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Table 1. Parameter used in the modified two-source model(10
X 10 applicator)

fe o) )
6MeV 81.7 85 49
IMeV 8.8 10.1 30.8
12MeV 872 87 317
16MeV 832 6.8 29
20MeV 81.2 2.9 19.6

Table 2. Calculation vs. measurement of square field for
9MeV, 10X 10 applicator

Square Field

Field size Calculation Measurement
10X10 1.000 1.000
8X8 1.007 1.000
6X6 1.005 0997
4x4 0972 0.966
2X2 0638 0641
1x1 0.269 0.270

ofstEal: M 13 H 1% 2002
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Field size(cm)

Fig. 3. Calculation vs. measurement of square field for
9MeV, 10x10 applicator

Table 3. Calculation vs. measurement of square field for
9MeV, 10X 10 applicator

Rectangular Field

Field size Calculation Measurement
8%x10 1.005 1.004
6x10 1.006 1.002
4%10 0.977 0974
2X10 0.775 0.789
1X10 0.490 0.501
1.200
1.000
= 0.800
2 060
3
040 F
0' 2@0 t t L ! 1

8§10 6x10 410 2x10 1410

Field size (cm)

Fig. 4. Calculation vs. measurement of rectangular field for
9MeV, 10X 10 applicator
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Fig. 5. Example of irregular shaped-field

Table 4. Irregular shaped-field(9MeV)

Case Calculation  Measurement Difference
A 0.940 0.961 ~0.021
B 1.006 1.002 0.004
C 1.002 1.004 -0.002
D 0.988 0.975 0.013
E 0.9M4 0.993 0.001
F 0.801 0.793 0.008
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A Feasibility study on the Simplified Two Source Model
for Relative Electron Output Factor of Irregular Block Shape

Young Eun Ko, Byong Yong Yi, Byung Chul Cho*, Seung Do Ahn,
Jong Hoon Kim, Sang Wook Lee, Eun Kyung Choi

Dept. of Radiation Oncology, Asan Medical Center,
College of Medicine University of Ulsan, Seoul, Korea
*Dept. of Radiation Oncology, Hallym University Sacred Heart Hospitdl,
Anayang, Korea

A practical calculation algorithm which calculates the relative output factor(ROF) for irregular shaped
electron field has been developed and evaluated the accuracy of the algorithm. The algorithm adapted
two-source model, which assumes that the electron dose can be express as sum of the primary source
component and the scattered component from the shielding block. Original two-source model has been
modified in order to make the algorithm simpler and to reduce the number of parameters needed in the
calculation, while the calculation error remains within clinical tolerance range. The primary source is
assumed to have Gaussian distribution, while the scattered component follows the inverse square law.
Depth and angular dependency of the primary and the scattered are ignored. ROF can be calculated with
three parameters such as, the effective source distance, the variance of primary source, and the scattering
power of the block. The coefficients are obtained from the square shaped-block measurements and the
algorithm is confirmed from the rectangular or irregular shaped-fields used in the clinic. The results
showed less than 1.0 % difference between the calculation and measurements for most cases. None of
cases which have bigger than 2.1 % have been found. By improving the algorithm for the aperture
region which shows the largest error, the algorithm could be practically used in the clinic, since one can
acquire the full parameters with minimum measurements(5~6 measurements per cones) and generates
accurate results within the clinically acceptable range.

Keyword : electron, output factor, algorithm
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