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This study aims to clarify the correlation between the organizational
structure and magnetostrictive effects in magnetostrictive materials. This is a solution to the
problem that has been difficult to analyze the multi-scale structure for high magnetostriction due
to the complexity and diversity of the organizational structure. Specifically, we introduce a new
method of magnetic Barkhausen Noise analysis utilizing machine learning, and use this to
unilaterally analyze the correlation between the multi-scale structure and magnetostrictive effects.

Moreover, magnetic characteristic evaluation of the newly created magnetostrictive material was
conducted for clarifying the relationship between the alloy composition showing high
magnetostriction and its amorphous/ nanocrystalline structure. This achievement represents a
significant step towards the development of new energy harvesting technologies and the enhancement
of magnetostrictive material performance.
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Figure 1 Magnetostrictive behavior and the schematic images of nanocrystalline magnetic thin
films with AI'5 at.%.
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Figure 2 (a) The predicted vs. measured grain size for the LightGBM regression model.

(b) SHAP value analysis: each Figure shows MBN feature importance calculated by the mean SHAP
value. The dependence of SHAP value on the top-3 feature importance for the standardized value
of Root-Mean-Square, skewness, standard deviation.
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