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Study on Formation of Nanoscale Graphitic Channels in Amorphic Diamond Films
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Nanoscale manipulation of a-D (amorphic diamond) films has attracted much attention, owing to their
possibilities to obtain novel properties associated with the nanoscale microstructuresuch as stress control
without deterorating hardness It was reported that the novel and effective manipulation was nano Ni
pretreatment prior to a-D deposition this nano composite film had the nanoscale graphitic channels
embedded in hard a-D matrix However, the formation mechanism has not been clarified yet

In the present work, we studied on the formation mechanism of graphitic channel in a-D matrix The
Ni dots were prepared by annealing N1 thin film of thickness ranging from 3 to 13 nm The a-D film was
then deposited by filtered vacuum arc process During the a-D deposition, we changed the microstructure
of a-D films by varying the carbon 1on energy, which had the nano sized N1 dots at the interface between
the film and the substrate It was observed that the formation of graphitic channel in a-D matrix was
strongly dependent on carbon ion energy The formation mechanismwas discussed 1n terms of the catalyst
effect of N1 for the transformation of carbon matenals into stable graphitic phase at suitable carbon 10n
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