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Influences of the interaction of ferromagnetic nanosheets on their
microwave magnetic properties
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(School of Electronic Science and Engineering, Nanjing University of Posts and Telecommunications, Nanjing 21003, China)

Abstract: Submicron ferromagnetic elements have received extensive attention due to their wide applications
in magnetic recording, microwave devices and advanced magnetic absorbing material. The static and dynamic
properties of such structured media depend intimately on various aspects such as the intrinsic magnetic
characteristics of constitutive materials, and the shape and size of the individual elements, and so on. These
multiple degrees of freedom provide a new performance that can not be achieved for the normally unstructured
magnetic films. In this paper, we divide the system into three dimensional array of cubic grids to model it,
and study the microwave magnetic properties of two rectangular ferromagnetic nanosheets with different relative
positions, nanosheet spacing and magnetic anisotropy direction. Compared to the single rectangular
ferromagnetic nanosheets, the resonance peak frequency distribution of the two rectangular ferromagnetic
nanosheets with different relative positions and the particle spacing were found to change. When the angle of
the magnetic anisotropy of the two rectangular nanosheets was increased from 0 to 30 degrees, the magnetic
properties of the films was not changed significantly, but the magnetic properties were sensitive to the variation
of the magnetic anisotropy direction in the range from 30 to 90 degrees. Therefore, we can prepare a good
performance of the absorption material by adjusting the relative position, the particle spacing and the direction
of the magnetic anisotropy.
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Fig. 1 Simulation object model:

(a) single rectangular
nanosheet model ; (b) two rectangular nanosheet models
arranged parallel to each other; (¢) two rectangular
nanosheet models arranged up and down with relative
displacements; (d) two rectangular nanosheet models

arranged parallel to each other
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Fig.2 Equilibriumconfiguration (a) and imaginary part of

susceptibility (Imy, ) (b) of single rectangular ferro-

magnetic nanosheets
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Fig.3 Equilibrium configurations and the imaginary parts of susceptibility of the (b) model in Fig. 1
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Fig.4  Equilibrium configurations and the imaginary parts of susceptibility Imy,. of two parallel rectangular ferromagnetic

nanosheets with the magnetic anisotropic directions at 0°, 30°, 45°, 60°and 90°, respectively
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Fig.5 Equilibrium configurations and the imaginary parts of susceptibility Imy,, of the two rectangular ferromagnetic nanosheets

with relative displacement and the magnetic anisotropy directions at 0°, 30°, 45°, 60°and 90°, respectively
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magnetic anisotropy

Equilibrium configurations and the imaginary parts of susceptibility of the (d) model in Fig. 1 in different directions of
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