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Tab. 1 The calculated structural parameters, cohesive energies and magnetic moment

of one dimensional Ni atomic chains and bulk Ni

r/nm s /nm 0/() E./ (eVeatom™ )  m /(Mg atom™ ")

Linear wire PM 0.212 0. 212 180 2. 54

FM 0.217 0. 217 180 2. 69 1.106
Zig zag wire PM 0.232 0. 114 58.6 3.33

FM 0.231 0. 15 59.6 3. 46 0.906

AFM 0.236 0. 113 57 3.39 0.738
Bulk FM a = 0.3507 90 5. 45 0.606

Exp !9 a=0.35 90 4. 44 0.61
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Fig. 3 Magnetic moment of Ni zigzag atomic chain in FM,

AFM states versus the structural parameter s
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Abstract: Using the first principles method based on the density functional theory, the structural stabilities and electronic struc

tures of Ni atomic chains are studied. T he calculations show that Ni atomic chains in both the linear and zigzag geometry exhibit fer

romagnetism, similar to the case of bulk Ni. Furthermore, the ferromagnetic moment increases when the system goes from three dr

mensional ( bulk structure) to two dimensional zigzag structure to one dimensional chain. Based on the analysis of the electronic den-

sity of states, it suggests that Ni linear and zigzag wires in ferromagnetic state provide very high spin polarizations, indicating the po-

tential application of Ninanow ires in spintronics.
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