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Fig. 1. The zigzag structure of Fe-Pt nanowire. The linear one
corresponds to the case with bond angle of 180°.
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Table 1. Calculated bond length (A), bond angle (°), binding energy
(eV), and magnetic moment (p) for Fe-Pt nanowires with linear and
zigzag structures.

) bindi magnetic
chain bond length bondoange inding moment (i)
@A) O energy (V) —————
Fe Pt
linear 232 180. 2.64 341  0.66
zigzag 246 62.5 3.26 3.19  0.51

Table II. Calculated bond length (A) for noble metal [4,5],
transition metal [6], and Fe-Pt systems with dimer, linear, zigzag,
and bulk structures.

X Ag Au Fe Pt Fe-Pt
dimer 247 2.50 - - -
linear 2.65 2.62 225 239 232
zigzag 2.77 2.55 232 2.67 2.46

bulk 2.93 2.96 2.48 2.83 270

Table TII. Calculated magnetic moment (ug) for pure Fe, pure Fe,
and Fe-Pt nanowires with linear and zigzag structures. The bulk
values are also given for comparison.

Fe-Pt
X Fe Pt
Fe Pt
linear 3.31 0.39 341 0.66
zigzag 3.19 0.00 3.19 0.51
bulk 222 0.00 148
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Fig. 2. Electron spin density for the Fe-Pt zigzag structure. The left
(right) column represents Fe (Pt) atoms. The solid and dotted lines
stand for the majority and minority spins, respectively.
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Fig. 3. Spin-polarized density of states (DOS) for the Fe and Pt atoms

in the Fe-Pt zigzag nanowire. The Fermi levels are set to zero, and the
DOS of minority spins are multiplied by -1.
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We investigated the structural and magnetic properties of Fe-Pt nanowires with linear and zigzag structures by using first-principle
calculational methods. Structural degrees of freedom are optimized, the bond lengths and bond angles are determined, magnetic
moments, spin density, and density of states are calculated. Resulis show that the zigzag structure is more stable than the linear one,
and has a longer bond length and smaller magnetic moments for both Fe and Pt atoms.
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