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Why are they called “skyrmions”? 

● British physicist.
● Mathematical concept (1961)

● German physicists
● Technische Universität München 

(TUM) 
● Neutron Scattering (2009)

(SANS)

Experiment

Prof.Sebastian Mühlbauer Prof. Christian Pfleiderer 
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Experiment of Neutron scattering

Reciprocal space (k) frequency Real space
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What is a skyrmion?

● Stable topological 
texture. (nm)

● Stabilized, by 
several energy 
interactions. 

● Ex field, 
temperature, 
material symmetry, 
quantum interact.

Winds or tied
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Types of Skyrmions
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Micromagnetic Simulations Thin film

Minimization
Of Energy
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3) 4)
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Magnetic states increasing the magnetic field +Bz ( mT)
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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.
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Néel Hybrid Bloch

Different Types of Skyrmions in Bilayer Thin Films 

9



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

Neel (0° or 180° ) Hybrid (45° ) Hybrid (135° ) 10



Potential Applications

● New generation nano devices
● Racetrack Memory (Electric 

currents)
● Neuromorphic Computing 
● Skyrmion Logic Gates.
● Microwave Oscillators (STNOs) 
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Thanks!!

Sam

Me

Questions??


