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Multiple-valued Memory Utilized Chiral Magnetic Syrmion
J. Watanabe, Y. Nakatani

(Univ.of Electro-Comm.)

Fig. 1 Magnetization distributions for multiple-

valued memory
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Fig. 2 Spin configurations at various current densities

A = 2.0, 2.5 μerg/cm

A μerg/cm D erg/cm2 Ku Merg/cm3

0.5 3.12 14.43

1.0 3.78 10.15

1.5 4.67 9.31

2.0 5.60 8.77

2.5 6.62 8.74

3.0 7.69 8.85

Table 1 Material parameters for Δ = 40
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Fig. 1 (a) The schematic of TbFeCo magnetic layer. The unit of thickness is nm. 
(b) The schematic illustration of magnetic skyrmionium. (c) Dependence of size 
and shape of skyrmionium by applying external magnetic field. 
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Control of magnetic skyrmionium on TbFeCo films 
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(Shinshu Univ., CUHK*) 
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Fig. 2. Temperature dependences of ρAHE at 7 T. 
 

Fig. 1. XRD patterns of the MSN, and. MGN films. 
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Anomalous Hall effect of  
noncollinear antiferromagnetic antiperovskite nitrides  

○Kou Sonoda , Hiromasa Kato , Kento Matsuura, B.W. Qiang, Tetsuya Hajiri , Kenji Ueda , Hidefumi Asano 
(Nagoya Univ.) 
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The Effect of Confinement and Protection of Skyrmions 

Kentaro Ohara1, Xichao Zhang1, Yinling Chen1, Jing Xia2, Yan Zhou2, Xiaoxi Liu1  
(Shinshu Univ. 1, CUHK 2) 
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Fig.1 (a) Schematic of the experimental sample configuration. The enhanced perpendicular magnetic anisotropy (PMA) 
andDzyaloshinskii-Moriya interaction (DMI) is realized by fabricating an additional Pt/FeCo layer as indicated by the red layer. 
The boundary between areas with different PMA and DMI is indicated by the blue circle. The unit of thickness is nm. (b) 
Hysteresis loops of default PMA and DMI measured by VSM and polar-Kerr. (c) Hysteresis loops of enhanced PMA and DMI 
measured by VSM and polar-Kerr. (d) Experimental observation of room temperature stable skyrmions in default PMA and 
DMI which  confined in parallel narrow channels formed by boundaries of stripe patterns with enhanced PMA and DMI. (e) 
Illustration of a Néel-type magnetic skyrmion stabilized by interfacial DMI. 

20 μm
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Configurable pixelated skyrmions on nanoscale grids 

Xichao Zhang1, Jing Xia1, Keiichiro Shirai1, Hiroshi Fujiwara1, Oleg A. Tretiakov2,  

Motohiko Ezawa3, Yan Zhou4, Xiaoxi Liu1 

1 Department of Electrical and Computer Engineering, Shinshu University, Nagano 380-8553, Japan 
2 School of Physics, The University of New South Wales, Sydney 2052, Australia 

3 Department of Applied Physics, The University of Tokyo, Tokyo 113-8656, Japan 
4 School of Science and Engineering, The Chinese University of Hong Kong, Shenzhen, China 

 
Topological spin textures can serve as non-volatile information carriers [1]. In this work, we study the dynamics of 
skyrmions on the artificial nanoscale square grid formed by orthogonal defect lines with reduced perpendicular 
magnetic anisotropy (PMA). A skyrmion on the grid is pixelated with a quantized size of the grid. We can store digital 
information in the position, size, and shape of skyrmions. The center of the skyrmion is quantized to be on the grid and 
the skyrmion shows a hopping motion instead of a continuous motion. We show that the skyrmion Hall effect can be 
perfectly prohibited due to the pinning effect of the grid. We computationally demonstrate that the position, size, and 
shape of skyrmions on the square grid are electrically configurable, which can be harnessed to build the programmable 
racetrack-type memory, multistate memory, and logic computing device. Our results will be a basis of future digital 
computation based on skyrmions on the grid. 
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Phys.: Condens. Matter 27, 503001 (2015); Nat. Rev. Mat. 1, 16044 (2016); J. Phys. D: Appl. Phys. 49, 423001 
(2016); Proc. IEEE 104, 2040 (2016); Nat. Rev. Mater. 2, 17031 (2017); J. Appl. Phys. 124, 240901 (2018); Natl. 
Sci. Rev. 6, 210 (2019); J. Phys. Condens. Matter 32, 143001 (2020); Phys. Rep. 895, 1 (2021); arXiv:2102.10464 
(2021). 

 

 

Figure 1. (a) Illustration of an ordinary skyrmion with a unity topological charge. (b) Illustration of a square-shaped 
skyrmion with a unity topological charge. (c) Top view of the sample with Kd/K = 1. Kd and K indicate the PMA 
constants for defect lines and unmodified areas, respectively. Defect lines are indicated by yellow lines. (d) Top view of 
the sample with Kd/K = 0.2. (e) Hopping motion of a square-shaped skyrmion induced by a current pulse. (f) 
Deformation of a square-shaped skyrmion induced by a current pulse. 
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