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Current - Juil. 2025: Research Engineer at CentraleSupélec-Paris-Saclay University.
· Simulation of Titan, Mars, Europa, Enceladus environments under radiation to determine biosignatures survival and their interactions with minerals for long-term preservation and for complexification of prebiotic chemistry into biological cells.
· Answering the question: What is the biosignature preservation potential of ocean world ices exposed to space-like combinations of temperature, pressure, and radiation? We are conducting a series of complicated, technically challenging experimental simulations to be conducted at cryogenic temperatures (~80 K), hard vacuum (10- 6 Torr), ice thicknesses of microns to 1 m, and sources of ionizing and UV radiation (100 keV electron, 192 keV X-ray, and 1 kW hydrogen Lyman-α/DUV source).
· Sample treatments for chromatographic analysis of in situ organic matter at the surface of Titan (moon of Saturn) and Mars on Dragonfly, Curiosity, and Rosalind Franklin rovers.
Community engagements
· GdR-PILSE (French consortium for return sample analysis): involved in (1) the analogue inventory and inter-laboratory comparison and (2) building up the analytical suite of analysis to optimize soluble organic matter from return samples.
· Origin of the Life(s) (OoL): member of the scientific board team for scientific outreach and publications.
· SpaceEthics: co-president of the association and international work-group supporting COSPAR on scientific and ethical questions of human cosmic footprints from past to future designed space activities (public and private).
· Dragonfly, Mars Science Laboratory, and ExoMars missions scientists on the GC-MS instruments: involved to develop, test, and validate the engineering and spaceflight GC-MS instrumentations and in situ operations.
Publications:A. Normier, A. Boujibar, D. Boulesteix et al., 2025. A Call to Address Humanity's Cosmic Footprint, Nat. Astron.https://doi.org/10.1038/s41550-025-02606-7A.J. Williams et al., 2026. Diverse Organic Molecules on Mars Revealed by the first SAM TMAH Experiment, Nat. Com. https://doi.org/10.1038/s41467-026-70656-0S. Asche, C. Bautista, D. Boulesteix et al., 2025. What it takes to solve the Origin (s) of Life: An integrated review oftechniques, Cell Reports Physical Science journal, https://doi.org/10.1016/j.xcrp.2026.103212D. Boulesteix et al., 2025. New Analytical Methodology to Reveal Biosignatures on Mars and Ocean Worlds. AC-ACS. https://doi.org/10.1021/acs.analchem.5c01634D. Boulesteix et al., 2024. Environmental Analogs from Yellowstone hot springs on Geochemical and MicrobialDiversity with Implications for the Search for Life on Mars https://doi.org/10.1016/j.pss.2024.105953D. Boulesteix et al., 2024. Using Derivatization with DMF-DMA Reagent for in situ Chiral Analyses of Organic Moleculeson Titan with the DraMS Space Instrument, JCA Journal, https://doi.org/10.1016/j.chroma.2024.464860C. Freissinet et al., 2024. Unveiling the Nitrogen Chemistry of Titan with the Dragonfly Mass Spectrometer:Experimental Focus on Amines and Amides, ACS Earth and Space Chemistry,https://doi.org/10.1021/acsearthspacechem.4c00143D. Boulesteix et al., 2023. Comparison of TMAH, TMSH, or TMPAH Thermochemolysis for in situ Space Analyzes ofOrganic Molecules in Planetary Environments, Talanta Journal, https://doi.org/10.1016/j.talanta.2023.124283Y. He, A. Buch, D. Boulesteix et al., 2023. The application of TMAH thermochemolysis on the detection of nucleotides:applications for the SAM and MOMA space experiments, JAAP Journal, https://doi.org/10.1016/j.jaap.2023.105933D. Boulesteix et al., 2023. Influence of pH and Salts on DMF-DMA Derivatization for Future Space Applications, ACAJournal, https://doi.org/10.1016/j.aca.2023.341270D. Boulesteix et al., 2023. Evaluation of the Interference of the Tenax® Adsorbents with DMF-DMA Reagent for MOMAand DraMS Analyzes, JCA Journal, https://doi.org/10.1016/j.chroma.2023.464388
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