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Weight adaption-based spread-out Bragg peak method
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Abstract: Objective To develop a spread-out Bragg peak (SOBP) method using weight adaption for obtaining a smooth

spread-out Bragg peak. Methods By refitting the proton rang-energy relation (Geiger's law), the adaptation function was

obtained, and the weight was re-adjusted. The smooth SOBP was obtained by finding the sensitive parameter &, and finally

the proposed method was verified by Monte Carlo code FLUKA. Results The shape of SOBP was more sensitive to the

parameter . than parameter P. A SOBP of 4-32 cm was obtained, and the deviation in the middle flat region was no more

than +2%, which solved the problem of collapse in the middle region. Conclusion The effectiveness of SOBP method based

on weight adaptation is verified with Monte Carlo simulation.
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Fig.1 Proton rang—energy relation in water
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Tab.1 Simulated proton range in FLUKA vs MCNPX

Hf72/cm
BEE/MeV RE%
FLUKA MCNPX
70 4.025 4.088 -1.54
80 5.125 5.195 -1.35
90 6.325 6.408 -1.30
100 7.625 7.731 -1.37
150 15.625 15.800 -1.11
200 25.673 25.990 -1.22
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Fig.3 Derived spread—out Bragg peak (SOBP) from equation (2)
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Fig.7 Lateral dose distribution of SOBP of 4-32 cm
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