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Nowadays, concentrated efforts are focused on finding innovative and modern solutions to
prepare and characterize novel magnetic nanomaterials or/and glassy/nanostructured magnetic
materials, but also to understand the intrinsic mechanism governing their specific magnetic
behavior, especially the role of the local nanostructures on the magnetic properties.
Details on the preparation, characterization and applications of a few new magnetic
nanomaterials as well as amorphous and nanostructured materials such as nanopowders,
micro and nanowires, thin films, two-dimensional and three-dimensional materials prepared
by continuous casting methods (ribbons, wires, microwires, bulk shaped alloys) will be
presented. Different types of magnetic field sensors, displacement and torsion sensors will be
presented in connection with the specific properties of magnetic wires. Special emphasis will
be on the description of magnetic sensors based on magnetic glass-coated microwires, mainly
used for security, electronic surveillance, antitheft and shielding in the microwave region
applications, or more recently as biosensors for the detection of biomolecules. The recent
development of magnetic nanowires electrodeposited in the nanopores of alumina or
polycarbonate membranes, offers new and multiple possibilities for the design and fabrication
of miniaturized magnetic sensors and actuators. Two types of magnetic sensors and actuators
based on magnetic nanowires arrays will be presented in connection with their applications:
(i) “bar-code” type biosensors using combinations of magnetic (mainly amorphous Fe and
Co-based alloys) and nonmagnetic (mainly noble metals) multilayered nanowires, for multiple
biomolecules detection and manipulation; (ii) magnetostrictive actuators based on
magnetostrictive nanowires arrays in combination with MR sensors for cochlear implants.
The applications of different multilayered nanowires arrays, consisting in suitable
combinations of magnetic and non-magnetic layers, in spin-valve devices will be discussed,
too.
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