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Fig. 1. Optimized geometries of (a) linear Ni;, (b) zigzag Ni,, (¢)
triangle Nis, (d) square Ni4, and (e) zigzag-square Niy nanowires.
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Table I. Geometry, wire length (z), bond length (&), binding energy
(E;), magnetic moment (), and number of majority spin bands
crossing the Fermi level (7;) for the Ni nanowires shown in Fig. 1.

Geometry z (&) d (A) E, (eV/atom) p (pp/atom) ny
linear Ni; 220 220 240 1.34 1
Zigzag Nis 250 229 322 122 2
triangle Nis 220 229 3.69 1.05 3
square Niy 228 223 391 0.91 3
zigzag-square Ni; 2.67 237 4.01 0.92 3
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Fig. 2. The band structures of (a) linear Ni,, (b) zigzag Ni,, (c) triangle Nis, (d) square Niy, and (e) zigzag-square Niy nanowires. The solid (dotted)
line indicates majority (minority) spin. Fermi level is shifted to zero energy.
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Fig. 3. The DOS of (a) linear Niy, (b) zigzag Niy, (¢) triangle Nis, (d) square Niy, and (e) zigzag-square Niy nanowires. Fermi level is shifted to zero

energy.
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The magnetic properties of Ni nanowires consisting of one to four atoms are investigated by mean of ab initio spin-polarized density
functional calculations. Stability of zigzag-square Nis nanowire is larger than Nis nanowires with square. The magnetic moment of
linear Ni; is 1.34 ug/atom, which is the largest magnitude among moments of five Ni nanowires. The magnetic moment of Ni
nanowires show to be decreased by increasing the number of atoms in unit cell. The smallest moment is 0.91 pp/atom for square Niy
nanowire. The spin polarization of zigzag-square Niy nanowire is 32 % higher than that of fcc bulk Ni.
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