
v-Ray and Medium Energy X-Ray

By

Takeshi Yamazaki, Takashi Miura
Department of Radiology, Osaka University Research Institute for Microbial Diseases
(Director: Assist. Prof. T. Miura)

Akimune Hayami
School for X-Ray Technicians, Osaka University Medical School
(Director: Prof. H. Tachiiri)

In order to serve some basic data on methods of skin dose calculation for arc therapy,
backscatter factors for the diaphragm-limited rectangular fields of Co ¢-ray, B7Cs ¢-ray
and 190 kVp x-ray are measured by the smallest thimble ionization chamber (air volume
0.2c.c., inside diameter 4mm), related to field size and field elongation, and compared
with those of Brit. J. Rad. Suppl. 10.
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Fig. (1) Air dose distributions of *Co s-ray
along axis through the center and parallel
with a side of square fields. Source Chamber
Distance 75ecm at the central axis of the
beam,
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Fig. (2) Penumbral widths (909 —10% width
of both air and surface dose fields) of “Co
y-ray, '¥Cs y-ray and 190 kVp x-ray related
to ssd.
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Fig. (3) Relations between the 502 air dose
area and tentatively named effective cross-
sectional size of the ®Co 4-ray beam,
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Fig. (4) Relative Sensitivity of flexible MI-102

dosimeter to room or water temperature.
Calibrated by ®Co ¢ ray beam.
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Fig. (5) Diagrammatic illustration of the mea-
surement of backscatter factors
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Table 1 Backscatter factor for ®°Co y-ray. SSD 75cm

4 x4 95X b 6x6 Tx7 8x8 10x 10 12x12 1515
BI.1.0 1.011 1.015 1.020 1.025 1.029 1.036 1.043 1.050
4 %6 6x9 8 x12
BT 1.8 1.0% 1.035
4%x8 5 x10 6 x12 7T x14
Bl 2.0 1024 | 1.0 | Lo
4 x12 5 x15
EI. 8.0 1.022 1.029
Table 2 Backscatter factor for ¥Cs 4-ray. SSD 60cn
4 x4 5%5 6x6 Tx7 8x8 10x10 12x12 1515
EI. 1.0 1.012 1.019 1.026 1.034 1.041 1.054 1.064 1.075
4x6 6x9 8 »12 1015
EL. 1.5 4% 1.035 1.050 | 1.058
4% 8 5 x10 6 x12 T x14 8 %16
Bl 2.0 o " 1T.032 | 1oz | Lo | 1.0%
4 %12 5 x15 6 x18
EI. 3.0 1.030 1.042 1.050

Table 3 Backscatter factor for medium energy x-ray (HVT:

1.4mmCu), SSD &8cm

| 3x3 4 x4 5x5 6 x6 T T 8x8 1010 12x12 15x15

EI. 1.0 1.112 1.161 1.199 1.232 1.260 1.287 1.333 1.373 1.418
I3x6 4 %8 5 %10 6 %12

| Bl 20— 1214 | 1254 | 1.288

| 3x9 4 %12 5 x15

| ETL. 3.0—7 1.230 1.273
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Fig. (6) Variation of the backscatter factor
with the field size and the field elongation.
“Co -ray.
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Fig. (7) Variation of the backscatter factor
with the field size and the field elongation.
191Cs 4-ray.
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Fig. (8) Variation of the backscatter factor
with the field size and the field elongation.
Medium energy x-ray.
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