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ABSTRACT

The description of the biological effects of ionizing radiation requires a good knowledge of the dose deposition processes at both the cellular and molecular scales. However, the specific behavior of subkeV electrons which deposit their energy in nanometric volumes, remains poorly described [1]. Moreover, theoretical calculations have shown that ionizing the K-shell electrons of metal ions in solution can lead to large local production of radical and slow electron species [2]. Irradiating solutions containing metal ions, such as Mg2+, with monochromatic X-rays around their K edges could thus allow to investigate this process.

Liquid water samples were first irradiated in a static cell with monochromatic soft X-rays (0.2-1.4 keV) at the Metrologie beamline (SOLEIL synchrotron, France). Hydroxyl radical quantification was conducted through OH scavenging by benzoate to form the fluorescent hydroxybenzoate [3]. Yields of OH radicals exhibit a minimum around 1.5 keV, in good agreement with the literature [4,5]. This minimum may be attributed to an increased ionization density in the photo-and Auger electrons tracks. Moreover,OH yields are found relatively independent of the benzoate concentration in the investigated range, which correspond to scavenging times from 170 ns to 170 ps. Implementation of a new microfluidic cell in the setup has permitted to drastically increase the signal/noise ratio and our detection sensitivity. Therefore, the OH scavenging method was also applied to solutions containing or not Mg ions. By varying the X-ray energy below and above the K-shell of Mg atoms (1317 eV), the OH radicals production was measured in order to probe a threshold effect. Our results will be compared with standard gamma-rays expositions and differences will be highlighted.
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