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Atomic-scale imaging interstellar carbon analogues of C-rich AGB 

stars: evidence for efficient linear alkane formation. 
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The last stages of stellar evolution are the birthplace of a rich supply of molecular species. 

Long carbon linear molecules –with carbon number exceeding C10– are efficiently formed in 

the clumsy circumstellar envelopes of AGB stars and have been systematically detected in C-

rich objects. However, the processes behind C-chain growth have rarely been addressed by 

experimental means due to the large instrumental obstacles found to simulate the 

astrochemical conditions of the vicinities of a star, and normally ice-based C-chain chemistry 

from small molecular precursors is investigated. Here we synthetize circumstellar carbon 

analogs by using Stardust, a beyond-state-of-the-art instrumentation permitting to closely 

simulate the conditions of an AGB star in the laboratory.1 We unambiguously identify the 

products with atomic precision by low-temperature scanning probe microscopies. We find 

among the large number of carbon nanostructures formed, an unexpected abundance of 

alkanes (Fig. 1). The highly saturated linear carbon chain self-assemble on low interacting 

substrates, carpeting the underlying surface and forming two-dimensional crystallites. Our 

experiments demonstrate that highly-saturated aliphatics are efficiently formed when atomic 

carbon is exposed to H2 partial pressures comparable with the ones reported for circumstellar 

envelopes, thus pointing towards the emergence of highly saturated hydrocarbons in 

circumstellar evolved environments, 

 
Figure 1: Atomic-scale identification of selected C-chain analogues by scanning probe microscopies. 
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