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Synopsis: We report mass spectrometric investigations and the observation of sequential encounters of fuller-

enes with C atoms in helium nanodroplets. Density functional theory calculations were also performed to inter-

pret the experimental results. 

     Ever since the discovery of fullerenes by 

Kroto et al. [1] and even more since the recent 

laboratory confirmation of fullerene presence in 

the interstellar medium [2], fullerene formation 

and reaction schemes have been subject of a 

lively debate. Here we report the observation of 

sequential encounters of fullerenes with C at-

oms in an extremely cold environment. The ex-

periments were performed with helium 

nanodroplets at 0.37 K doped with C60 mole-

cules and C atoms derived from a pure source 

of C atoms. They were subsequently exposed to 

electrons at a controlled energy and investigated 

using a high-resolution time-of-flight mass 

spectrometer. The mass spectra revealed the 

formation of carbenes of the type C60(C : )n 

with n up to 6. Bridge-type bonding of the C 

adatoms to form the known dumbbell 

C60=C=C60 was also observed. 

 

To interprete the experimental findings, we em-

ployed density functional theory calculations at 

the B3LYP/6-31g(d) level that elucidated the 

carbene character of the C60(C : )n species and 

their structures. 

 

Figure 1. Graphic representation of molecular struc-

tures formed by single carbon addition in He clusters 

doped with fullerene molecules. 
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