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Introduction to the workshop “Photochemistry in Orbit” Jean-Claude Guillemin and Grégoire Danger Ecole Nationale Supérieure de Chimie de Rennes, CNRS, UMR 6226, Avenue du Général Leclerc, CS 50837, 35708 Rennes Cedex 7, France 2 Université de Provence, Laboratoire de Physique des Interactions Ioniques et Moléculaires Centre de St-Jérôme, Avenue Escadrille Normandie-Niemen, 13397 Marseille, France e-mail: [email protected] 1



For a long time, the region between stars was considered to be too hostile to contain molecules in quantities. At the end of the 1960s, observations of ammonia [1], water [2] and formaldehyde [3] led to reconsider this assumption. In the last four decades, about 155 molecules have been discovered in the interstellar medium (ISM), and numerous reviews have been published to give a lot of details on the ISM, and to try to explain step by step the synthesis of these molecules [4–8]. During the three last decades many compounds have also been identified in comets or in planetary atmospheres of the Solar system and, more recently, of exoplanets. Thus, if the irradiation of these media by stars is able to destroy many of these compounds, the light (maybe with a cutoff of the strongest wavelengths) is also able to synthesize compounds and to assume the chemical evolution of these media. Numerous studies have been developed to determine the kinetic stability of compounds in function of the intensity and nature of the light, and to identify the photoproducts in function of the composition of the starting material. Experiments in the gas phase at various temperatures as well as frozen solid phase are concerned. Many experimental constraints are associated to such studies: - Can we reproduce the light of the Sun in our lab? - Which light of the Sun? The one we have now or the one of some billions of years ago? - How can we reproduce the very low partial pressure of components of planetary atmospheres, of interstellar clouds, the temperature or the billions of years of irradiation? - How can we analyze the photoproducts without decomposition before or during the analysis? - Can we find an interstellar or interplanetary origin to the building blocks of the life we have on the Earth, like the amino acids or sugars, or to the homochirality of these systems? - and even if we form the expected products, how are they kept under irradiation? All these questions and many other ones pushed us to organize a one-day workshop not to find an answer to all these questions, but to define the ways we have to use to try to find answers. Which studies can be performed in lab and is it useful to perform such studies in an extraterrestrial place (International Space Station or on other probes)? How the molecules reach the Earth and how the experimental results can be extrapolated to a prebiotic environment? Which fundamental properties can be deduced from such studies? From a brainstorming between researchers working in this area can come the light! 1 P. Thaddeus, J. M. Vrtilek and C. A. Gottlieb, Astrophys. J., 1985, 299, L63. 2 S. Yamamoto, S. Saito, M. Ohishi, H. Suzuki, S.-I. Ishikawa, N. Kaifu and A. Murakami, Astrophys. J., 1987, 322, L55. 3 J. Cernicharo, A. M. Heras, A. G. G. M. Tielens, J. R. Pardo, F. Herpin, M. GueÅL lin and L. B. F. M. Waters, Astrophys. J., 2001, 546, L123. 4 J. E. Dickens, W. M. Irvine, M. Ohishi, M. Ikeda, S. Ishikawa, A. Nummelin and A. Hjalmarson, Astrophys. J., 1997, 489, 753. 5 J. M. Hollis, A. J. Remijan, P. R. Jewell and F. J. Lovas, Astrophys. J., 2006, 642, 933. 6 P. Thaddeus, S. E. Cummins and R. A. Linke, Astrophys. J., 1984, 283, L45. 7 M. Lattelais, F. Pauzat, Y. Ellinger and C. Ceccarelli, Astrophys. J., 2009, 696, L133. 8 A. Nummelin, J. E. Dickens, P. Bergman, A˚ . Hjalmarson, W. M. Irvine, M. Ikeda and M. Ohishi, Astron. Astrophys., 1998, 337, 275.
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