J. Korean Soc Ther Radiol : Vol. 13. No. 3, September, 1995 285

6 MeV HzjMe] SH¥at 2eo|x|stof cish AT

QAR ofnhet AT d?, AR, dedge s’

olMot” - 0|"g? - 2NE¥ . Aza? - 2HTY - Asz?

= Abstract =

A Study on the Simulation and the Measurement of
6 MeV Electron Beam

Sung Ah Lee, M.D.", Jeong Ok Lee, M.S.?, Sun Rock Moon, M.D.?
Jong Jin Won, M.D."”, Jeong Ku Kang, M.S.® and Seung Kon Kim, Ph.D.?

Department of F?ad/o/ogy” and Radiation Onco/ogf’, Wonkwang University, School of Medicine,
Iri. Korea, Department of Physics®, Jeonbuk National University, Jeonju, Korea

Purpose : We compared the calcualted percent depth dose curves of 6 MeV
electron beam to that of measured to evaluate the usefulness of Monte-
Carlo simulation method in radiation physics.

Materials and Methods : The radiation dose values of 6 MeV electron beam
using EGS4 code with one million histories in water were compared values
that were measured from the depth dose curve of electron beam irradiated
by medical accelerator MLEM. The central axis dose values were calculated
according to the changing field size, such as 5X5, 10X10, 15X15, 20X
20cm?.

Results : The value calculated showed a very similar shape to depth dose
curve. The calculated and measured value of Dmax at 10X10cm? cone is
15mm and 14mm respectively. The calculated value of the surface radiation
dose rate is 65.52% and measured one is 76.94%. The surface radiation
dose rate has varied from 64.43% to 66.99%. The calculated values of Dmax
are in the range between 15mm and 18mm. The calculated value was fitted
well with measured value around the Dmax area, excluding build up range
and below the 90% depth dose area.

Conclusion : This result suggested that the calculation of dose value can be
replace the direct measurement of the dose for radiation therapy. Also,
EGS4 may be a very convenient program to assess the effect of radiation
dose using by personal computers.

Key Words : 6 MeV electron beam, EGS4 code, Personal computer
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Fig. 1. Block diagram of detection.
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Table 1. Percent Depth Dose for Rectan-
gular Field in Simulation

Field Size (mm?)

Depth(mm)
50X50 100X 100 150X150 200X 200
0 66.99 65.52 64.43 65.31
1 70.63 68.31 68.33 69.4
2 73.05 71.68 68.84 71.36
3 74.58 72.6 72.21 7457
4 76.68 75.44 75.78 7384
5 79.5 76.19 76.51 73.58
6 81.42 776 79.92 77.04
7 83.44 81.12 81.99 84.97
8 86.88 82.87 84.68 86
9 89.16 85.69 89.59 87.16
10 92.88 88.72 93.24 92.56
11 96.31 Q.27 94.84 9419
12 97.95 93.08 94.52 96.25
13 99.55 99.4 96.23 94.95
14 100 100 9477 93.9
15 100.12 97.9 100 93.52
16 97.23 95.89 94.34 90.84
17 96.71 90.91 96.95 100
18 92.05 86.89 96.69 97.14
19 86.6 85.26 88.33 841
20 79.78 77.2 80.53 7197
21 70.8 75.99 70.32 71.41
22 63.2 61.7 63.54 64.78
23 53.73 50.92 56.23 61.05
24 43.36 42.01 47.19 47 62
25 32.58 33.81 33.29 34.58
26 24.05 21.13 23.26 23.34
27 15.51 134 14.23 10.87
28 9.37 7.83 8.42 6.1
29 468 468 477 3.66
30 2.16 2 1.8 1.96
31 0.8 0.8 0.85 1.26
32 0.23 0.28 0.32 0.52
33 0.15 0.23 0.24 0.2
34 0.19 0.15 0.3 0.25
35 0.12 0.2 0.09 0.06
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Fig. 2. Percentage depth dose curves for 50 X 50mm?
field in measurement and simulation.
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Fig. 3. Percentage depth dose curves for 100X 100
mm? field in measurement and simulation.
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Fig. 4. Percentage depth dose curves for 150X 150
mm® field in measurement and simulation.
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Fig. 5. Percentage depth dose curves for 200X 200
mm? field in measurement and simulation.
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