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Properties and functionalization of nonstoichiometric silicon-titanium nitrides due
to laser-beam assisted ion implantation
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In-situ TEM and EELS observations have elucidated that the release of H atoms in
TiHx proceeds preferentially in the early N-implantation stage, and that in the subsequent N-implantation
stage the number of N atoms bonding to Ti atoms increases gradually with increasing N-concentration. It
is concluded that the shift of the atoms on the closed-packed plane induced by the change of bonding
interaction of Ti sublattices with ligand N atoms plays an important role in the epitaxial transformation
between fcc- and hcp-Ti sublattices due to the occupation by implanted N atoms, and that the invasion of
an implanted N atom to the N-unoccupied octahedral site in the neighboring unit cell next to the
N-occupied one in hcp-Ti occurs preferentially above the N/Ti 0.25, and induces the growth of nucleus of
the hcp-fcc transformation.
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