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To establish the operation and dose evaluation and measurement of
ICRP No0.60 Report and the establish of digitalized human body data set,
this study firstly arranged to measured the dose rate of the high-dose-rate
Ir-192 brachytherapy source in air and in homogeneous water phantom to
observe the dose distribution of point source. By these results, the dose
distribution of line sources and curvature source distributions were
simulated to observe the dose distribution of real exposure and dose
distribution by Theraplan plus 3D treatment planning system.

Then, the CT images of 30 x 30 x 30 cm® solid water and the chest
and pelvic contain prostate image of anthropomorphic phantom were
transferred to the Theraplan plus treatment planning system to simulate
the dose distribution around the point source and constructed line source
and curvature tube dose distribution.

The high efficiency thermoluminence dosimetry, TLD 100H were
used to measure the absorbed dose and dose distribution in air, in water
and in inhomogeneous phantom around the source train. Finally, a
self-designed inhomogeneous water phantom was used to measure the

dose distribution to compare the difference to treatment planning system.
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1.20(1.64]2.33 419 | 4.86 | 453 | 3.57 | 2.66

1.69|243]2.80(6.15 16.34 | 6.09 | 6.10 | 2.95

1.95(13.0116.34|899| 25.72 |l 23.16 | 9.15 [5.64|3.81|2.66

2.363.63(5.4418.29| 21.74 | 3149 | 1490 | 7.48 4551298 | 1.95

2.2313.26(5.26 | 6.95( 14.05 | 45.80 |I 15.71 | 8.68 | 4.26 | 2.74 ] 1.90 | 1.58
297 1557(6.04| 12.24 | 34.22 | 21.65|8.96|5.81(3.84|2.49]1.89
2.6313.91(6.44 | 10.78 | 21.57 I 20.46 19.16 (5.9113.91(2.54]1.70
2.313.42|5.18 | 8.82 | 18.02 I| 27.13 | 9.50 | 5.80 | 3.60 | 2.64 | 1.59
21712.89(4.01| 6.25 | 891 10.45 15.07 [ 2.7711.90 | 1.60
1.681221(3.10| 3.87 | 5.28 451 (3.76]2.58(0.62
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-12.39%|-7.34%| -6.75% -9.52%| -9.52% | -6.98% | -6.72% | -7.48%
-2.93% [-2.61%-25.68%|-15.37% 8.33% | -9.43% | -4.45% | -4.01%
2.80% | 3.43% | 34.92% | 11.92% | 8.33% | -4.08% | -5.43% | -6.31% | -6.00% | -6.61%
9.67% (10.02%| 7.79% | -6.29% [-4.08% | -30.03%| -4.24% | -4.30% | -6.07% | -8.94% | -8.10%
2.74% | 2.48% [-13.34%|-13.94%|-4.45%| -3.03% | -22.17%]-11.92%|-23.28%|-24.24%|-16.13%|-17.46%
-6.13% (-4.24% | -3.28% [-21.92%|-5.43%| -4.24% | -21.96%]-13.94%]-13.34%| 2.48% | 2.74% | 15.49%
-8.10% [-8.94%] -6.07% | -4.30% |-6.31%|-22.17% | -18.64%) -6.29% | 7.79% |10.02% | 9.67% | 6.91%
-6.61% | -6.00% | -6.31% |-4.30%|-21.96% | 2.96% |11.92% |24.92% | 13.43% | 18.80% | 9.18%
-4.01% |(-3.01%|-18.64% -1.86% [-15.37%|-25.68%|-27.61%|-12.93%
-4.48% |-7.48%| 2.96% -9.00% | -5.22% | -6.75% |-71.34%
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0.26 0.46 0.41 0.33 0.28 0.23 0.19
0.68 0.74 0.65 0.53 0.30 0.27 0.23 0.17
1.06 1.15 0.99 0.74 0.53 0.33 0.25 0.20 0.15
2.35 2.33 1.63 0.99 0.64 0.42 0.28 0.22 0.16
9.99 6.10 2.41 1.32 0.74 0.49 0.31 0.23 0.17
| 12.44 2.99 1.37 0.78 0.50 0.32 0.23 0.17 0.14
6.03 2.29 1.30 0.73 0.47 0.29 0.21 0.15
2.30 1.43 0.96 0.63 0.41 0.26 0.20 0.14
1.00 0.95 0.58 0.48 0.30 0.24 0.18 0.14
0.63 0.58 0.51 0.29 0.26 0.20 0.15
0.46 0.41 0.33 0.28 0.23 0.19
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027 | 046 | 041 | 033 | 029 | 0.23 | 0.19

