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— Abstract —

A Study on the Directional Dependence of Scatter Ray in Radiography

Hyun Joo Oh, Sung Soo Kim, Young Il Kim*!
Han Young Lim*? Heung Tae Kim*
Who Min Lee, Hak Sung Kim, Sang Suk Lee**

In this papper, the back, forward, side and 45° oblique scatter dose were measured the X~
ray exposure conditions 60, 80, 100, 120 kV, FFD 100 cm, FS 20 x 20 cm, toward the 25X
25 em X 10~20 cm of solid water, paraffin and MiX-DP phantom, and Pb, Cy, Al, and sty-
rofoam meterials, by the electrometer and 5.3 cc ionization chamber.

The obtained results are summarized as following.

1. The percentage depth dose(PDD) at the range of the diagnostic x—ray energy were ap-
peared 50 % depth dose at the 2 cm depth with 60 kV, and 5cm depth with 120kV X~

‘ray, 10 % depth dose at the 10 cm depth with 60kV and 14 cm depth with 120kV X-

ray, 5 % below depth dose at the 20 cm depth.

2. The back scatter dose which were generated the surface of Pb, Cu and Al metal plates
were 10 % below, and than the back scatter dose at the Pb plate were a most amount of
these which were about 10 %, and were appeared the order of Cu and Al

3. The percentage forward scatter were appeared from 50 % to 65 %, and the more phan-
tom thicknees become, the more forward scatter were increased with the ratio of 5 % per
5 cm thickness.

4. The percentage back scatter which were generated the tissue equivalence meterials solid
water, paraffin and MiX-DP were from 20 % to 40 %, and than the back scatter dose at
the solid water were a mest amount of those, and paraffin and MiX~DP were appeared
with the next values.
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5. The percentage 90° lateral and 45° oblique side scatter dose were measured from 4 % to

12 %. a most amount of scatter dose which were generated from the patient in radiogra-

phy were the forward scatter, the next values were the back scatter, the third values

were the 90° lateral scatter.
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Fig. 1. The shematic illustration of the various
scatter in the phantom
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Fig. 2. Block diagram of back, 90° & 45° side,
forward scatter dose, and primary dose mea-

surement
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Fig. 3. The percentage depth dose in the solid
water phantom with 60, 80, 100, 120kV X-
ray, FS 20 x 20 cm, FFD 100 cm
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Fig. 4. The percentage back scatter at the sur-
face of Pb, Cu, Al and styrofoam as the func-
tion of the tube voltage FS 20 x 20 cm.
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Fig. 5. The percentage back scatter at the sur-
face of the solid water, paraffin, MiX-DP
phantom as the function of tube voltage.
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Fig. 6. The percentage forward scatter at the
solid water and MiX-DP 20cmt phantom
thickness as the function of tube voltage
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Fig. 8. The percentage cathode side scatter at

the solid water, paraffin and MiX-DP 10 cmt
phantom thickness as the function of tube volt-

age
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Fig. 7. The percentage forward scatter at the
solid water phantom as the function phantom
thickness with 80, 100, 120 kV X -ray
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Table 1. 45° oblique scatter as a function tube voltage at the solid water phantom 10 cm thickness

unit ; %
5° obli
5o ’E‘tue 0° 180° 90° 270°
er
KV NG {cathode) (anode) (anterior) (posterior)
60 6.3 4.2 6.3 6.3
80 8.1 7.0 7.0 7.5
100 9.0 8.3 8.3 8.4
120 9.6 8.7 9.0 9.1
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Fig. 9. The percentage side scatter at the solid
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