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Abstract: Beam spreading is the foundation of proton therapy with large area and depth tumour. The
characteristics of proton lateral beam distribution for dual-ring double scattering system are investigated u-
sing Monte Carlo multi-particle transport code Fluka and the results are compared with analytical compu-
tation, when the same radius of beam spreading is considered. It is found that the first scatterer is thinner
than the results obtained from analytical computation and they are coincided better with thin-foil than
thick-foil. For dual-ring double scattering system, as the thickness of foils increase, the radius of beam

spreading increase, but the efficiency of beam use increase firstly and then decrease, the maximum value

is about 27% .
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Fig. 1 Arrangement of scatierers of the dual - ring double

scattering method
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Tab. 1 The relationship between the thickness of

scatterers and R

R/em  dy/em  dy,/em  di/ecm Energy lost/MeV 7 /%

3.09 1.14  0.62 44.8

15.0
309 1.14 0.43 39.26 23.12
2.2 0.81 0.44 31.9

12.5
2.2 0.81 0.34 28.26 24.26
1.46  0.53 0.29 21.0

10.0
1.46 0.53 0.24 18. 68 25.6
0.8 0.31 0.17 12.3

7.5
0.85 0.31 0.14 10. 87 26. 88
0.4 0.15 0.08 5.8

5.0
0.4 0.15 0.07 5.1 27.08
0.11  0.04 0.02 1.6
0.11 0.04 0.02 1.4 26.98
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Fig. 2 The lateral distribution of beam
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Tab.2 The relationship between the thickness of liquor scatterer and R

R/em d,/cm d,/cm material dy/cm AE, /MeV AE, /MeV AE, /MeV
Al 3.09 27.76 .
15.0 0.36 0.95 Br 1.3 10. 81 28.21 10.35
H,0 12.6 56.18
Al 2.2 19. 59
12.5 0.27 0. 675 Br 0.9 7.42 19.76 7.5
H,0 8.8 38.1
Al 1. 46 12.83
10.0 0.2 0. 44 Br 1.46 4. 88 12.75 5.69
H,0 1.46 25.87
Al 0.85 7.38
7.5 0.125 0.26 Br 0.35 2.81 7.43 3.5
H,0 3.6 2.81
Al 0.4 3.41
5.0 0. 059 0. 126 Br 0.17 1.32 3.54 1.6
H,0 1.73 7.08 o
Al 0.11 0.87
2.5 0.02 0.033 Br, 0. 046 - 0.87 0.86 . 0.5
H,0 0. 046 0. 87
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