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Abstract

Some Measurements of Scattered Radiation from Various Radiation
Shielding Materials

Chang Kyun Kim

Dept. of Radiotechnology. Junior College of Public Health and Medical Technology,
Korea  University, Seoul, Korea

Half value layer (radiation energy) of 90°scattered radiation from various radiation
shielding materials was measured at 1 m distance from the central ray of the primary
beam.,

Scattered radiation was measured from 100 to 200 kVp for 0 -2 0mm Cu+1.0mm Al ad-

ded filter in the primary beam for a deep therapeutic unit, the obtained results were as
follows:

1. The ratio of scattered radiation to primary radiation was increased by using light-
er filter.

2. The ratio of scattered radiation to primary radiation was decreased by using heav-
ier filter.

3. The ratio of scattered radiation to primary radiation was independent of tube volt.
age.

4. The scattered radiation of high energy was produced, when the effective atomic nu-
mber and density of shielding material were high .
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1) ST ARBURE 85
Victoreen lonization Chamber Model 553
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Chamber Model XL 1000710%& Aty

2) XWBAERE

X-ray tube
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B 250 KV, BRREEM: 20mA)
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Table 1, Average Density of Shielding Material

Shielding Material Average Density
Cement brick 1.87
Fire brick-red color 1.96
Fire brick - black color 1.75
Tead plate 11,24
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Fig. 1. Detection Method of Primary Radiation
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Fig.2. Detection Method of Scattered Radiation
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Table 2. Half~value layer of Primary-radiation

Bl 100 kVp o] BEHEA A FHs & HnEEe
BE el REELS 0.16mmCu~1.28mm Cu
E e 2,125kVp o4 &= 0,21mm Cu~1.50m
mCu, 150kVpelAl+ 0,.25mmCu~ 2.12mmCu
175 kVpoli 4+ 0.28mmCu~2,.36mmCu, 181
200kVpel4 & 0.33mmCu~2.44mm Cu & &%
Y ERRE

2. EEMER FEE k(HVLs/HVLp)

BE BEIETFAA % ISEES Wniaa &
sk HIEE REBEY K (—Ee) L ERY BT HAE
el ¢£BH) = %3, 4, 5, 6, 7 Zejx 193, 4
5, 6, 73 7=k

B #RlRsl —oiise £HBLE 2y BRE 100
kVp ol A& iikFE Eol 1,65+0,79, MAEYE
2 1.8341,02, AMEYEL 1.4240,76, L7
I MRS 3.92+1.93.02 VeI HEE 125k
Vp ol A & AMRY Eol 1.77 £0.73, HABY S
1.99+1.01, AMEYEL 1,7440.75 28
$itRe 4.70 £2 4203 =}

HHEE 150kVp oA & ffARYEe] 2,01 +1,13

(unit : mmCu)

kVp j
100 125 150 175 200
Added filter
none 0.16 0.21 0.25 0.28 0.33
2.0 mm Al 0.19 0.29 0,33 0.38 0.43
0.5 mm Cu+1.0 mm Al 0.54 0.79 0,85 0,98 1.07
1.0 mm Cu+1.0 mm Al 1.28 1.50 1.66 1.79 2,13
2,0 mm Cu+1,0 mm Al 0.85 1.08 2,12 2.36 2.4
range .0.16 ~1.28 0.21 ~1.50 0,26~2.,12 0.28~2.36 | 0,33~2.44
(mean + SD) (0.60+0.427|(0.77 £ 0.48) | (1,04 +0.74){(1,16 +0.81){(1.28+-0.8)
Table 3. Ratio of HVL of Scattered-ray to HVL of Primary-ray at 100kVp
Sl-lielding Material Fire brick Fire brick - Cement brick Lead plate
Added filter -red color black color

none 2,72 3,21 2,42 6.63
2.0 mmAl 2.41 2.89 2.26 5.75
0.5 mm Cu+1.0mm Al 1.41 1.33 1.04 3.04
1.0 mm Cu+1.0 mm Al 0.64 0.73 0,60 1.63
2.0 mm Cu+1.0 mm Al 1.08 0.99 0,80 2.56
range 0.64 ~ 2,72 0,73~3.21 0.60~2.42 1,63~ 6.63
(mean 3+ SD) (1.65+0.79) (1.83+1.02) (1.42+0.76) (3,924+1.93)
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Table 4. Ratio of HVL of Scattered—ray to HVL of Primary-ray at 125kVp

