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[57] ABSTRACT

A method for making an oriented diamond film includes
the steps of saturating a surface region of a transition
metal substrate, capable of dissolving carbon, with car-
bon and hydrogen; forming oriented diamond nuclei on
the saturated surface region of the substrate; and grow-
ing diamond on the oriented diamond nuclei to form the
oriented diamond film. It is theorized that the saturation
forms transition metal-carbon-hydrogen surface states
(Metal,-Cy—H;, where x+y+z=1) on the transition
metal substrate while suppressing formation of graphite.
Diamond may then be deposited onto the oriented
diamond nuclei by CVD techniques to thereby form an
oriented diamond film on the nondiamond substrate.
The nondiamond substrate is preferably a single crystal
transition metal capable of dissolving carbon. The tran-
sition metal is preferably selected from the group con-
sisting of nickel, cobalt, chromium, magnesium, iron,
and alloys thereof. Structures produced by the method
are also disclosed and include an oriented diamond film
on a nondiamond transition metal substrate.
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