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The role of hydrocarbon aerosols in Titan’s lower atmosphere, including cloud 
processes, the formation of rain, and the formation of Titan’s lakes, is a main topic 
in planetary science. Analogies to processes in Earth’s atmosphere are often being 
invoked. We report infrared spectroscopic measurements of methane, ethane and 
other hydrocarbon aerosols performed in the laboratory under conditions mimicking 
Titan’s troposphere. The results reveal a multifarious phase behaviour of these 
hydrocarbon aerosols that strongly depends on the presence of other hydrocarbon 
gases or condensates. Our data imply that in many regions of Titan’s lower 
atmosphere liquid and supercooled methane and ethane droplets might be more 
important than solid methane and ethane ice particles for various cloud processes 
and for the formation of Titan’s lakes. In the light of our results, cloud models need 
to be revised to account for supercooled liquid droplets.  
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