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Multiple-valued Memory Utilized Chiral Magnetic Syrmion

J. Watanabe, Y. Nakatani
(Univ.of Electro-Comm.)
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Fig. 2 Spin configurations at various current densities
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Control of magnetic skyrmionium on TbFeCo films
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Anomalous Hall effect of
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Fig. 1. XRD patterns of the MSN, and. MGN films. Fig. 2. Temperature dependences of e at 7 T.
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The Effect of Confinement and Protection of Skyrmions
Kentaro Ohara', Xichao Zhang', Yinling Chen!, Jing Xia?, Yan Zhou?, Xiaoxi Liu'
(Shinshu Univ. !, CUHK ?)

ZL&IZ

SRR IR & AR D 72 D B M B R O IS IR T, Ty m v A - SFAFEAEH (DMI)
WL > THA TNRRERPHER ATV I AL 72 8D bR a OO NS ETRBI L, ThANAE ho=7 A
oeE LCHEE SN TWD, BERAXLVIAUNTT ) A=V Of/Ne RE ST, bR YA bIit#
INTNDHD, BEEE - BIEEEEBENOT A A~OIEAPMEI N THDMN, LaLans, #filzix
BERA R I A U E GBI L U CER CHREIT 2546, BRAFL I AR — BRI X o THEK
LCLEYAREMERSD. TD70), BRAXNI AU EREDEHI~HAUIAD, RETDHZLIET /A A
IS OEREL L CHEETH LW, S REIF 2 1 IHEEEREORR A L 4 v & EEMKE T PEPMA) & DMI %
JRFTHNZZAE S D Z LI Lo TR LA - RET HRIC OV THRET 5B

EEBRAE

BEPEHR IR DIZ 7 4 B U Y 25 7 4 —1ET Pt(0.3)/FeCo(0.2)D FHUB ZHIE L, U 7 hF 7%
Pt(1.0)/CoNi(0.7)/Pt(0.5)/FeCo(0.4)/Pt(1.0) & B U 7= . BT+~ CTEIEE S 8.0x10°Pa LA F T~ 27 % b &
SNy ZIZTRE L2, BFEEOBANIIT T nm ThH 5. BEEEHEIEX VSM & polar-Kerr 2 FEAMEE I CTHIE %2
1Tolz. BEXKHEE IR R — D R CBIE 21T o 72

EREE

Fig. 1@ D & 5 1B HRAHIES o § 0 . ©
SRAHIE W LT Fig G aRi 7 ORI .., *. el =niy
L3 LSBT BB ORI o . = =
Fiot 27 U ¥ 2 —7C, Fig. 101 T R |

KAXNVIAEALIAD - (RiET HT-
wigfk &7 PMA & DMIZ A4 5 b A
TUVAN—TTHDH. @ LI
7= PMA & DMI % Fi ot o i
B AN S F D)L —[ERE R E
HFL, ZNRHERAFTINI A O LA
&) ) 1’%%% O);ﬁ% %1E Lcw 6 : iﬁ% é:’ Fig.1 (a) Schematic of the experimental sample ion. The ent i perpendicular magnetic anisotropy (PMA)

Fig. 1 (d) 6i /Ei‘ fcﬁ %) E{ﬁ’i ﬁ‘fﬁ Iz H@ i ﬂ f) = 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

S = N . =

& T EZZ X\ A “}\" ] 1% N j— :/ @ F?lﬁ L Ji\ y) ° 'f% n% 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 DML. (e)

) ;‘j% ;&‘ i—\- L *( vy 6 . : 0)%%75) g Eﬁ/i Tllustration of a Néel-type magnetic skyrmion stabilized by interfacial DMI.

AL I A U PEMEER O TR LRVREON R EMR L, SIOICRRE )V Y TTT7 4 — " — il
EHIT T 2 A, BRAFAIFZ O CIADIRGMHER L., ZOERERIIBERATVIL V2=
— AV Ea—T 4 TR EDAE S v =g AT, AWCHEIEL SN TE D EEZTWD.

BE

1) Zhang, X; et al. J. Phys.: Condens. Matter 2020, 32 (14)

2) Jiang, W.; et al. Nat. Phys. 2017, 13 (2), 162— 169

3) Ohara, K.; et al. Nano Lett. 2021, 21, 10, 4320-4326 143001
4) Jibiki, Y; et al. Appl. Phys. Lett. 2020, 117 (8), 082402



31aB - 12 A5 A AR R AR AR (2021)

Configurable pixelated skyrmions on nanoscale grids
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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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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 K#/K = 1. Ky 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 K/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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