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Dynamics of skyrmions and their applications to neuromorphic devices
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In recent years, the importance of machine learning using artificial neural

networks (ANN) has rapidly increased. However, conventional devices used to run ANNs face challenges
such as high power consumption. Therefore, research on devices specialized for running ANNs
(artificial intelligence devices) has been advancing. Skyrmions, in particular, have garnered
attention as a promising candidate. This research focused on the creation and performance evaluation
of artificial intelligence devices using skyrmions, aiming to enhance their performance.
Specifically, we evaluated the performance of physical reservoir devices using skyrmions and
achieved high recognition rates in handwritten digit recognition. Additionally, we observed
nonlinear responses in antiferromagnetic materials and Weyl semimetals, exploring their potential
applications in neuromorphic devices.
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