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 The measurement of low-amplitude magnetic 
signals with nanoscale spatial resolution is essential in 
many research fields including materials science. It is also 
key for understanding the properties and controlling the 
quality of new spintronics devices which emerge in the 
semiconductor industry. In recent years, a new metrology 
technique has emerged, known as scanning NV 
microscopy (SNVM). 
 
 In this presentation, we will introduce the working 
principle of SNVM, and illustrate its unique performance 
through a few examples, including non-perturbative field 
distribution mapping in ultra-scaled magnetic nanowires 
[1], imaging of antiferromagnetic textures in multiferroic 
materials [2,3], evidence of atomically thin magnetic 
layers in Van der Waals materials [4], and identification 
of defects in MRAM. 
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Figure 1: Examples of application using SNVM. (a) 
Non-invasive imaging of the magnetic stray field 
produced by ultra-scaled nanowires (sample IMEC). 
The data shows 7 nanowires which present magnetic 
field variations on the nanoscale attributed to local 
structural or compositional inhomogeneities in the 
nanowire [1].  b)  Spin cycloid in the multiferroic 
material BFO. Ferroelectric domains (dashed lines) 
produce a bending of the antieferromagnetic domains 
[2,3].  c) Quantitative imaging of the magnetic field 
produced by an odd or even number of atomically thin 
layers of CrI3. The measurements, performed in 
cryogenic environment, reveal the antiferromagnetic 
nature of the material in the limits of few atomic 
layers. d) Measurement of MRAM device. 

 


