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(Univ.of Electro-Comm.)
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Fig. 4 The effect of range of spin (time : 0.5ns)
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Mechanism of magnetization reversal and structural design of nanomagnet using

extended Landau Free Energy Model

Sotaro Kunii, Ken Masuzawa, Alexandre Lira Fogiatto, Chiharu Mitsumata and Masato Kotsugi*
(Tokyo University of Science)
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Design of the extended Landau free energy model for causal analysis of magnetization reversal phenomenon
Ken Masuzawa , Alexandre Lira Fogiatto, Chiharu Mitsumata, Masato Kotsugi
(Tokyo Univ. of Science)
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Interpretation of Coercivity and Energy Mechanism based on the

Extended Energy Landscape Model

A. L. Foggiatto®, S. Kunii*, C. Mitsumata*® and M. Kotsugi*
ADept. of Mater. Sci. and Tech., Tokyo Univ. of Science, "NIMS

Coercivity is expressed as a complex correlation between magnetization and microstructure;

moreover it is an important property for describing material functions. In real materials,

metallography highly influences the magnetic properties owing to the various processes as defect

pinning of domains walls."” To improve the electrical devices, the coercivity mechanism must be

clarified. However, owing to multiple intrinsic origins,
coercivity cannot be easily described in the framework
of conventional Ginzburg-Landau (GL) theory.’

In this work, we used machine learning, principal
component analysis (PCA), to draw a realistic energy
landscape of magnetization reversal process for
permalloy considering various density of defects. Fig. 1
displays the energy landscape as a function of the first
and second principal component (PC1 and PC2). The
landscape map enabled visualization of the energy and
coercivity as a function of feature space components.
We observed that PC1 has a linear corelation with the
magnetization, while the PC2 has a polynomial
correlation with the energy. As a result from energy
mainly

landscape analysis, magneto-static energy

influences the demagnetization reversal process.

Therefore, we consider the prediction of magneto-static
energy as described in Fig.2 The training was based in

the extended landscape model. We could predict the

energy with R*~0.80. This result shows that the extended energy model can be use to clarify the
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Fig. 1. Energy landscape for the magnetization
in-plane, x-axis considering various defects
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Fig. 2. Demagnetization energy prediction
using the energy landscape parameters as the
input.

coercivity mechanism and to predict the system energy based on the feature space components.
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