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Introduction

An eccentric configuration can be stable:

A.P Pyatakov et al., Journal of Magnetism
and Magnetic Materials 383, 255 (2015).
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Majorana modes are predicted for coaxial state!
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Problem setting

Conductive needle

Superconductor



The base model
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Exchange and anisotropy Zeeman energy
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The Euler-Lagrange equation for the base model
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Polarization
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Ferroelectric effects

Interaction with the skyrmion adds /d2r4ﬂf; B to the free energy.
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The general Euler-Lagrange equation:
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The needle modelling
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Size changing
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Stability of the coaxial configuration
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Further research
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Conclusion

T
e Reproduced well-known results for:
o “No skyrmion” configuration

o Free skyrmion
o Skyrmion with vortex

e Obtained equations for the coaxial state of a skyrmion, vortex and a
point charge

e Studied the change in size of a skyrmion and stability of the coaxial
configuration due to the presence of a point charge



Appendix A.
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Here, ©(2) denotes the Heaviside step function, K(z) and E(z) are the
complete elliptic integrals of the first and the second kind respectively.