Shielding Material Fire brick - Fire brick- Cement brick Lead plate
Added filter red color black color
none 2.86 3.52 2.76 7.62
2.0 mm Al 2,28 2.83 2.48 7.17
0.5 mm Cu+41.0 mm Al 1.62 1.4 1.33 3.69
1.0 mm Cu+1.0 mm Al 0.76 0.87 0.85 2,07
2.0 mm Cu+1.0 mm Al 1.33 1.32 1.26 2.96
range 0.76 ~2.86 0.87 ~3.52 0.85~2.76 2,07~7.62
(mean + SD) (1.77 +£0.73> (1,99 +1.,01) (1,74 40.75) (4.70 =2.42)

Table 5. Ratio of HVL of Scattered ~ray to HVL of Primary-ra

y at 150 kVp

hielding Material

Fire brick -

Fire brick -

Added filter red color black color Cement brick Lead plate
none 3.4 3.32 3.20 8.56
2.0mm Al 2.61 2,91 2,79 8.12

0.5 mm Cu+1.0 mm Al 1,67 1.41 1.51 4,19

1.0 mm Cu-+1.0 mim Al 0,84 0.89 0.89 2.47

2.0 mm Cu+1.0 mm Al 0.87 0.85 0.87 2,08
range 0.84~3.04 0,85~ 3,32 0.89 ~3.20 2,08 ~8.56
(mean+ SD) (2,01 +£1,13) (1.87+1.04) (1.85+0,97)| (5.08+2.76)

Table 6. Ratio of HVL of

Scattered —ray to

HVL of Primary~ray at 175 kVp

hielding Material : . : L

it e M| pe v | pie ke | otk | tand i
none 3.01 3.46 3.21 8.36
2.0mm Al 2.42 2,89 2.89 7.95
0.5 mm Cu+1.0 mm Al 1.55 1.56 1.60 4,01
1.0 mm Cu-+1.0 mm Al 1.05 0,98 1,07 2,80
2.0 mmCu+1.0 mm Al 0.90 0.97 0.97 2.34
range 0,90 ~ 3.01 0.97 ~3.46 0.97 ~3.21 2,34 ~8.36
(mean+SD) (1,794+0.81) | (1,97 +1.02) (1,95 +0.93) 5,09 +2.56)

Table 7. Ratio of HVL of Scattered —ray to HVL of Primary-ray at 200kVp

mi};:::dmg Hetertl fei;e ct:ii)crk ) E,i;ikbf;ﬁ; Coment brick Lead plate
none 2.85 3.41 3.04 7.47
2.0 mm Al 2.49 2,93 2.88 7.16
0.5 mm Cu+1.0 mm Al 1.43 1.53 1.61 3.83
1,0 mm Cu+1.0 mm Al 1.07 1.12 1,02 2.63
2.0 mm Cu+1.0 mm Al 1.01 1.08 0.86 2.48
range 1.01 ~2,85 1,08 ~ 3,41 0.86~3.04 2.48~7.47
(mean# SD) (1,77 +£0.,76) (2,01 +£0.,97) (1.,88+0.92) (4,71 ~2.18)
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Fig. 4. Ratio of HVL of Scattered~ray to HVL of
Primary- ray by Shielding Material in 2.0
mm Al added filter.

HVLs /HVLp FABHEL 1,87 £1.04, A EHER 1,854
9.0 0,97, Zeja MR- 5.08 +2.760°|5om FHE
175kVp & 200kVp ol A = WAKRY Eol &% 1.97
80t +0.81, 1.77:+£0.76, fifkd<5< 1.97+1,02,
2.01+0,97, AlEYELE 1,95+0,93, 1.88+
7.0f 0.92, 28X &S 5.09 £2.563} 4,71+2.18
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HVLs/HVLp Fig.5. Ratio of HVL of Scattered-ray to HVL of
8,0 Primary~ray by Shielding Material in 0.5
mm Cu+1l.0mm Al added filter
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Fig. 6. Ratio of HVL of Scattered ~ray to HVL of
Primary~ray by Shielding Material in 1.0
mm Cu+1.0 mm Al added filter
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Fig. 7. Ratio of HVL of Scattered-ray to HVL of
Primary-ray by Shielding Material in 2.0
mm Cu+1.0 mmAIl added filter
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