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Abstract: Focused electron- and ion beams in combination with specific chemistry can be used for direct-writing of nanostructures at the three dimensions of space [1–5]. Doing so with magnetic materials provides an appealing route towards
explorative research on future magnetic storage and spintronic technologies [6].
However, patterned materials often lack purity and/or proper functionality. The low metallic content in these deposits is
caused by the incomplete precursor molecule dissociation and the lack of volatile products resulting from this process. That
is why for the nanofabrication of binary systems and novel magnetic nanostructures new approaches are required.

www.uam.es

Here, we report two examples of functional nanostructures patterned by focused electron beam (FEB) induced processing.
Firstly, we introduce a method to synthesize nickel-based deposits [7]. Our procedure consist of two sequential in situ
steps at room temperature to further tune the deposited nickel-based structures. The 1st step: Ni grown by focused electron beam induced deposition (FEBID) and the 2nd step: FEB irradiation of the Ni FEBID under O2 flux at room temperature. By using this method, as-grown Ni deposits are transformed into homogeneous NiO deposits. Proof-of-concept studies
will be shown in which NiO deposits could display resistance switching, and so-called exchange-bias behaviour in NiO-Co
bilayers, fully made by FEB processing. Second, we report a study on the magnetic switching behavior in a novel set of
magnetic nanostructures. We manipulate the magnetization reversal in Fe FEBID nanostructures varying the ‘scanning
strategy’ of the FEB. In particular, by changing the beam overlapping in one direction during the e-beam writing process,
we introduce a subtle thickness modulation, enabling a new way to manipulate the local anisotropy and the nanomagnet’s
switching field due to changes in magnetostatic interactions [8].
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