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Formation of Hydrogenated Amorphous Carbon by
Femtosecond Laser Filamentation in Gaseous Ethylene
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[Abstract] Association reactions of gaseous ethylene in femtosecond laser filaments are
studied. Characterization of the precipitates has shown that hydrogenated amorphous carbon
(a-C:H) films and nanoparticles are formed from ethylene by the strong interaction with intense
laser fields (~10" W/cm®). It is found that the sp*/sp’ carbon ratio of the films and size of the
nanoparticles strongly depend on the laser field intensity.
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Fig. 1. (a), (b) XPS spectra near the carbon 1s edge, obtained from the precipitates recovered on silicon
wafers obtained at low and high intensity conditions. (c), (d) Typical TEM micrograph of the precipitates
on copper grids with cellulose nitrate supporting membrane and (e), (f) EELS spectra of the nanoparticles
obtained at the two different intensity conditions.
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