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Magnetic Skyrmions

and their application potential
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Forschungsergebnisse

Skyrmionen - Grundlage fiir eine

vollkommen neue

Computerarchitektur?

E

Why skyrmions could have a lot in
common with glass and high-
temperature superconductors
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Mit Skyrmionen ist zu rechnen

Autor: Dieter Beste

@ 16:30 Min. Lesedauer

Die Existenz magnetischer Skyrmione als teilchenartige Objekte konnte 2013 nachgewiesen
werden. Da sie eine hohe Stabilitdt gegentiber duReren Einfliissen zeigen, sind sie
vielversprechende Kandidaten fiir kiinftige Datenspeicher.
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What is a Skyrmion?

Eoy = J +(81.+S2)

Epy = —Di2 - (S1 X Sy)

Bloch Skyrmion
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Stability of Skyrmions

Ferromagnetic phase] '
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Stability of Skyrmions

STEM-HAADF
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Racetrack Memory

Shift




How to compute?

Have a stable Platform

r

Write and delete data in Storage

~

Read data from Storage

Move data

Manipulate data -> Logical gates
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How to write and delete data
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How to read data . HEIDELBERG
Imaging Electrical

*Spin Polarized Magnetic
Scanning Transfer Junction
Transmission 0T0p0|ogica| Hall
Microscopy Resistivity

* X-ray “etc.

eetc.
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How to compute?

Have a stable Platform

Write and delete data in Storage

Read data from Storage

Move data

J
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Manipulate data -> Logical gates
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How to move data / Skyrmions

Travel distance (nm)
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Logical gates
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FM surface () Position of MTJs © Position of skyrmion core ®-> Skyrmion's moving trajectories |



NOT
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MTJ

State P AP Quasi-P Quasi-AP
(‘] 0° 180° ar® 143°

TMR 0% 100% 10.6% 67.8%
R LRS HRS LRS HRS

Data 0 1 0 1

Sk w/o w/o w/ w/




Outlook
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Have a stable Platform
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Questions?
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