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Carbynes are ultimate monoatomic one-dimensional crystals that are expected to 
possess a variety of unique physical properties. The synthesis of free standing linear 
carbon chains would have an impact on the material science community compara-
ble with the impact of the fabrication of fullerenes, graphene and carbon nanotubes. 
Till now, all experimental attempts to synthesize unstable carbon allotrope met with 
significant difficulties. Our approach is in stabilization of linear monoatomic carbon 
chains due to the effect of a liquid medium and by metal nanoparticles attached at 
the ends of a chain. We characterize the crystal structure of stabilized polyyne 
chains using the X-ray diffraction method and high resolution TEM. The features 
corresponding to single and triple electronic bonds have been also clearly seen in 
the Raman spectra. These chains are bound by Van-der-Waals force and form a 
characteristic hexagonal lattice on a metallic surface. The optical spectra show reso-
nances characteristic of straight linear carbon chains containing from 8 to 24 atoms. 
Synthsised carbyne is a direct-gap semiconductor sustaining excitons and trions.
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