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            Abstract
The Cassini–Huygens space mission revealed that Titan’s thick brownish haze is initiated high in the atmosphere at an altitude of about 1,000 km, before a slow transportation down to the surface. Close to the surface, at altitudes below 130 km, the Huygens probe provided information on the chemical composition of the haze. So far, we have not had insights into the possible photochemical evolution of the aerosols making up the haze during their descent. Here, we address this atmospheric aerosol aging process, simulating in the laboratory how solar vacuum ultraviolet irradiation affects the aerosol optical properties as probed by infrared spectroscopy. An important evolution was found that could explain the apparent contradiction between the nitrogen-poor infrared spectroscopic signature observed by Cassini below 600 km of altitude in Titan’s atmosphere and a high nitrogen content as measured by the aerosol collector and pyrolyser of the Huygens probe at the surface of Titan.
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                    Fig. 1: Experimental set-up.[image: ]


Fig. 2: Infrared absorption spectra normalized to the highest absorption value at ~1,550 cm–1.[image: ]


Fig. 3: Irradiation experiments.[image: ]


Fig. 4: Deconvolution into four Gaussian components of the 2,050–2,300cm–1 region.[image: ]


Fig. 5: Magnified view of the aliphatic carbon band after subtraction of the amine contribution.[image: ]
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