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Fig. 1. Schematic diagram showing experimental set up

SSD : source to surface distance

d : depth from water surface

dm : depth of maximum dose on beam axis

x : distance from field margin
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Table 1. Peripheral doses of 6MV X-ray via open field from the position of upper and lower collima-

tors
Distance from Field Margin
Field size Depth 5cm 10cm 15cm
(cm) upper* lower** upper lower upper  lower
5X5¢ny’ 15 3.0% 2.8% 2.6% 2.5% 25% 24%
5 32 29 2.7 2.6 26 25
10 35 3.3 2.8 2.7 2.7 26
10X 10cnv’ 1.5 4.3 3.7 31 29 2.6 25
5 4.7 4.3 33 31 2.8 2.7
10 5.4 49 3.6 33 2.9 2.8
15X 15cm? 1.5 4.8 4.2 33 30 2.7 2.6
5 5.6 5.0 36 33 2.8 2.7
10 6.5 59 39 36 3.0 29
20X 20cm* 1.5 6.0 5.2 4.0 34 3.1 2.7
5 6.9 6.1 46 39 34 30
10 82 74 5.1 4.6 3.7 34
* : upper collimator position
** * lower collimator position
10 upper collimator 19 . :
\_ | .
E 600
3 E 3 . 450
£ B :\L 30°
g 5 Es 15°
Q 7] 1
© o :\_——_’// open
s - }
[=]
X X
— ' =5 o0 & 0T s

depth from water surface(cm)

Fig. 6. The peripheral doses from upper and lower
collimater positions by 5X5cm?, 20X cm?
field sizes at 5, 10cm distance from field

margin
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Fig. 7. The peripheral doses from open and 4 dif-
ferent wedge filter angles by 15X 156cm?
field size (blade side) at 10cm distance

from field margin.
on 15X15cm? 2718 ZAMHA A 60°, M7 EEH

2 scmP ol M 1050149 FHHAFo] #3H
A (Table 2). .
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Table 2. Comparison of peripheral doses between open and wedge filter(blade side) at S5cm depth
from the upper collimator position.
Distance from Field Margin
Field size Wedge filter
angle 5cm 10cm 15¢m
5> Bem open 3.2 % 27 % 26%
15 37 33 3.1
30 3.9 35 32
45 18 4.0 3.9
60 5.7 5.0 4.7
10X 10cm? open 4.7 3.3 2.8
15 5.5 4.0 35
30 5.7 43 3.7
45 7.1 5.3 46
60 8.2 6.3 5.6
15X 150mn open 5.6 3.6 2.8
15 7.0 49 4.0
30 7.3 52 4.2
45 9.3 6.4 5.4
60 10.5 7.7 6.2
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A Study on the Peripheral Dose of 6MV X-ray Beam
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ABSTRACTS

The peripheral dose, defined as the dose outside therapeutic photon fields, was estimated for 6MV X-

ray linear accelerator. The measurements were performed using silicon diode detectors controlled by auto-

matic controlled water phantom.

The effects of field size, collimator position, presence or absence of wedge filter, and wedge angle were

analyzed.

The results were as follows

1

The peripheral dose decreases as the distance from field margin increases and it is more than 2.4%

of central axis maximum dose even at 15cm distance from field margin.

. Maximum build-up of peripheral dose is at 2-3 mm from the water surface and drops to a minimum

at 1.5cm depth and then the dose increase again.

: The peripheral dose increases as the field size increases. At the short distance from field margin,

the difference of peripheral dose between 5x5cm? and 20x20cm’ field size reaches more than 2 fold.

. The peripheral dose is higher along the upper collimator than along the lower collimator. The differe-

nces is less than 1%.

. The presence of wedge filter increases peripheral dose. And the peripheral dose is higlier along the

blade side of wedge filter than along the ridge side. The difference is about 3% at 5cm distance from

the field margin for 15x15cm? field size and 60° wedge filter.

. The peripheral dose of wedge filter increases as the wedge filter angle increases and the increasing

ratio is about 2 fold in 60° wedge filter compared with open field.
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