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1. Magnetic Domain-Wall Racetrack

2. Magnetic nanoclusters in molecular crystals

s a4 *-¢
Feyq Cr, B 1t|'; bt
%ﬁ’( &X{F \:’g’%u .

Magnetic Racetrack Memory
» Bits = Domains in the tracks

Reading

}L

Ferrimagnetic molecules Antiferromagnetic molecules
',1' - - e Magnetic Octupole DW
b :n‘;n'f‘o‘r’;'(';;‘n'; , T i V.V. Kostyuchenko, I.M. Markevtseyv, et al., N.P. Konstantinidis, A. Sundt, o o
Lens®” - A novel three-dimensional storage- Phvs. Rev. B- d I Nehrk | JPCS 303. 012003 Mingxing Wu, Taishi Chen, Takuya Nomoto
Parkin, US patents 6834005, 6898132, class memory ys. Rev. B: Condens. Matter 67, 184412 . Nehrkorn et al., ) et al.. Nature Communications 15:4305

Parkin et al., Science 320, 190 (2008).
Parkin, Scientific American (2009).

- The capacity of a hard disk drive (2011)

Stuan Parkin - Spin on Electronicslgy|

(2003) (2024)

3. The Takeno-Homma model and the Kosevich-Kovalev equation

The purpose of the work is the analytical and numerical study of the magnetic nonlinear waves, domain walls and their bound states such as breathers and complexes in metamaterials
built of the magnetic molecules, which are molecular nanoclusters including magnetic cyclic, chained and octupole molecules.

The theoretical description is carried out within the framework of the Takeno-Homma (TH) model, which generalizes the discrete sine-
Gordon model and accounts for the between spins, and its continuous limit, namely the Kosevich-Kovalev equation.
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4. Asymptotic solution for the oscillating domain wall 5. The breather of the TH equation
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6. Complexes of domain walls in the KKE

The spectral problem of the internal mode oscillations of a domain wall Radiationless motion of bound soliton complexes
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Analytical approach in the framework of the regularized KKE
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