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Fig. 1. The relationship of interaction between radiation and material.
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Table 1. Comparison of beam quality index for each protocol
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Table 2. Comparison of beam quality index for various manufactures

A ZFAY Varian Siemens Mitsubishi Scanditronix
7l & #% BIR 11(1972) BJR 17(1983) JARP(1986) NACP(1980)
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4 1.1 63£2.0 1.1 63+2.0
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25 74£20
10 24 7320 2.4 74%+20 159 73+20
16.2+05 0.74+0.01
15 30 77£2.0 30 77120 30 7720 775+2.0
21 148
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Fig. 3. The relationship between nominal X-energy and depth
of maximum dose( dmax) ( BJR 11, BJR 17, BJR 25)
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Table 3. Comparison of deviation for nominal X-energy for each facility with TPR %8

3]
- 4 MV (n=4) 6 MV(n=14) 10 MV (n=7) 15 MV(n=4)
0.642<TPR<0.652 0.667<TPR<0.690 0.732<TPR=<0.7%4 0.759<TPR =0.762
(0.636) (0.675) (0.743) (0.760)
TPR fg 405< A <469 510< 1 <6.02 1092< A £12.07 10.86= A £13.36
(4.32) (5.28) (10.61) (13.07)
A1=0.64 42=0.92 AA=2.84 dA=05
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111 dy ;<115 125< d; ;<134 16.0< dy ;<175 17.63< d; ;<1858
(11.31) (12.92) (16.68) (18.18)
dy 7(cm) 399< 1 <429 5.13< A <6.02 9.58< A <1253 12.82< 2 <1520
(4.15) (554) (10.61) (14.17)
44=0.3 4A=0.89 A2=2.95 AA=2.38
Table 5. Comparison of deviation of nominal X-energy for each facility with dpgp.
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dg(cm) 411 1 <464 511< A <649 100 A <1283 1447< 1 <£16.39
(4.33) (5.74) (11.16) (15.49)
A2=0.53 4A=1.38 4A=2.83 4A=1.92
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(63.25) (67.16) (73.81) (76.93)
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(4.29) (6.05) (10.88) (14.32)
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Comparison of Beam Quality Index of High Photon Beam

Dong Oh Shin™T, Young Hoon Ji"’, Sung Yong Park’ Hyun Joo Park’,
Hoe Nam Kim §, Sung Eon Hongf, Soo It Kwon', Tae Suk Suh ,

Bo Young Choe , Sung Sil Chu 7

Dept. of Physics, Kyonggi University’
Dept.. of Radiation Oncology, College of Medicine, Kyung Hee University 4
Dept.. of Radiation Oncology, Korea Cancer Center Hospital !
Dept.. of Therapeutic Radiology, KangNam Catholic Hospital §
Dept.. of Biomedical Engineering, College of Medicine, Catholic University

Dept. of Radiation Oncology, College of Medicine, Yonsei University 1

It is necessarily to evaluate the energy of X-ray emitted from linear accelerator in
order to determine the accurate absorbed dose. The method of direct measurement
for x-ray energy is very difficult and impractical. Therefore the method of using
beam quality index is generally used. Several dosimetry protocols recommend the
use of quality indices such as depth of dose maximum at radiation central axis, dose
gradient, and dose level. The linear accelerator manufactures follow the
recommendation as dosimetry protocols. The study was performed for us to select
the most suitable parameter among the quality indices as described above. For
photon beams of 4, 6, 10, 15, and 21 MV nominal energies produced by four kinds of
accelerators(Mitsubishi, Scanditronix, Siemens, Varian) in eleven institutions, We
evaluated the x-ray energies obtained by the quality indices as recommended by
several dosimetry protocols and manufactures. Results showed that there were
energy spreads according to the same accelerators and quality indices even though
nominal energies were same. It appeared that the percent depth dose at 10 cm

( D1y(%)) gave the smallest deviation and spread of energies. As energies increased,

the energy deviation increased for all the quality indices. It is desirable for the use
of unified quality index to compare the evaluation of beam quality at different

institutions.

Key words : protocol, dosimetry, photon beam, quality index, depth dose,
absorbed dose
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