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Abstract

ThomX [1] is a particle accelerator dedicated to the production of high flux and high-energy X-rays (flux up
to 10 photon.s™ — energy up to 90 keV) using Inverse Compton backscattering effect between an electron
beam and a highly amplified laser (with the help of a Fabry-Perot cavity [2]). Shielding has been designed to
comply with many constraints regarding the surroundings and the technical specificities of the machine. This
presentation shows how the multipurpose Monte-Carlo code FLUKA [4] [5] helps studying miscellaneous
topics among those raised by the building of a particle accelerator, above all regarding radiation protection,
safety and environmental protection. An overview of the validation campaign will be described too, as the
Thomx commissioning will begin at the first semester of 2019.

ThomX will be used in the same room as another particle accelerator, Andromede [3], which is a Secondary
lon Mass Spectrometer (SIMS) using a Van der Graaf generator. Thus, hutches had been designed in order to
use both plants independently ensuring an ambient dose rate inferior to 5 pSv.h! outside the hutches even if
both accelerators are on. As the total weight of the shielding is limited by the maximum load of ground, the
width of the walls of the ThomX hutch had been optimized, leading to the reduction of 350 tons of concrete
compared to the first design [6]. In a same goal, local shielding was designed to reduce radiological impact on
workers. Environmental issues were studied, for instance the radiological impact of air release coming from
the hutch when the accelerator is used had been assessed, or the radioactive waste production.
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