09 | 120 | 106 | 087 | 059 | 050 | 041 | 0.17

201 | 235 | 206 | 162 | 112 | 084 | 0.67 | 036 | 0.15

437 | 470 | 369 | 261 | 176 | 1.26 | 096 | 058 | 0.31

1441 | 10.83 | 6.12 3.94 2.51 1.75 1.27 0.81 | 0.47

2332 | 912 | 532 | 330 | 226 | 160 | 1.03 | 064 | 0.13

2892 | 1101 | 6.29 | 3.74 | 250 | 1.70 | 124 | 0.79 | 0.16

3050 | 11.80 | 6.73 | 407 | 264 | 174 | 127 | 093 | 0.14

30.35 | 11.76 | 6.56 | 4.02 | 2.61 | 1.72 1.25 | 092 | 0.13

28.63 | 10.71 | 6.08 | 3.67 | 245 | 164 | 118 | 0.76 | 0.15

2294 | 864 | 505 | 3.20 | 2.17 147 | 096 | 059 | 0.12

10.44 | 563 | 3.67 | 241 1.66 114 | 0.73 | 0.42

438 | 333 | 236 | 168 | 1.19 | 0.85 | 052 | 0.28

207 | 1.89 140 | 1.05 | 0.78 | 058 | 033 | 0.14

106 | 094 | 082 | 057 | 047 | 034 | 0.15

043 | 035 | 031 | 028 | 0.21 | 0.15
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124 | 164 | 210 | 258 | 254 | 3.00 | 254 | 258 | 210 | 164 | 1.24
284 | 384 | 520 | 6.44 | 6.46 | 7.68 | 6.46 | 6.44 | 520 | 3.84 | 2.84
3.48 | 508 | 7.72 |10.62 | 11.50 | 14.16 | 11.50 | 10.62 | 7.72 | 5.08 | 3.48
4,04 | 6.58 | 11.06 | 21.90 | 30.74 | 34.36 | 30.74 | 21.90 | 11.06 | 6.58 | 4.04
442 | 752 |14.14 | 43.22 | | | 4322 | 1414 | 752 | 4.42
462 | 7.64 | 14.58 | 44.53 | | | 43.18 | 14.25 | 7.68 | 4.46
4,14 | 6.69 | 13.15 | 22.84 21.70 | 13.06 | 6.64 | 4.01
351 | 515 | 9.64 | 10.54 1054 | 9.72 | 5.12 | 3.42
294 | 3.78 | 5.10 | 6.48 6.21 | 520 | 3.91 | 2.75
1.13 | 1.79 | 2.26 | 2.69 243 | 210 | 1.72 | 1.15
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117 | 155 | 192 | 241 | 260 | 3.08 | 260 | 244 | 197 | 153 | 113

300 | 370 | 486 | 6.08 | 6.27 | 737 | 6.14 | 6.20 | 549 | 3.63 | 2.65

331 | 487 | 7.26 | 11.21 | 11.88 | 1463 | 11.88 | 10.19 | 7.33 | 5.36 | 3.27

3.77 | 6.13 | 9.89 | 19.74 | 29.81 | 33.33 | 29.81 | 21.12 | 10.63 | 6.21 | 3.86

427 | 7.27 | 13.37 | 44.84 I | I 41.79 | 13.65 | 7.80 | 4.18
431 | 7.12 | 13.14 | 39.82 I | I 4151 | 13.74 | 733 | 4.21
3.94 | 6.38 | 13.91 | 21.81 20.68 | 1243 | 6.34 | 4.24
332 | 499 | 889 | 9.85 10.21 | 9.19 | 479 | 3.15
277 | 361 | 461 | 5.96 593 | 491 | 3.60 | 2.48

1.09 | 1.72 | 211 | 258 234 | 203 | 1.65 | 1.08
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5.97% | 5.46% | 8.76% | 6.66% |-2.54% |-2.54% |-2.54% | 5.46% | 5.97% | 6.66% | 8.76%

-5.52% | 3.68% | 6.57% | 5.59% | 2.98% | 4.05% | 5.01% | 3.68% [-5.52% | 5.59% | 6.57%

5.01% | 4.05% | 5.98% |-5.57% |-3.30% |-3.30% |-3.30% | 4.05% | 5.01% |-5.57% | 5.98%

