6MV METILT(0f|A Al/Cudi] 2HEt 0of2HE ALSA|
A2 2t4o0) st o7

= Abstract =

Reduction of Electron Contamination in Photon Beam
by electron Filter in 6MV Linear Accelerator

The secondary electrons developed by interaction between primary beam and a tray
mounted for blocks in Megavoltage irradiation result in excess soft radiation dose to the
surface layer.

To reduce this electron contamination, electron filters have been used to be attached
under a tray.

Various filters with Cu and Al plates in six different thickness and Cu/Al combined plates
in 3 different thickness were tested to measure the reduction rate of secondary electron
contamination to the surface layer.

The measurement to find optimal filter was performed on 6MV linear accelerator in 10
cm X 10cm field size and fixed 78.5cm source to measurement points distance from surface
to maximum build up point in 2mm intervals.

The result was analyzed as the ratio of measured doses with using filters, to standard
doses of measured open beam,

The result of this study was following :

1. The contaminated low energy radiation were mainly produced by blocking tray.

2. The surface absorbed dose was slowly increased by increasing irradiation field size

but rapidly increased at field size above 15cm X 15cm.

3. Al plate upto 2.bmm thickness used as a filter was found to be inadequate due to
the failure of reduction of the surface absorbed dose below doses of the under surface
upto the maximal build up.

Cu 0.5mm plate and Cu 0.28mm/Al 1.5mm compound plate were found to be optimal
filters. .

4. By using these 2 filters, the absorbed dose to the surface were effectively reduced
5.5% in field size 4cm X 4cm, 11.3% in field size 10cm X 10cm, 22.3% in field size
25cm X 25¢m,
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5. In field size 10&11)( 10cm, the absorbed dose to the surface of irradiation was reduced
by setting TSD 20cm_ at- least,. but effective and enough dose reduction could be
achieved by setting TSD 30cm as 2 optimal filters used.

6. More surface dose abserbed at TSD less than 7.4cm with a tray and filters together
indicated that soft radiation was also developed by filters.

7. The variation of PDD by the different size of irradiation field was minimal as 2 optimal

filters used. There was also not different in variation of PDD according to using any

of two different filters.

8. PDD was not effected either by various TSD or by using the different filter among

two.
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Fig. 1. Schematic diagram of irradiated system uti-
lized in this study
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Table 1. Relative dose with the Al plate filters at the surface, different depth to the standard doses of open

beam (281 : %)
Depth Filter thickness
(mm) Tray 0.3mm 0. 5mm 1.0mm 1. 5mm 2.0mm 2.5mm
0 102.9 101.9 102.6 100.6 100.2 100.1 98.7
2 97.6 9.8 . 96.9 96.4 95.1 95.0 94.3
4 98.0 97.2 96.2 95.5 89.3 87.2 86.0
b 9.9 9.5 96.5 95.9 94.4 93.9 92.8
8 97.1 96.7 96.4 95.8 95.0 94.1 93.6
10 9.7 94.5 96.8 92.7 94.7 94.7 93.7
12 96.4 95.8 95.6 95.2 95.2 94.9 94.4
14 9.6 96.4 96.0 95.2 95.3 4.4 93.9
15 97.0 95.7 95.6 95.1 95.3 95.0 94.4
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Fig. 2. Graphic plotting of relative doses with a tray and Al plate filters at the surface, and different depth
to standard doses of open beam
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Table 2. Relative dose with the Cu plate filters at the surface, different depth to the standard doses of open

beam (29 : %)
Depth Filter thickness
(mm) Tray 0.28mm 0. 5mm 0.8mm 1.0mm 1.23mm 1.5mm
0 102.3 91.4 89.5 87.9 87.3 86.1 85.2
2 97.4 - 95.8 93.8 92.1 91.3 90.3 89.7
4 96.3 93.8 9.1 93.3 90.3 9.1 88.8
b 97.1 95.2 95.0 93.8 93.5 92.8 7.3
8 96.9 95.9 95.4 94.0 93.1 92.4 91.4
10 96.9 96.1 95.0 94,4 94.1 93.1 92.0
12 96.9 96.1 95.0 941 93.6 92.8 91.8
14 96.5 95.7 94.4 93.8 93.4 93.0 9.7
15 96.6 97.3 95.0 94.7 94,1 93.2 92.4
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Fig. 3. Graphic plotting of relative doses with a tray and Cu plate filters at the surface, and different depth
to standard doses of open beam
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Table 3. Relative dose with a Cu/Al plafe filters at the'surface, different depth to the standard doses of

