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Why are they called “skyrmions”?

Experiment
Tony Hilton Royle Skyrme

:

—1 3 |
Tony Skyrme in 1946 Prof.Sebastian Muhlbauer Prof. Christian Pfleiderer
e German physicists -
e British physicist. —— e Technische Universitat Munchen
e Mathematical concept (1961) (TUM)

e Neutron Scattering (2009)
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Experiment of Neutron scattering

SAS experiment

Optical devices shape and define
the energy, geometry and direction
of an X-ray or neutron beam.

X-rays/neutrons

Point collimation —~
(pinholes or slits)

“UOWPAS / S1UNGD)

A sample is placed in

the incident beam k,

and the scattering Detector
profile isrecorded ona

2D detector.

Sample

The scattering intensities relate

to structures and distribution of sub-
components either within bulk materials
or deposited at surfaces.

Real space




What is a skyrmion? Winds or tied

e Stable topological
texture. (nm)

e Stabilized, by
several energy
interactions.

e Exfield,
temperature,
material symmetry,
quantum interact.
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(c) Hybrid Skyrmions

(b) Bloch Skyrmions
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(e) Higher winding# skyrmions

(d) AntiSkyrmions
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Micromagnetic Simulations
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the magnetic field +Bz ( mT)

Increasing

Magnetic states
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Increasing the size of the samples.

Next: simulations have the same parameter of previous simulations, but increasing the size 200x200x10 (nm)
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Motivation: Compare simulations with experimental
techniques.

From: Real-space imaging of confined magnetic skyrmion tubes

Simulation b X-ray holography
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Helical
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Different Types of Skyrmions in Bilayer Thin Films
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y (nm)

Study of Hybrid skyrmions in bilayer T/Cnv = 80/20

Helicity Map x(x,y) atz =
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Potential Applications

e New generation nano devices

e Racetrack Memory (Electric
currents)
Neuromorphic Computing
Skyrmion Logic Gates.

e Microwave Oscillators (STNOs)

Articie  rPubplisnead: 1b March ZuZu

Skyrmion-based artificial synapses for
neuromorphic computing

Synapse

it

Kyung_Mee Song, Jae-Seung_Jeong, Biao Pan, Xichao Zhang, Jing_Xia, Sunkyung_Cha, Tae-Eon

Park, Kwangsu Kim, Simone Finizio, Jérg Raabe, Joonyeon Chang, Yan Zhou, Weisheng Zhao,

Wang_Kang, Hyunsu Ju & Seonghoon Woo &

Nature Electronics 3, 148-155 (2020) ‘ Cite this article

Skyrmion
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Thanks!! »» Questions??

Sam




