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f#BEHE  Introduction to physics of chiral magnets

Two dimensional chiral magnetic vortices or skyrmions represent areas of reverse
magnetization localized into tubes with the diameters of nanoscale sizes. In most of

nonlinear physical systems such multidimensional static solitonic states are unstable

and collapse spontaneously under the influence of external or internal perturbations.

In condensed matter systems lacking inversion symmetry two- and three-dimensional
localized states (chiral skyrmions) are stabilized by a specific mechanism imposed by
handedness of the underlying structure.This singles out condensed matter systems with
intrinsic and induced chirality (noncentrosymetric magnetic crystals, multiferroics,
ferroelectrics, and liquid crystals) into a particular class of materials where skyrmions can be
induced and manipulated.

Theoretically magnetic chiral skyrmions have been predicted in 1989. The first direct
observations of chiral skyrmions have been carried out by Y. Tokura group (RIKEN, Tokyo
University) in 2010. During next years chiral skyrmions have been discovered in several groups
of noncentrosymmetric magnetic compounds and nanolayers. These solitonic states are
considered as very promising objects for new generations of magnetic storage technologies and
for other spintronic applications.Magnetic chiral skyrmions belong to a large family of solitons
and are described by nonlinear differential equations.

The lectures start from several representative examples of solitons and introduce basic
mathematical methods for their description. The second part of the lectures overviews physical
properties of magnetic skyrmions and discusses possible ways of their applications in
spintronics.
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