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Abstract

It should be accurate dose calculation to increase the efficiency of radiation therapy, and it is priority to
figure out the beam characteristics for this purpose. The target and primary collimator in head components of
the linear accelerator have the greatest influence on determining the beam characteristics which is caused by
backscatter and it is the factor to consider the shielding structures and equipment management. In this study,
we made modeling of the linear accelerator through the Geant4 Monte Carlo simulation and investigated
backscatter according to the change of the size and shape in head components. For the scattered electrons, it
showed the greatest number of distributions inside of the inner radius at primary collimator. But, for the
scattered photons which have the high energy, it was mostly located outside of the imner radius at primary
collimator. Scattered positrons showed a small occurrence in about 0.03%. According to the change of the
inner radius at primary collimator, it was great changes in the inside of inner radius for all three scattered
particles. According to the change of the outer radius at primary collimator, it was shown some considerable
effects from more than 60 mm outer radius. It was no significant effect according to the change of target
thickness. In this study, we found that backscatter should be considered, and figured out that geometric size
and shape of the peripheral components are the factors that influences the backscatter effect.
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Fig. 1. Components of Linac structure applied in this study.
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Il. RESULTS
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Table 1. Particle fluence and mean energy of the each scatter
particles due to change the size of inner radius in upper
primary collimator.

Table 2. Particle fluence and mean energy of the each scatter
particles due to change the size of outer radius in upper
primary collimator.

Within imer radius Qutside imer radius Within imer radius Qutside imer radius

0 7,611 2.149 17 0.208 90 5,973 2.302 2 0.221

Electron 2 4,288 2.346 17 0.231 Electrn 60 5,980 2.301 2 0.206
D 3,017 2.511 17 0.257 0 6,992 2.136 17 0.205

0 4,975 0.507 58 1.351 90 3,957 0.581 107 1.367

Photon 20 4,19% 0.472 75 1.333 Photon 60 3,966 0.580 106 1.378
D 5,078 0.351 69 1.201 n 5,559 0.441 m 1.364

0 15 0.774 0.12 0.670 Rl 4 0.736 0.03 0.981

Psitron 2 4 0.817 0.04 0.669 Positron 60 4 0.784 0.03 0.701
Kol 2 0.852 0.02 0.711 n 5 0.767 0.03 0.768
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Table 3. Particle fluence and mean energy of the each scatter
particles due to change the thickness of tungsten target.

Within inner radius Qutside inner radius
' Fluence Nean energy Fluence Nean energy
Taget ticess ) [counts/mr] (Mev] [oounts/mf] [Mev]
2% 6,468 2.321 15 0.237
Electron
3x 6,461 2.322 15 0.231
2% 4,134 0.580 107 1.348
Photon
3x 4,163 0.579 108 1.346
2% 4 0.761 0.03 0.785
Positron
3x 4 0.786 0.03 0.823
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Table 4. The number of counts, total energy and average energy of the each scatter particles due to change the various parameters

in head components.

Normal geametry Inmer radius [m] Quter radius [m] Target thickness
Gatery oner . 10-m 20 20 50 60 70 ox 3
Quter : 80 mm
Total count 5,174,917 13,122,828 20,564,609 4,480,173 4,442,961 5,177,802 4,508,116 4,516,529
Count 2,453,365 5,824,746 8,595,826 2,270,944 2,271,873 2,454,909 2,266,869 2,265,975
(47 .4%) (44.3%) (41.8%) (50.6%) (51.1%) (47.4%) (50.3%) (50.2%)

Electron
[Mev]  Total energy 5233715.28

13446005.34  21124487.20

5215556.02  5216765.21  5236730.03 5214556.48  5213410.44

Mean energy 2.133 2.308 2.457 2.2% 2.2% 2.133 2.300 2.301
Count 2,719,737 7,293,179 11,961,365 2,207,520 2,169,380 2,721,008 2,239,544 2,248,871
(52.5%) (55.6%) (58.1%) (49.2%) (48.9%) (52.5%) (49.6%) (49.8%)
mﬁ; Total energy 1768357 .52 4145967.02 6513764.23 1783796.04  1730009.41  1773180.17 1765363.81  1769066.35
Mean energy 0.650 0.568 0.544 0.808 0.797 0.651 0.788 0.787
Count 1,815 4,903 7,418 1,709 1,708 1,79 1,703 1,683
(0.03%) (0.03%) (0.03%) (0.04%) (0.04%) (0.03%) (0.03%) (0.03%)
Pﬁ:\;? Total energy 1403.71 3906.29 6219.25 1321.49 1328.30 1403.43 1339.48 1317.71
Mean energy 0.773 0.7% 0.838 0.773 0.777 0.781 0.786 0.783

IV. CONCLUSION AND DISCUSSION
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