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Report: 
 
Granular magnetic systems formed by magnetic particles embedded in a non-magnetic 
insulator matrix, as well as metallic / insulator multilayers are now the subject of an increased 
interest for their applications in several fields of nanotechnology. These nanosystems present 
striking features associated with phenomena at the nanoscale, such as enhanced coercivity, 
magnetoresistance by means of tunnel junction effects, etc… 
 
This experiment is one of the main parts of the study of granular multilayered systems formed 
by sequential deposition of Fe / Si3N4 bilayers. 
 
X-ray absorption techniques provide a very useful tool to help in the effort of a complete 
understanding of the peculiar features of such systems. The local coordination of Fe atoms, 
especially those placed at the interface regions, will impinge directly in the magnetic and 
magnetotransport properties of these multilayered systems. 
 
The experiment, performed at the BM25A beamline in the Fe K-edge energies using the 
fluoerescence yield detection mode, was succesful and have brought very interesting results 
that will be submitted soon to an international journal. 
 
After the adequate data treatment, and accumulation of spectra in order to improve statistics, 
it has been observed (see Fourier transforms and filtered EXAFS signal in the figures below) 



that another phase, different from the metallic one, appears. This new phase, ascribed to a Fe-
N local environment, increases as the Fe layer thickness decreases (and as the number of 
layers increases). For this reason, we can aseverate that the new phase belongs to the regions 
near the Fe / Si3N4 interfaces.  
 
To support this idea, XANES measurements (not shown here for brevity) reveal a progressive 
evolution from the typical metallic Fe reference to a different one with a more complex 
structure that will be analyzed in detail further on. 
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