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[Ref.] Satoshi lihama, Yuya Koike, Shigemi Mizukami, Natsuhiko Yoshinaga, npj Spintronics, 2, 5 (2024).
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Fig. (a-c) Schematics of our physical reservoir computing system using spin waves. (d,e) The linear
(MC, d) and nonlinear (IPC, ¢) memory capacity obtained from our theoretical analyses of the
Landau-Lifshitz-Gilbert equation. (f) Schematics of propagation of information from an input to
output nodes with different delay time.
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S£Z3#k [1] T Kotooka, H. Tanaka et al., Nature Portfolio,

Fig. 1 (a) Reservoir netw'grig]. All nodes with nonlinearities are
connected randomly. The computation of the intermediate
layer is treated as a black box, so there is no need for training.
Learning is performed only in the output layer. (b) Material
reservoir using SWNT. Junction density was about 800/um?.
(c) Stepwise object binary classification using a single-walled
carbon nanotube (SWNT)/porphyrin (Por-) POM reservoir
device. Toyota's human-assist-robot (left) with a schematic of
the arm connected to the gripper via force sensors collects
tactile data from changes and the grasping force applied to the
objects block and dog. Signal obtained by the sensor input to
the SWNT (black line)/Por-POM (green circle) reservoir with
recurrent connections (red arrow) (upper right) (d) Time-series
inputs obtained from different objects (i.e., Hedgehog (HH),
dog, bus, block) input separately. (e) One-hot vector coding
was used for binary classification. The lines in the graph
represent the respective target signals for HH, dog, bus, and
block, respectively. Modified from original article [4].

archive (2021). DOI: 10.21203/rs. 3.rs-322405/v1. [2] Hadiyawarman, H. Tanaka et al., Jpn. J. Appl. Phys. 60, SCCF02 (2021). [3]
T. T. Dang, H. Tanaka et al., Appl. Phys. Lett. 124, 091903 (2024). [4] D. Banerjee, H. Tanaka et al., Adv. Intell. Syst. 4, 2100145
(2022). [5] Y. Usami, H. Tanakaet al., Adv. Mater. 33, 2102688 (2021). [6] S. Bose et al., Nat. Nanotechnol. 10 1048 (2015). [7] T.
Kotooka, H. Tanaka et al., Appl. Phys. Express, 16, 014002 (2023). [8] Y. Tanaka, H. Tanaka et al., IEEE International
Symposium on Circuits and Systems (ISCAS2023), 2056, (2023). [9] K. Kimizuka, H. Tanaka et al., arXiv:2406.03958v1. [10]#
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