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13 MeV Linear Accelarator at Kurume University
By
Hiroji Noda
Radiation Therapy Center, Kurume University School of Medicine
(Director: Prof. Miichiro Ozeki)

The performance and maintenance for Linear Accelerator (LMR-13) are reported by experience
of long dated application.

The installation is operated on fairly good controlled output for energy of 6-12 MeV. However,
the daily adjustments of Linac for the dose distribution across beams (beam flatness) and the in-
dicated value of out-put monitor dosimeter (calibration by Radocon dosimeter) are required. The

consideration for the leakage radiation from the sielding of accelerator is indispensable for the design

of a treatrnent roorm.
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Fig. 1 The monitor chamber
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Fig. 2. Collection efficiency of the monitor and
Radocon chamber exposed to Linac X-ray
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Fig. 3. Relation between the monitor and Ra-
docon dosimeter for variation of X-ray out
put
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Fig. 4. Variation of the monitor dosimeter
for long date
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Fig. 5. Adjustments of current of the fine be-
nding magnet for obtaining flatness of dose
distribution across X-ray beamn
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Fig. 6. Beam flattening filter (made of lead)
A: the side of parallel to bending plane of
beam
B: the side of perpendicular to bending
plane of beam
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Table 1. Percentage depth dose
10 MV X-RAYS, 90cn SSD
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Table 2. Tissue Phantom Ration
Tissue Phantom Ratio (TPR)

11 65.5 67.5 68.5 69.5 70.5
12 62.2 64.2 65.5 66.5 67.5
13 59.0 61.2 62.5 63.5 64.5
14 56.0 58.5 59.5 60.5 61.6
15 53.2 55.5 56.8 57.5 58.8
16 50.5 53.0 54.0 55.0 56.0
17 48.0 50.2 51.5 52.5 53.6
18 45.5 47.8 49.0 50.2 51.5
19 43.7 45.5 46.6 47.6 49.0

20 41.0 43.0
Depth of

4.5 45.5 46.8

Depth Field size (cm) Depth Field size (cm)

T s x5 | 8x8 [10x10 | 12x12 | 15%15 M 5 x5 [ 8x8 | 10x10 | 12x12 | 15x15
2 | 99.0 | 99.2 | 99.5 | 99.8 | 99.8 2.5 0.970 | 0.990 | 1.00 | 1.010 | 1.02
2.5100.0 |100.0 |100.0 | 100.0 | 100.0 3 0.966 | 0.988 | 0.995 | 1.012 | 1.025 |
3 | 98.6 | 98.8 | 99.0 | 99.2 | 99.5 4 0.941 | 0.964 | 0.976 | 0.990 | 1.005 |
4 94.0 | 94,4 | 94.6 | 95.0 | 95.4 5 0.916 | 0.941 | 0.955 | 0,963 | 0.981 |
5 89.5 | 90.0 | 90.5 | 9.8 | 91.2 6 0.888 | 0.915 | 0.932 | 0.946 | 0.961
6 | 8.0 | 8.8 | 8.5 | 87.0 | 87.5 7 0.862 | 0.891 | 0.908 | 0.924 | 0.942
7 80.8 | 81.8 | 82.5 | 83.2 | 84.0 8 0.835 | 0.868 | 0.885 | 0.906 | 0.925
8 | 76.6 | 78.0 | 79.0 | 79.8 | 80.5 9 0.809 | 0.844 | 0.864 | 0.881 | 0.900
9 72.8 | 74.5 | 75.5 | 76.2 | 77.0 10 0.783 | 0.822 | 0.842 | 0.862 | 0.880
10 69.0 71.0 72.0 73.0 73.8 11 0.758 | 0.797 | 0.817 0.836 | 0.357

12 0.734 | 0.773 | 0.797 | 0.817 | 0.837

13 0.709 | 0.750 | 0.774 | 0.795 | 0.815

14 0.681 | 0.726 | 0.752 | 0.767 | 0.795

15 0.665 | 0.708 | 0.732 | 0.748 | 0.773 |

50% dose[16.2 | 17.1 | 17.6 | 18.1 | 18.8
(cm)
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Fig. 9. Percentage depth dose of electron beams
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Fig. 10. Leakage radiation from the instllat-
ion in parallel plane for main beam
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Fig. 11 Leakage radiation from the installation
in perpendicular plane for main beam
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Fig. 12. Scattered radiation from water phan-
tom irradiated by X-ray beam
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Fig. 13 The treatment room
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