
Engineering Physics in Nanostructured Systems: Nanomagnetism and Beyond 

Tailoring the physical properties of materials with a spatial precision down to the nanoscale enables both 
discovering new phenomena, and harnessing their potential in applications.   

In our research, we use highly localized and tunable energy sources, such as heat, for directly triggering 
stable physico-chemical transformations in condensed matter systems. This in turn leads to the ability to 
control point-by-point with sub-10 nm spatial precision and a continuous, grayscale tunability, the 
magnetic, electronic and optical properties of nanostructured systems. 

In this framework, I will discuss our work in the field of nano-magnetism, where in the past years we 
developed and applied Thermally Assisted Magnetic Scanning Probe Lithography (tam-SPL) [1]. Tam-SPL 
is performed by sweeping a heated Atomic Force Microscope (AFM) tip [2] on the surface of a magnetic 
multilayer, and allows the stabilization of multidimensional spin textures, such as 2-D magnetic domains 
[1], 1-D domain walls [3] or 0-D vortices [3] and skyrmions.  

Then, I will discuss the use of such spin textures as functional elements in the field of magnonics [4], which 
seeks to use the magnetization dynamics (and spin waves in particular) for transporting and processing 
information at the nanoscale. In this framework we show that tailored spin textures can be used as 
nanometric spin-wave waveguides [5], similarly to optical fibers, and as magnonic nanoantennas able to 
perform wavefront shaping and focused beam emission [6].  

Finally, I will discuss our current research activity and future directions. 

 

Spin textures in a ferromagnet, stabilized via Thermally Assisted Magnetic Scanning Probe Lithography. 
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