open beam (%] 1 %)
Depth Filter thickness
(mm) Tray . 0.28mwm Cu/2.0mm Al 0.28mm Cu/1.5mm Al 0.5mm Cu/2.0mm Al
0 102.3 - 88.9 90.0 88.1
2 97.2 91.5 92.2 90.5
4 97.4 93.0 92.6 92.3
b 96.9 93.0 93.6 92.3
8 96.5 93.0 93,6 92.3
10 97.8 93.3 - 93.5 92.2
12 97.5 93.8 94.8 93.7
14 96.9 93.4 94.0 93.3
15 96.2 94.6 94.8 93.1
105 T T T L T T T T
L

—~ 100 F\-mmmm == Open beam_ _ _ __ _ _____1

X .

g ey “\o\.

o 95 0. % b

(o] 4""2 —Q::.S-:—,Q"“-'e o

o Lgir T TE LS

2 wope i

g . 9

m Hrg onl

/M85 r : ;L.Z’émm‘yCu/z.O mmAT]

g :0.28mm Cu/1.5mm Al
O :0.5mm Cu/2.0mm Al
ao 1 1 1 1 1 1 L i 1
0 2 4 6 B 1012 14 16 18 20

Depth(mm)

Fig. 4. Graphic plotting of relative doses with a tray and Cu/Al plate filters at the surface, and different
depth to standard doses of open beam
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Table 4. Relative dose table with a tray and 2 optimal filter to the standard doses of open beam in the
various field size (SFe] : %)
Field Tray/Open 0.5mm Cu/Open 0.8mm Cu+1.5mm Al/Open
Size(cm) Omm 2mm 4om 10mm 15mm Omm 2nm 4mm 10mm 15mm Owm  2om 4mm 1O0mm  15mm
4% 4 98.4 96.4 Q7.0 97.1 G6.8 92.9 Q4.0 94.6 95.2 94.7 92.5 94.0 93.7 94.0 94.3
bX6 100.8 99.8 97.0 96.3 97.2 91.6 97.1 95.6 94.7 96.2 91.8 97.1 93.5 93.9 94.4
8x8 101.2 97.3 97.3 96.6 96.9 90.3 94.2 95.3 94.5 95.1 90.3 94,2 93.4 94.1 94.2
10X10 102.4 97.6 96.9 95.5 96.9 90.9 93.4 94.1 94.7 95.5 89.0 93.4 93.5 94.0 93.6
15X15 104.1 97.9 97.1 98.3 96.9 88.6 92.6 92.4 95,5 96.7 88.6 92.6 92.6 94.1 96.1
20X20 109.8 100.5 98.2 97.4 96.5 90.8 93.6 93.2 95.3 94.6 90.8 93.6 93.4 94.5 93.7
25x25 118.2 103.7 102.2 97.6 98.1 959 95.9 95.9 95.0 96.6 97.0 94.3 96.2 94.1 96.5
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Fig. 5. Graphic plotting of relative dose with a tray and 2 optimal filters at the surface to the standard dose
of open beam in various field size
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Table 5. Relative dose table with a tray and 2 optimal filter to the standard doses of open beam in the
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(cm) Onm 27om 4mm IOmm 15mm Omm 2mm  4mm 10mm 15mm  Omnm 2mm 4mm  10mm  15mm
7.4 139.1 96.6 101.3 97.9 97.4151.0 93.0 99.7 96.3 95.6 158.7 91.9 100.1 95.2 94.6
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Fig. 8. Graphic plotting of relative dose with a tray and 2 optimal filters at the surface to the standard dose
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