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Figure S1 AFM images of (a) as-grown Mo film and nitrogen-ion implanted Mo films with different doses: (b) 101> ions/cm?,
(c) 10%% jons/cm2, (d) 5 x 10%¢ ions/cm?2. The r.m.s roughness values are 0.58 nm from an as-grown Mo film, 2.47 nm from the
implanted film with 105 ions/cm?, 1.87 nm from the implanted film with 106 jons/cm?, and 1.66 nm from the implanted
film with 5 x 106 jons/cm?2. It can be interpreted as surface damage at the lower dose and the grain growth and surface
smoothening due to prolonged heating driven by ion implantation.



(c) (111) Mo,N

Figure S2 (a) cross-sectional TEM image of nitrogen-ion implanted Mo film with 5 x 10% ions/cm? and fast Fourier
transformation (FFT) of (b) (110) Mo film and FFT of (c) (111) y-MoxN layer. The zone axes are [-1 1 -1] of Mo and [0 -1 1] of
y-Mo;N, which are matched with the simulation software (Single Crystal, UK). Calculating the lattice constant along [110]
from the FFT of (110) Mo is 4.60 nm. This is similar to the known value (4.46 nm). The lattice constant along [111] y-Mo3N is

7.159 nm, similar with the known value (7.208 nm).