6.79% | 6.78% |10.57%] 9.87% | 3.01% | 3.01% | 3.01% | 3.57% | 3.87% | 5.63% | 4.57%

3.50% | 3.30% | 5.45% |-3.74% | | [ 3.30% | 3.50% |-3.74% | 5.45%
6.78% | 6.79% | 9.87% |10.57%]| | | | 3.87% | 3.57% | 4.57% | 5.63%
4.79% | 4.68% [-5.79% | 4.49% 4.68% | 4.79% | 4.49% |-5.79%
5.41% | 3.09% | 7.79% | 6.54% 3.09% | 5.41% | 6.54% | 7.79%
5.67% | 4.49% | 9.64% | 7.98% 4.49% | 5.67% | 7.98% | 9.64%
3.49% | 3.68% | 6.42% | 4.23% 3.68% | 3.49% | 4.23% | 6.42%
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052 | 052 | 048 | 041 | 031 | 024 | 02 | 016
081 | 09 | 07 | 052 | 045 | 031 | 022 | 018
141 14 | 12 | 077 | 052 | 041 | 026 | 021 | 0.16
315 | 30 | 16 | 12 | 066 | 049 | 031 | 022 | 0.18
267179 | 31 | 141 | 081 | 052 | 034~ 027 | 02
| ) 306 | 141 | 081 | 052(]% 5| 927 | 02
128 | 7.93 | 314 | 145 | 084 | 053 . 036 | 028 | 022
316 | 32 | 175 | 124 | 068 | 051 | 032 | 024 | 017
144 | 147 | 13 | 078 | 057 | 048 | 027 | 027 | 015
0.83 | 095 | 072 | 053 | 044 | 037 | 024 | 0.9
054 | 053 | 047 | 044 | 032 | 025 | 0.27 | 018
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051 | 051 | 048 0.4 0.3 023 | 019 | 0.15

0.8 0.8 0.7 051 | 0.44 0.3 021 | 0.17

14 1.39 11 0.76 | 051 0.4 0.25 0.2 0.15

3.05 2.9 1.5 11 0.65 | 0.48 0.3 021 | 0.17

1264\ 7.8 3.00 1.4 0.8 051 »033~0.26 | 0.19

| |1pe64 | 305 | 1.4 | 08 | 051(|% 5| p26 | 019

13.64 | 796 | 340 | 144 | 081 | 054N_0.33 /029 | 0.22

345 | 293 | 152 | 117 | 0.67 | 049 | 031 | 0.24 | 0.19

144 | 149 117 | 079 | 057 | 041 | 0.27 | 0.23 | 0.16

083 | 082 | 074 | 055 | 054 | 035 | 0.23 | 0.27

058 | 054 | 048 | 043 | 035 | 0.28 | 0.21 | 0.17
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098 | 0.98 1.00 | 098 | 097 | 0.96 095 | 0.94

