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The understanding of the physical and chemical properties of new materials, especially the 
combination between organic molecules and metallic surfaces, is of a great relevance both from the 
point of view of new applications and basic science. Among the great quantity of organic molecules 
that can be studied, hydrogenated fullerenes, CnHx are very interesting because of its capacity to 
store hydrogen and their possible applications in optoelectronics [1]. In our case we have studied 
the C57H33N3 [2] molecule deposited on a metal surface. It presents a structure similar to a flat 
cloverleaf of three leaves (Fig.1) in which the nitrogen atoms, lodged in central positions, favour the 
anchoring to the surface. An interesting property of this type of molecules is their capacity to lose 
hydrogen upon temperature, rendering possible the formation of closed fullerenes of the type C60 
(see Fig. 1). Ab initio calculations [1] predict that these molecules could loss the hydrogen when 
annealed at ∼800K (cyclodehydrogenations). 
 
In our work we studied in ultra high vacuum conditions with different spectroscopy and microscopy 
techniques (LEED, AUGER, XPS, UPS, NEXAFS and STM) the adsorption and the interaction 
between C57H33N3 and Au(111) from coverages ranging from 0.1 ML to 5 ML. For room 
temperature deposition we observed that the molecules diffuse on the surface doing difficult the 
observation by STM (Fig. 2a). We observed with NEXAFS, for coverages of ∼1 ML, that the 
molecules are adsorbed parallel to the surface, while for coverages of ∼5 ML the molecules are 
randomly distributed. After annealing the sample at temperatures near ∼800K,  the molecules react, 
being anchored to the surface (Fig. 2b). This process starts from the step edges, and it forms a 
complete molecular layer. In this situation the binding energy of both N1s and C1s core-level XPS 
peaks indicates a charge transfer process to the substrate. This core level analysis shows that the 
carbon atoms near the nitrogen are responsible for this charge transfer process. For annealing at 
higher temperatures (Fig. 2c) we observed with STM the occasional formation of triazafullerenes 
C57H2N3 with similar structure to a deposited C60 molecule. 
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Fig. 1.  Cyclodehydrogenation of C57H33N3.  For temperatures greater than 800K it is possible to lose hydrogen 

rendering possible the formation of closed fullerenes.  
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c) Molecular layer. 
The inset shows one of 
the  observed structure 

 
 
 
Fig. 2.  Evolution with temperature of the morphology of 1 ML thick film of C57H33N3 deposited at room 
temperature on Au(111). 
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