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MCSSBAUER SPECTRUM STUDIES OF MAGNETIC ANISOTROPY
OF a-Fe NANOWIRE ARRAYS IN ALUMINA TEMPLATE’

WANG CHENG-WEI PENG YONG PAN SHAN-LIN ZHANG HAO-L1 LI HU-LIN
{ Department of Chemistry, Lanzhou University, Lanzhow 730000)
( Received 15 April 1999)

ABSTRACT

A new kind of Fe nanowire array was successfully prepared by electrochemical deposition in
nanoporous anodic aluminum oxide( AAO) template. Its micrography and crystalloid structure was in-
vestigated by transmission electron microscopy and electron diffraction. The results indicated that the
nanow ires in the array are very uniform and well isolated, and parallel to each other. Each nanowire
appeared as a chain of peanuts, and the particle in this chain was proposed to be a single crystal of
aFe. Its magnetic anisotropy was characterized by using Vibrating Sample Magnetometer( VSM)
and M ésshauer spectrum(MS) . The VSM results clearly revealed that the o Fe nanowire array in the
alumite shows a strong perpendicular magnetic anisotropy with the easy direction normal to the alu-
mite. And the perpendicular hysteresis loops curve has high squareness ( 0. 98) and coercive force
(1.76x 10° A/ m) . The MS proved that the moment of each nanowire in AAO template is highly
orientated along its axis and perpendicular to the surface of the membrane. The saturation magnetiza-

tion ( M) of the nanow ire array is similar to that of the bulk materials(0. 17 T).
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