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Abstract

A monte carlo simulation about shielding material and thickness of the syringe shield for

radiation shield was performed. As a result of analysis, high atomic number materials such as

tungsten, lead and bismuth have the highest shielding effect. However,

18 67 111
T, 'Ga and ' 'In show

high energy distribution in the region with thin shielding thickness. As the thickness of shielding

materials increased, the energy distribution decreased due to reduction of y-ray. In the case of

low atomic number materials, they, showed energy distribution from highest to lowest, were

barium sulfate, steel, stainless, iron and copper. Aluminum, plastic, concrete and water showed

diverse aspect. they showed relatively high energy distribution because of increased y-ray that

penetrate the shield.
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H 1. Radionuclides information (Unit:keV)
Radionuclide
99m-|-c 201T| l23| 18F 67Ga mln
Half-life 6.01 hour 2.8 day 13.2 hour 109.9 min 3.261 day 2.8 day
vy emission v emission v emission 8 *max emission v emission y emission
140.5(0.89) 68.9(0.27) 159.0(0.83) 633.5(0.97) 93.3(0.37) 274.0(0.94)
18.4(0.04) 11.8(0.11) 27.5(0.46) 184.6(0.20) 173.0(0.08)
18.3(0.02) 80.3(0.11) 27.2(0.25) y emission 300.2(0.16)
Emitting 167.4(0.10) 31.0(0.09) 511.0(1.94) 393.5(0.05)
Energ 79.8(0.05) 31.7(0.03) 91.3(0.03)
( ield\)/ 82.6(0.04) 529.0(0.01) 209.0(0.02)
Y 11.9(0.04)
135.3(0.03)
13.8(0.02)
12.0(0.02)
11.6(0.01)
H 2. Information according to shielding materials
ELEMENT Composition Molecular Weight(g/mol) Density(g/er)
Tungsten (W) W 183.8 19.24
Lead (Pb) Pb 207.2 11.34
Copper (Cu) Cu 63.5 8.94
Aluminum (Al) Al 26.9 2.69
Iron (Fe) Fe 55.8 7.87
Bismuth (Bi) Bi 208.9 9.78
Water (H20) H20 18.0 1.00
Polymethyl methacrylate
(PMMA) CsHgO2 87.7 1.19
Barium sulfate (BaSoa) BaSos 233.4 4.5
Stainless steel C 0.08%, Si 1%, Mn 2%, P 0.04%,
(Austenite type) S 0.03%, Ni 8%, Cr 18% 268.8 7.85
H 0.56%, O 50.01%, Na 1.71%,
Concrete Mg 0.26%, Al 4.56%, Si 31.36%, 3976 226
(Radiation Shielding type) S 0.13%, K 1.92%, Ca 8.26%, : .
**Fe 0.07%, *Fe 1.13%, *Fe 0.03%
A g FAE dotry] 93 AdS gad, o, 7, AN FA wel F5E ddUA] 2k HaE $3)
& (Aluminum), &, Bl 2~5-2~Bismuth), (Water), @ A F5E AU (MeV/g) E 53k At
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