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Table 1 Calculation results of model 1
e Ey
R./cm n e Ey 15cm
1/10 1/100 1/1000 1/10000

0.015 1000 0.035 0.1 0.3 0.93 1/1916000
0.025 600 0.062 0.152 0.47 1.59 1/713000

0.03 500 0.074 0.19 0.58 1.98 1/470400
0.0375 400 0.091 0.244 0.73 2.5 1/293000

0.05 300 0.12 0.32 1.0 3.6 1/165340
0.075 200 0.18 0.48 1.54 5.66 1/68900

0.15 100 0.35 0.95 3.4 12.15 1/16600
€/E0 EO

0.03cm 0.93cm 1/10000
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Table 2 Calculation results of model 2
R./cm n ¢ Eo ¢ Ey 15em
1/10 1/100 1/1000 1/10000
1.0 100 2.3 8.6 1/300
1.0 1000 2.3 8.6 1/366
0.9 100 2.16 7.75 1/379
0.8 100 1.87 6.7 1/487
0.7 100 1.65 5.85 1/617
0.6 100 1.43 4.9 1/819
0.5 100 1.18 4.03 14.2 1/1200
0.5 1000 1.1 3.9 14.2 1/1440
0.4 100 0.95 3.1 11.35 1/1825
0.3 100 0.74 2.3 8.3 1/3300
0.2 100 0.49 1.5 5.2 1/7500
0.1 100 0.26 0.75 2.4 8.9 1/30000
0.05 300 0.1 0.35 1.1 3.95 < 1/100000
34 3 3
4 1/10 1/100 1/1000
R, 10 15%
3 3 R,=0.0lcm n =100
Table 3 Calculation results of model 3 R,=0.0lcm n =100
R./em e B e Ey 15em
1/10 1/100 1/1000 1/10000
1.0 2.07 7.55 1/390
0.9 1.88 6.74 1/480
0.8 1.65 5.85 1/600
0.7 1.45 5.13 1/790
0.6 1.23 4.23 14.8 1/1080
0.5 1.04 3.54 12.6 1/1490
0.4 0.82 2.71 9.9 1/2330
0.3 0.65 2.03 7.3 1/4140
0.2 0.46 1.33 4.6 1/9400
0.1 0.27 0.69 2.2 7.8 1/39200

1/



24 24
4 3 R,=0.5cm n =100
Table 3 Calculation results of model 3 R;=0.5cm n =100
R./em ¢ Bo ¢ E, 15cm
1/10 1/100 1/1000 1/10000
0.50 1.19 4.04 14.2 1/1190
0.45 1.14 3.84 13.6 1/1270
0.40 1.12 3.79 13.5 1/1310
0.35 1.08 3.64 13.0 1/1390
0.30 1.08 3.61 12.9 1/1410
0.25 1.06 3.61 12.8 1/1460
0.20 1.05 3.57 12.6 1/1500
0.15 1.05 3.52 12.6 1/1500
0.10 1.05 3.54 12.7 1/1490
0.05 1.04 3.53 12.5 1/1490
e/Ey
e/E, 5 6
R=15 10 15¢m e/Eq
5 &/Ey % 2
Table 5 ¢/Ey % vs radius of malignent region model 2
R/em R./cm
0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9 1.0
1 0.559 2.23 5.10 9.22 14.4 21.0 29.3 41.2 65.2 100
5 0.0282 0.110 0.250 0.436 0.684  0.972 1.32 1.69 2.14 2.67
10 0.00817 0.0315 0.0712 0.126  0.197 0.279 0.374 0.485 0.629 0.771
15 0.00333 0.0133 0.0303 0.0548 0.0833 0.122 0.162  0.205 0.263 0.333
6 &/Ey % 3
Table S ¢/Ey % vs radius of malignent region model 3
R/ em R./cm
0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9 1.0
1 0.456 1.77 4.00 6.73 10.8 14.9 20.7 26.9 51.8 100
5 0.0225 0.0872 0.196  0.343 0.538 0.754 1.04 1.34 1.71 2.05
10 0.00646 0.0250 0.057 0.0985 0.156 0.218 0.298 0.386 0.483 0.603
15 0.00255 0.0106 0.0242 0.0429 0.0671 0.0926  0.127 0.167 0.208 0.256
5 6 R ¢/E, R, Y =
e/Ey X = R, Y = AX> + B
3 %Co B

Do Do
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Table 7 Characteristics of radiation of €o

Half - life ¥ !
Date of measurement  Decay scheme and B = ray energy/MeV  Decay scheme and ¥ - ray energy/MeV  Ways of production
S 263A 1963 . 0.318 99.9% ; 1.173 99.86% Convy
1.491 0.1% 1.3331 99.98% Co d p
1.33MeV v Y
1.25MeV Y
R, mg/cm’
E. MeV
R, = 412E !-%5-0-05InE, 0.01MeV < E, < 2.5MeV
R, = 530E, - 106 2.5MeV < E, < 20MeV 1
1 YCo B 0.318MeV R,
R, = 412 x 0.318!-265-0-05L.9 _ 103 7]
0y = 1000mg/cm’
B Ry, cm
R, = R./p, = 103.71/1000 ~ 0. 104
9 Co B B
0.lcm B 1.29mg/cm’
B 80.4cm Im
B B
0.318MeV 0.
2mm
B 5
LB ¢
B Y L
0.318MeV B N Y s
L=30cm B
L =0cm B "\
H =20cm n = 1000
20cm x 20cm H/n = Iiig.BS Simulated calculation model of
0.02cm =0.2mm B B ray interaction with water ball
1MeV B
Smm
©Co  0.318MeV B
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Simulation of the distribution of radiation dosage density in water ball
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Abstract

This article analyzed the distribution of radiation dosage density in water ball the size of malignent
region and the character isties of radiation source were concerned as main factors. All works were based
on the numeric simulation by GEANT3 system.
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