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Purpose: One common characteristic of the conpact plasma proton accelerators is
a broad energy spectrumwhi ch can not be used directly for radiotherapy. The
purpose of this study is to analyze the effect of the geonetrical paraneters of
the treatnent head components, their materials, and the magnetic field
configuration, on the proton and neutron dose distributions to identify an
optimal design for the plasma proton accelerator's treatnent head and provide

i nportant feedback to ongoing plasna proton experinents.

Met hod and Materials: Calculations of proton dose distributions and the neutron
dose equivalent were perforned using Monte Carlo sinmulations by irradiating a
wat er phantomw th protons in the energy range of 175 to 250 MeV. The
simul ati ons were perforned using the Geant4 (version 4.9.2) toolkit. The input
spectra were experinental energy spectra scaled to energies relevant for
radi ot herapy, having a broad Gaussian distribution.

Results: We have designed a collimting system nmgnetic field region, energy
sel ector, and shielding components for a plasna accel erated proton therapy
system The collimating and energy sel ector systens are needed in order to

achi eve proton dose distributions superior to the

conventional X-ray radiotherapy distributions. It is shown that a great nunber
of unwanted el ectrons and photons is stopped by a sequence of tungsten absorbing
di sks placed inside the collimting and energy sel ector systens. Also, a
sequence of three boronated pol yethylene |ayers is shown to substantially
capture the secondary neutrons. Dose deposited by neutrons in the water phantom
is found to be 6 orders of nmmgnitude | ower than the dose deposited by protons,
thus giving negligible contribution to the integral dose.

Concl usi on: W have studied the design of the plasma proton accelerator's
treatment head. It is shown that the proposed systemis capable of delivering
clinically relevant proton dose distributions. The inplenmented shielding
conponents ensure extrenely | ow neutron dose distributions.



