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Fabrication and characterization of three-dimensional magnetic nanostructures 

 
Extending 2D magnetic systems into 3D is a very promising endeavour: In a time when we start to hit 
fundamental limits in the shrinkage of devices, 3D integration offers a natural path to improve performance 
per cm², critical to the success of new technologies. Also, with the emergence of new computing 
architectures, 3D offers an equally natural route towards achieving a higher degree of device complexity 
and interconnectivity. 
Further to these promises, three-dimensional geometries unlock magnetic spin textures unfound in 2D 
systems, such as Bloch-point domain walls immune to walker breakdown. These new spin configurations 
are of great scientific and technological interest [1]. 
In this session, we will explore the challenges that emerge in the transition from 2D to 3D nanomagnetic 
systems, presenting recent breakthroughs in 3D nanofabrication and characterization [2]. 3D nano-printing 
(in the form of Focused Electron Beam Deposition) will be discussed as an effective and versatile tool for 
rapid-prototyping 3D devices at the nanoscale [3], including its combination with thin film deposition to 
enhance magnetic functionality [4]. Magneto-optical and X-ray characterization of 3D magnetic 
nanostructures will also be 
discussed, with emphasis in the 
use of Dark-Field MOKE: a variant 
of well-established Magneto-
Optical Kerr Effect 
magnetometry, which takes 
advantage of 3D shape to 
disentangle the signals coming 
from different parts of a 
nanostructure that fall under 
the same laser spot [2]. 
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Nanofabrication (left) and Dark-Field MOKE characterization (right) of a 3D 
conduit for domain walls. Scale bar 1µm. [2] 
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