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The Study of Medical Proton Therapy Accelerator for Single-Layer Shield Using MCNP Monte Carlo

Code
Bo-Lun Lai Uei-Tyng Lin

Abstract

Since the medical proton therapy development from the 1990s to the 2012, there are already 36 proton therapy centers around the world. Patients
who have received proton therapy amounted to 93,000 people, and their condition can be effectively controlled. The treatment effect is quite
remarkable too. However, the medical proton accelerator shielding data are not enough. These shielding data limited to specific geometry and
energy conditions.To solve the problem, this work study on the medical proton accelerator radiation shielding analysis techniques and methods.
The first is using the MCNPX Monte Carlo code to investigate high-energy protons bombard on iron, tissue and carbon targets to produce neutrons
with different energy and angle distribution. The second is calculation of these neutrons in concrete shielding transport and source terms and
attenuation lengths will also be derived. Moreover, the accuracy of the simplified attenuation formula and the range of its application will be
evaluated. Finally, using point-source line-of-sight model to execute radiation shielding design or dose analysis. There is a very strong relationship
between Parameter selection and calculation of results. This work has demonstrated that this database is valid and reliable. If users understood the
scope of each parameter.

Keywords : MCNPX, medical proton accelerator, radiation shielding analysis, source terms, attenuation lengths.



