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a Baby Skyrme model and Faddeev-Skyrme model

@ Rational maps and Hopfions
@ Symmetry breaking potentials
@ Fractionally charged Hopfions
@ Gauged Hopfions

@ Conclusion and outlook



Skyrme family

@ (2+1)-dim: Baby Skyrme model [ _ _

Standard choice:

@ (3+1)-dim: Faddeev-Skyrme model
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Residual SO(2) symmetry



Baby'Skyrme model: Applicatiohs
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Chiral magnetic structures ' r'|. J

A Heisenberg -type model of interacting spins
A model of the topological quantum Hall effect

* A model of ferromagnetic planar structures - =. 1":1‘ fl;i i
< Applications in future development of data

storage technologies

Models of condensed matter systems with

intrinsic and induced chirality

RoRler et al.
Nature 442 (2006) 79
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1 model

@ Lagrangian :

@ Metric:

@ Kinetic energy:

Holomorphic derivatives:

@ Potential energy:

[Field equations ]

[ Topological charge density ]




I model: Solitons

==Pp= | | he energy is minimal if

Simplest holomorphic solution:

Rational map holomorphic solution of degree 1.
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Cauchy-Riemann
conditions for Z




I model: Solitons

Rational map holomorphic solution of degree 8: —




I model: Solitons

Rational map holomorphic solution of degree 29: —
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Baby Skyrme model: solitons

& Energy: — —

@ Topological charge: — - _

@ Field equation:

@ Linearized field equation:




Q=1

Baby Skyrme model: solitons




Baby Skyrme model: solitons




Baby Skyrme model: solitons

& Easy plane potential
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@ Double vacuum potential

Q=2

Q=3




Symmetry breaking Ward potential:
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Baby Skyrme model: solitons

@ Weakly bounding potential




FaddeevSkyrme model: Construction of the Hopfion
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@ Topological charge: — " #
(Linking number)



Position curve

Hopfion from baby Skyrmions

Step 2: input
configuration

Rational map:

Axially symmetric hopfion




Buckled, linked and knottedhopfions
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Position curves and linking numbers




Solitonsof the Faddeew+Skyrme model




Solitonsof the Faddeew+Skyrme model




IHopfions with symmetry breaking potential
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Q=1 Hopfion (easy plane potential)



Q=1 Hopfion (easy plane potential)
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GaugedFaddeev:Skyrme model
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@ Field equations:

@ Current: * + + + +



Magnetic field: knots and links

Magnetic fluxes follow the curves of




Summary and Outlook

@ Explicit form of the potential strongly affects
structure of the multisoltion solutions

@ Symmetry breaking potentials yield fractionally
charged solitons of the Skyrme-like models

@ Magnetic Hopfions have different structure than the
usual solitons of the Faddeev-Skyrme model

@ In the strong coupling limit the magnetic field ofthe
gauged Hopfions is quantized.

@ Gauged solitons with symmetry breaking potential?

@ Dynamics of the solitons in the models with
symmetry breaking?



Thank you!
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