099 | 0.89 1.00 | 098 | 098 | 0.97 095 | 0.94

0.99 | 0.99 0.92 099 | 098 | 0.98 096 | 095 | 094

0.97 0.97 0.94 0.92 0.98 0.98 0.97 0.95 0.94

1.00 0.99 0.97 0.99 0.99 0.98 0.97 0.96 0.95

I 1.00 0.99 0.99 098 |Z# %] 0.96 0.95

1.07 1.00 1.08 0.99 0.96 1.02 0.92 1.04 1.00

1.09 0.92 0.87 0.94 0.99 0.96 0.97 1.00 1.12

1.00 1.01 0.90 1.01 1.00 0.85 1.00 0.85 1.07

1.00 0.86 1.03 1.04 1.23 0.95 0.96 1.42

1.07 1.02 1.02 0.98 1.09 1.12 0.78 0.94
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047 | 042 | 034 [ 029 | 023 | 049 |
; 122 | 108 | 088 | 060 | 051 | 042 |
; 289 | 209 | 164 | 114 | 085 | 0.68 0.7
| 477 | 375 | 265 | 179 | 1.28 | 097 0.35
5 10,99 | 621 | 400 | 255 | 1.78 | 1.29 Z 0.54
i | 2368 | 9.26 | 540 | 335 | 229 | 162 073 | 0.14
| | | 2936 | 1118 | 639 | 380 | 254 | 173 | & 09 | 015
| | | 30,96 | 1198 | 683 | 413 | 268 | 177 106 | 0.15
i | 30,81 | 11.94 | 666 | 408 | 265 | 175 v | 105 | 015
| | | 2907 | 1087 | 617 | 373 | 249 | 186 087 | 0.15
| | | 2329 | 877 | 513 | 325 | 220 | 149 067 | 0.14
| 10.60 | 572 | 373 | 245 | 169 | 116 049
| 445 | 338 | 240 | 171 | 121 | 086 0.32
| 210 | 1.92 | 142 | 107 | 079 | 059 0.16
108 | 095 | 083 | 058 | 048 | 035 |
; 044 | 036 | 031 | 028 | 021 | 015 |
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046 | 041 | 033 | 028 | 023 | 0119 i
; 120 | 1.06 | 086 | 059 | 050 | 041 i
5 2.34 | 205 | 161 | 112 | 083 | 067 0.17
i 467 | 368 | 260 | 175 | 125 | 095 0:34
i 10,77 | 6.09 | 3.92 | 250 | 174 | 126 0:53
i | 2321 | 907 | 529 | 328 | 224 | 159 = 072 | 0.14
i | 2877 | 1096 | 626 | 372 | 249 | 170 088 | 0.15
i | 30134 | 11.74 | 669 | 405 | 263 | 173 3 1,04 | 0.15
| | 30,19 | 11.70 | 653 | 400 | 2,60 | 172 1,03 | 0.15
! | 2849 | 1065 | 6.05 | 3.66 | 244 | 163 v | 085 | 015
| | 2282 | 859 | 503 | 319 | 216 | 146 066 | 0.14
| 10.39 | 561 | 366 | 240 | 1.66 | 114 048
436 | 331 | 235 | 1.68 | 119 | 084 031
; 206 | 188 | 139 | 105 | 077 | 058 016
; 106 | 093 | 081 | 057 | 047 | 034 |
| 043 | 035 | 030 | 027 | 021 | 0115 |
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i 0.99 | 098 | 097 | 097 | 1.02 | 1.09 i
i 098 | 098 | 096 | 098 | 098 | 0.98 !
i 096 | 097 | 098 | 098 | 0.98 | 0.9 1,01
i 100 | 108 | 099 | 096 | 112 | 092 1.03
i 092 | 087 | 094 | 099 | 096 | 0.7 112
| | 100 | 090 | 1.01 | 1.00 | 085 | 1.00 107 | 1.03
! | 086 | 1.03 | 1.04 | 1.23 | 095 | 096 106 | 1.05
! | 102 | 102 | 098 | 1.09 | 112 | 0198 104 | 1.01
| 0.98 | 099 | 098 | 098 | 098 | 098 097 | 101
; | 097 | 098 | 098 | 098 | 096 | 0.98 008 | 1.02
! | 098 | 098 | 098 | 098 | 098 | 096 0.9 | 1.06
100 | 108 | 099 | 096 | 1.02 | 092 1.00
; 092 | 087 | 094 | 099 | 096 | 097 112
| 101 | 090 | 101 | 110 | 085 | 100 1.07
; 086 | 1.03 | 104 | 123 | 095 | 096 |
| 1.02 | 1.02 | 098 | 1.09 | 112 | 0.8 |
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0.27 | 047 | 042 | 034 | 029 | 023 | 019 :
0.70 | 0.76 | 067 | 055 | 0.31 | 0.28 | 023 | 0.17 ;
1.09 | 118 | 1.02 | 0.77 | 055 | 0.34 | 026 | 0.20 | 0.15
242 | 240 | 168 | 1.02 | 066 | 043 | 029 | 022 | 0.16
10.29 | 628 | 2.48 | 1.36 | 077 | 051 | 0:32 | 023 | 0.17
| 12.82 | 308 | 1.41 | 081 | 052 | 0:33 | 023 | 047
1039 | 6.21 | 236 | 134 | 075 | 048 | 030 | 0.21 | 0.45
222 | 237 | 147 | 099 | 065 | 042 | 027 | 0.20 | 0.14
1.19 | 103 | 098 | 060 | 049 | 031 | 024 | 0.18 | 0.14
0.75 | 0.65 | 060 | 053 | 030 | 027 | 020 | 0.15 :
025 | 044 | 036 | 031 | 028 | 021 | 015
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027 | 047 | 042 | 034 | 029 | 0.23 | 0.9

