ADSORPTION OF ACETYLENE MOLECULES AT Si(111) AND Si(100) SURFACES.
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We performed DFT ab-initio calculations to characterize the early stages of SiC growth on Si substrates. We
considered the adsorption of C,H, and other C-containing molecules on Si(100) and Si(111) surfaces. We
modeled a portion of the 7x7 reconstructed Si(111) surface through a 2x2 unit cell containing an ad-atom and a
rest-atom: this portion of the 7x7 reconstruction plays a relevant role in the adsorption of the acetylene molecule.
We found that, for both the surfaces, the preferred adsorption geometry for the acetylene molecule is a “bridge”
configuration between two surface Si atoms. Other metastable adsorption configurations are discussed. The
results obtained shed light on controversial experimental findings regarding the stability of acetylene on both Si
Surfaces.

Our results point at the formation of a highly stable C-C dimer at the surface, irrespectively of the substrate
orientation.

We propose a possible mechanism for the dissociation of the C dimer and for the early stage formation of a
carbonized layer on the Si(111) surface.



