-

!
:

occ = Ihe4th Internation@l Online bt
2024 Conferenceon Crystals = %

Y 4
~
-
-

Conference = 18_20 September 2024 | Online

Hochschule

Energy distribution in iron nano-spheres HS'B/ &-.
with cubic magneto-crystalline anisotropy

Pawel Steblinski 1, Tomasz Blachowicz 2, Andrea Ehrmann 13 sllesian University

of Technology
L Virtual Institute of Applied Research on Advanced Materials (VIARAM)
2 Institute of Physics—Center for Science and Education, Silesian University of Technology, Gliwice, Poland
3 Institute for Technical Energy Systems (ITES), Faculty of Engineering and Mathematics, Bielefeld University of Applied Sciences and Arts, Germany

Introduction & Aim

* Magnetic memory systems are recently strongly investigated in the research area of spintronics. Amongst the different data
storage systems, magnetic nanoparticles are of high interest since they can often store large amounts of data on small scales [1].

» Such magnetic nanoparticles, however, pose new challenges, such as oxidation and agglomeration [2].

* Here we show micromagnetic simulations using MagPar [3], solving the Landau-Lifshitz-Gilbert (LLG) equation using finite
elements, to analyze the energy density of iron nano-spheres with and without oxide shell. For spheres of 10 nm or 25 nm radii
and different oxide shell thicknesses, 3D energy maps are calculated [4].
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Materials and Methods Results
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Conclusion \

* The cubic magneto-crystalline anisotropy leads to a non-uniform energy distribution of the magnetic nano-spheres, with the
number of extrema decreasing for larger oxide layer thicknesses.

* |n case of agglomeration of four nano-spheres, the distances between the nano-spheres strongly modify the system’s magnetic
properties, where an oxide shell enables bringing the nano-spheres closer together before they start influencing each other, as
seen by comparing the magnetic properties of these agglomerates with the single nano-spheres.

* For the oxide coated system, the maximum packing density could be increased by about 12%, as compared to the non-coated
system, indicating that a higher data density can be reached by preparing a matrix of magnetic nano-spheres with oxide shells.
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