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Fig. 1. The shadowed part is the femur loc-
ated in the middle of the paraffin phan-
tom, the experimental model of the thi-
gh. To measure the depth dose, the
Victoreen chamber (Model 705 and 553)
head was placed (a) at the surface of
the phantom, (b) at 0.5 cm. front of
the femur, (¢) in the midst of the fe-
mur, (d) at 0.5 cm. behind of the fe-
mur, (¢) in the midst of the femur, (d)
at 0.5 cm. behind of the femur, and
(e) at the exit from the phantom, res-
pectively,
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Table I Experimental Condition of X-rays and Co-60 y-rays

Tube Voltage Tube Current Filter F.S.D Field
60kv 20mA Al 1.0mm 40cm 10x10cm
© 80kv 20mA Al 1.0mm 40cm 10x10cm
140kv 20mA Al 2.0mm 40cm 10x10cm
200kv 20mA R 40cn 10X 10cn
Co-60 ~-rays (about 100C) No 30cm 10 10cn

Table II Dose Rate of X-rays and Co-60 y-rays on the Experimental Model of the Thigh

0.5cm : 0.5cm
Su(rgce front of gﬁ?gt(gg behind of | Exit (e)
bone (b) bone (d)
Distance from Focus 40cm 45, 4cm 47.5cn 49.6cm  b5cm
60kv in air 100 — 68.5 — 49.3
| Al 1.0pn in tissue 129.5 65.0 23.5 15.2 5.6
I 80kv in air 100 — 68.8 — 51.0
Al 1.0mm in tissue 131.3 76.8 26.7 16.8 8.0
140kv in air 100 —_ 68.0 — 50.9
Al 2. 0pn in tissue 129.8 S2.9 42.2 26.2 12.9
200kv in air 100 — 68.4 - 50.3
e o in tissue 120 82.9 56.5 36.8 18.9
Distance from Sourse 30cn 35. 4cm 37.5cn 239.6cn 45¢cm
in air 100 — 62.4 — 42,2
CO-60 y-rays | i tissue 102.0 7.1 56.0 40.4 29.4

Fig. 2. The depth dose at each point a,b,c,d
and e for various radiation quality are
plotted, measured with Victoreen cha-

mber. The air dose at point “a” is
taken as 100. '
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Fig. 3. The results of the experiment with
film blackening method for 200 kv X-
ray and Co-60 y-rays are shown.
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Fig. 4. Dose distribution in air behind the
absorbing media for various radiation
(by Tajima et al.) is shown.
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Distribution Curve of X-rays and Co-60 ry-rays in the Inhomogenous Substance
Special Case in Paraffin Phantom Enclosing The Femur

Hideo Irie, Kenji Takeshita and Shigeaki Okamura
Department of Radiology, Faculty of Medicine, Kyushu University, Fukuoka, Japan.

In general, the dose distribution in the patients are obtained from the depth dose
curve measured in the homogenous materials equivalent to soft tissue. However, the
influence of the existence of other substances such as bone or air can not be ignored
in daily practise.
~ To elucidate the influece of existence of bone on the dose distribution in human
body, we studied the attenuation of x-rays and Co-60 ¢-rays in the paraffin phantom
enclosing the femur. The relation between the radiation energy and distribution of
dose was obtained and the increase of dose in paraffin surrounding the femur was
observed, this can be explained by the increase of scattering due to the existence of
the femur. (Shown in Fig. 3).




