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Inner shell ionization effects on molecules of
biological interest in an aqueous medium
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Since the discovery of ionizing radiation (radioactivity, X-rays, charged particles), the chemistry of water
remains widely studied as it underlies many fields from nuclear industry to medicine. If interactions
start at the atomic level, they have an impact at the molecular level and can affect the behavior of a
living organism in the longer term. In order to understand and predict the impact of ionizing radiations, a
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precise description of the energy deposition in matter is necessary.

Among ionizing events, core-ionizations are usually considered as most energetic events, bringing
energy deposition of several hundreds of eV at the scale of an atom. However, they remain poorly
described in condensed phase. The aim of this thesis is to use soft X-ray radiation (100 -10 keV) to
trigger these K-shell events around different ionization thresholds by irradiating solvated biomolecules.
This study first focused on irradiation of pure water, then in the presence of solvated salts to finally
investigate the effect on molecules of biological interest. The originality of this multidisciplinary project
lies in the association of physico-chemical technics (quantification of radiation-induced damage,
development of irradiation devices for low-penetrating radiation) and physical approach (based on

electron spectroscopy) to bring a multi-scale description.
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