WA KM (B ARIEMDA7(6):1246—1256,2024
Journal of Shanxi University (Nat. Sci. Ed. )

DOI: 10.13451/j.sxu.ns.2023131

AR R B P MRS R

ZHBN N RFR EAR AR
(1AL IMTE2EBE PPRF S AR, NS 03k 0140305
2GS AP eE NS BT 028000)

W OE. 4R TREEGEN BRI YA F 60 5 X —, 81T HE K ## Ginzburg-Landau 7 42 Fe i
FEFAEIE R T ARG iRk T A S RE ST R A WA TR M Fe R E TR Yo, TALREANERS
WAL IR T RAE BT ORI — RS BRI T AR AR, B R E AR P IR T REAM T
By AR R B R T AR P IO T e R e e, RT A BE 5L K A AR IR AAT A, AR W £ 5.
AR B T3 4 B R 5 ok B X A8 3R A 09 TACH R R 6 ve AT A IR AR B AR IR TR s
HIT T RIS K AR, B L FH T OFERGITH, EEET QORBEERARZITH, RNEA148
Y63 )3 B T A& 9 F R LR A 5 AR 5 W 3 2 18) A AR AL BB 09 AT ALALL

SRR AR F Ak BEITAE I T 5 ST U R B

FESES 04 XHEFRERG: A X EHHS:0253-2395(2024)06-1246-11

The Influence of Superconductor-vortex Magnetic Fields on Confined
Topological Magnetic Textures in Nanodisks
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(1. Department of Physics Sciences and Technologies, Baotou Teachers' College, Baotou 014030, China;
2. Tongliao Fifith Senior High School, Tongliao 028000, China)

Abstract: Superconducting vortices offer a potential scheme for manipulating magnetic skyrmions, and this paper explores the
effects of the magnetic fields generated by such vortices on the magnetic texture of both skyrmions and bimerons confined in
nanodisks using micromagnetic simulations. Specifically, we investigate the energy, size and wall width of the skyrmion magnetic
texture in nanodisks of different sizes as the horizontal spacing between the center of the superconducting vortex and the center of
the nanodisks is increased. We find that while these factors undergo similar behavior across different sized nanodisks, there are
quantitative differences that can be attributed to the varied response of the uniform magnetization and domain wall regions to the
magnetic field generated by the superconducting vortex. Additionally, we observe oscillatory behavior in the offset of the center of
the skyrmion relative to the center of the nanodisks along the translational direction, but no such behavior perpendicular to this
direction. This initial offset is due to a weak pinning effect between the skyrmion magnetic texture and the superconducting vortex.
Finally, we find that bimerons are unstable in the superconducting-vortex magnetic field and transition to a uniform magnetization
state, likely the result of the poorer stability of bimerons in the stray field.
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Fig. 1 Configuration and magnetic field of superconducting vortex and magnetic nanodisk

(a) Scheme of the configuration of superconducting film and magnetic nanodisk; (b) Superconducting magnetic flux density distribu-

tion near the vortex core at the height of nanodisk; (c) Side view of typical distribution of topological magnetic textures in

nanodisks; (d) The distribution of magnetic flux density away from the center of the superconducting vortex.
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Fig. 5 Offset of the skyrmion center with respect to nanodisks center
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Fig. 6 Initial magnetization (a), magnetization configuration (b) and bimeron magnetic texture obtained (c)
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Fig. 7 Enlarged view of bimeron magnetic texture
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Fig. 8 Bimeron decays to a uniform magnetization configu-

ration under magnetic field of superconductor vortex
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