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Fabrication of Metallic Nanowire Arrays with Excellent Ferromagnetic Performance

OHGAI, Takeshi
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Ferromagnetic nanocomposite thick films, which contained (002) textured
hcp-Co nanowire arrays, were synthesized by potentio-static electrochemical reduction of Co2+ ions
in anodized aluminum oxide (AAO) nanochannel films. The aspect ratio of hcp-Co nanowires with
diameter in ca. 25 nm reached up to ca. 1,800. Texture coefficient, TCO02 increased with decreasing
the overpotential for hcp-Co electrodeposition by shifting the cathode potential nobler than the
transition potential, Etra (ca. -0.77 V vs. Ag/AgCl). In a similar way, TC002 increased sharply with

decreasing the growth rate of hcp-Co nanowires smaller than the transition growth rate, Rtra (ca.
600 nm s-1). Perpendicular magnetization performance was observed in AAO nanocomposite films
containing hcp-Co nanowire arrays. With increasing TC002, coercivity of the nanocomposite film
increased and reached up to 1.66 kOe with the squareness of ca. 0.9 at room temperature.
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(@) Polished cross-section of Al rod (b) AAO film formed on cross-section of Al rod

(c) AAO film exfoliated from Al rod (d) AAO film with sputter-deposited Au

(e) Electrodeposited metallic nanowires (f) Free-standing metallic nanowires array
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Uniaxial Magnetization Performance of Textured Fe
Nanowire Arrays Electrodeposited by a Pulsed
Potential Deposition Technique.
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