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In this contribution we will discuss recent results obtained in our group regarding the
application of focused electron/ion beams to the fabrication of nanostructures relevant for
Spintronics. In this study we use a dual beam (electron/Ga-ion) equipment.

First, the focus will be given to the creation of atomic-sized magnetic metallic
constrictions by means of low-energy focused-ion-beam (FIB) Ga etching [1]. In magnetic
nanconstrictions, the conduction is ballistic and exciting magnetotransport phenomena have
been anticipated and rarely measured. Our research aims to create stable constrictions for
ex-situ applications.

Afterwards, the focus will be given to the growth of nanoscale superconducting and
magnetic materials by means of focused-electron/ion-beam-induced deposition (FEBID and
FIBID respectively). The physical properties and perspectives of W-based amorphous
superconducting nanodeposits grown with FIBID will be presented. In particular, STM
studies in collaboration with the group of S. Vieira and H. Suderow (UAM, Madrid) reveal
outstanding nanoscale superconducting properties of this material [2]. Next, we will show
the results obtained in the growth of Co nanowires by means of FEBID. The magnetic and
magnetotransport properties of such Co nanodeposits have been found to be of high-quality,
opening great perspectives for application in Spintronics [3]. In particular, MOKE
experiments in collaboration with the group of R. Cowburn (Imperial College, London)
demonstrate domain-wall conduit in L-shaped nanowires.

Finally, the potential of FEBID and FIBID nanodeposits to perform nanometric
contacts to nanowires and other nanostructures will be discussed. Magnetotransport
measurements of a single Bi nanowire, grown by L. Pérez and M. Plaza (UCM, Madrid) by
electrodeposition, will be presented [4].
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