Magnetoresistance in thin wires with granular structure
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Thin ferromagnetic microwires obtained by the Tailor-Ulitovsky method attracted
recently a great interest owing to excellent magnetic properties (magnetic bistability,
GMI effect...) useful for technological applications. Particularly this method allows
to obtain amorphous and/or metastable structure at room temperature due to a high
quenching rate achieved during the rapid solidification process. Thus this method has
been recently applied for the preparation of granular tiny microwires from the
inmiscible elements.

In this paper we report on studies of magneto-transport properties and structure (by
neutron and X-ray diffraction techniques) at 5-300K temperature region in glass
coated microwires prepared from inmiscible (Co;oCuygy and CoyygNisMn;Cuys)
elements by the Taylor-Ulitovsky technique.

The crystalline structure consists of nanocrystals of Co (Ni) and Cu with average
grain size below 30 nm. Considerable magneto-resistance, MR, (up to about 18%) is
found in Co,¢Cugy microwires depending on fabrication parameters. Magnetic field
dependence of MR of Co;oCugy microwires is completely un-hysteretic showing
monotonous decay with magnetic field.

On the other hand MR (up to about 4%) is also found in as-prepared and annealed
Coy9NisMn Cuys microwires. Annealing of Co,9NisMn;Cuys microwires (973 K)
results in increasing of the coercivity (H.) from 65 Oe up to 800 Oe. Roughly
monotonic decay of MR with magnetic field is observed in as-prepared microwires.
Annealed sample exhibits considerable hysteresis on magnetic field dependence of
MR. Neutron and X-ray diffraction allows to attribute changes in magnetic properties
and MR after annealing of Co,9NisMn;Cuys microwires to the decomposition of the
metastable phase.

*Corresponding author, Dpto. Fisica de Materiales, Fac. Quimicas, Universidad del Pais Vasco,
20009 San Sebastian, Spain
E-mail: wupzhuka@sp.ehu.es, Fax: +34-943-212236



mailto:wupzhuka@sp.ehu.es