096 | 122 | 108 | 088 | 0.6 | 051 | 042 | 0.17

204 | 239 | 2.09 | 1.64 | 1.14 | 085 | 0.68 | 037 | 0.1b

444 | 477 | 375 | 265 | 1.79 | 1.28 | 097 | 059 | 0.31

14.63 | 10.99 | 6.21 4 255 | 1.78 | 129 | 0.82 | 0.4B

23.68 | 9.26 5.4 3.35 2.29 1.62 1.05 0.6b 0.13

29.36 | 11.18 | 6.39 3.8 2.54 1.73 1.26 0.8 0.16

30.96 | 11.98 | 6.83 4.13 2.68 1.77 1.29 0.94 0.14

2007 | 1087 | 617 | 373 | 249 | 166 | 12 | 077 | 0.15

|
|
|
| 30.81 | 11.94 | 666 | 408 | 265 | 1.75 | 1.27 | 093 | 0.13
|
|

23.29 | 8.77 5.13 | 3.25 2.2 1.49 0.97 0.6 0.12

106 | 572 | 373 | 245 | 169 | 116 | 074 | 043

445 | 338 | 24 | 171 | 121 | 086 | 053 | 0.28

2.1 1.92 1.42 1.07 0.79 0.59 0.33 0.14

1.08 0.95 0.83 0.58 0.48 0.35 0.15

0.44 0.36 0.31 0.28 0.21 0.15 :

____________________________________
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9.69% | 9.54% | 3.15% | 9.39% | 5.84% | 3.31% | 4.22%

6.23% | 8.81% | 5.01% |-4.66% | 4.72% | 9.62% |-5.29% | 4.83%

9.26% | 8.47% | 7.64% | 0.31% |-4.66% | 9.39% |-0.99% | 3.96% | 5.61%

9.95% | 4.80% |-4.57% | 7.64% | 0.53% | 2.83% | 5.84% |-0.99% | 1.39%

.3:11% 1 5.75% | 4.77% | 3.41% | 5.52% | 2.97% |.5:20%-| 6.23% | 6.48%

! I N -0.67% | -0.28% | 0.25% | 0.95% | % # *=| 6.23% | 6.48%

+].2.53% | 7.18% | 3.17% | 4.97% | 8.38% | 7.26%.| 2.21% |.7.30% | 3.01%

3.17% | 6.40% | 8.50% | 2.24% | 2.10% | 5.51% | 3.68% | 8.91% | 7.30%

9.36% | 5.90% | 2.49% | 9.22% | 5.07% | 3.95% | 7.26% | 5.51% | 3.15%

5.71% | 9.23% | 7.47% |-0.99% | 8.51% | 3.68% | 8.91% | 8.81%

9.59% | 7.01% | 3.01% | 3.95% | 9.62% | 3.15% | 3.01%
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2.17% | 2.44% | 3.03% | 3.57% | |

; 1.67% | 1.89% | 2.33% | 1.69% | 2.00% | 2.44% !

; 2.14% | 1.95% | 1.86% | 1.79% | 2.41% | 1.49% -11:76%

5 2.14% | 1.90% | 1.92% | 2.29% | 2.40% | 2.31% -8.82%

i 2.04% | 1.97% | 2.04% | 2.00% | 2.30% | 2.38% -9.43%

i | 2.02% | 2.09% | 2.08% | 2.13% | 2.23% | 1.89% | =% |-9.72%|-7.14%
5 | 2.05% | 2.01% | 2.08% | 2.15% | 2.01% | 1.76% -9.09% | 6.67%
i | 2.04% | 2.04% | 2.09% | 1.98% | 1.90% | 2.31% | # |-9.62% | -6.67%
i | 2.05% | 2.05% | 1.99% | 2.00% | 1.92% | 1.74% -9.71% |-13.33%
i | 2.04% | 2.07% | 1.98% | 1.91% | 2.05% | 1.84% | 9= |-9.41% | 0.00%
| | 2.06% | 2.10% | 1.99% | 1.88% | 1.85% | 2.05% -9.09% |(-14.29%
| 2.02% | 1.96% | 1.91% | 2.08% | 1.81% | 1.75% -10!42%

2.06% | 2.11% | 2.13% | 1.79% | 1.68% | 2.38% -9.68%

| 1.94% | 2.13% | 2.16% | 1.90% | 2.60% | 1.72% -12:50%

; 1.89% | 2.15% | 2.47% | 1.75% | 2.13% | 2.94% ;

; 2.33% | 2.86% | 3.33% | 3.70% ! |

____________________________________
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