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ABSTRACT

Changes in the energy spectrum were analyzed using *™Tc as a point source and a scattering phantom, and the
shielding effect of the lead apron according to the changed gamma ray energy was evaluated. In the gamma ray
energy spectrum of the scattering phantom, the photo peak areca decreased and the compton scattering area
increased compared to the point source. The coefficients for each energy range according to the change in the
shape of the gamma ray source showed a reduction rate of up to 66.1 % at a distance of 20 cm compared to
the coefficient of the point source, and in the compton scattering area, the coefficient of the scattering phantom
was 122.2 % at a distance of up to 40 cm compared to the coefficient of the point source. In the difference in
shielding rate according to the distance between the source and the scattering phantom using a gamma camera,
the photo peak area showed similar results, but in the Compton scattering area, the shielding rate of the scattering
phantom at a distance of 20 c¢cm increased by 29.2 % compared to the shielding rate of the point source. As the
distance increased, the difference in shielding rate decreased. In measuring the shielding rate of the lead apron
using a radiation dosimeter, the difference in the shielding rate of the scattering phantom was up to 15.3 %, and
as the distance increased, the difference in the shielding rate between the two sources decreased. The shielding
rate of the lead apron of the scattering phantom is higher than that of the point source, and the effectiveness of
the lead apron increases as the distance to the source increases. As a result, wearing a lead apron when directly
confronting a patient who has injected radioactive pharmaceuticals is expected to be helpful in reducing radiation

exposure.
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II. MATERIAL AND METHOD
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Fig. 1 Experimental Material.
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Table 1. Energy Spectrum Measurement Range

Spectrum Windows
Photo peak 120 ~ 160 keV
Compton scatter 20 ~ 119 keV
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Fig. 2. The Geometries for shielding experiments.
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Fig. 3. Energy spectrum of point source and scatter
phantom.
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Table 2. Coefficient and rate of decrease according to
distance of photo peak area

Distance Point Source Scatter phantom Increase
(cm) (K counts) (K counts) rate(%)
20 7666 + 347 2601 + 140 -66.1
40 3343 + 169 1333 + 61 -60.1
60 1817 + 82 770 + 30 -57.6
80 1197 + 49 501 + 22 -58.1
100 802 + 36 339 £ 15 -57.7

Table 3. Coefficient and rate of increase according to
distance of Compton Scatter area

Distance Point Source Scatter phantom Increase
(cm) (K counts) (K counts) rate(%)
20 2112 + 89 4274 + 185 102.4
40 1025 + 52 2278 + 110 122.2
60 619 + 29 1364 + 78 120.4
80 442 + 24 914 + 36 106.8
100 328 + 14 638 + 29 94.5
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Fig. 4. Shielding rate of point source and scatter
phantom in Photo Peak area.
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Table 4. Radiation dose and shielding rate of lead

apron in Point source (p<.001)

Distance N Non shield Lead apron  Shielding
(cm) (uSv/h) (uSv/h) (%)
20 10 14132 + 6.76  43.81 + 3.46 69.0
40 10 46.71 + 2.28 12.67 + 0.95 72.2
60 10 23.06 + 0.78 6.72 £ 0.51 70.9
80 10 12.99 + 0.62 4.04 =+ 0.26 68.9
100 10 9.09 + 0.46 293 + 0.22 67.8

Table 5. Radiation dose and shielding rate of lead

apron in Scatter Phantom (p<.001)

Distance N Non shield Lead apron  Shielding
(cm) (uSv/h) (uSv/h) (%)
20 10 92.54 + 4.76 14.56 + 1.08 843
40 10 3431 £ 142 6.46 + 0.36 81.2
60 10 17.49 + 1.10 3.61 £ 0.35 79.4
80 10 10.50 + 0.36 2.33 £ 0.16 71.7
100 10 6.85 £ 0.30 1.91 £ 0.26 72.1

IV. DISCUSSION
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