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Antiferromagnetic 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 exchange interaction between spins, and its continuous limit, namely the Kosevich-Kovalev equation.
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The Takeno-Homma equation (THE) for the spin azimuthal angle variable

The discrete breather in the

Takeno-Homma equation radiates

spin waves due to the interaction

of its third harmonics with

continuous spectrum waves.

5. The breather of the TH equation

The spectral problem of the internal mode oscillations of a domain wall

The variational approach is proposed

to describe the oscillating domain wall

and. It is shown that obtained

analytical expressions fit well the

numerical solutions.
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7. Conclusion 

The internal and continuous spectrum

oscillating modes of the domain wall

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 presented results can be used in designing and developing basic

elements of computer memory units, based on a new class of low-

dimensional metamaterials with predicted here nonlinear properties of

magnetic excitations.
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Analytical approach in the framework  of the regularized KKE
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Magnetic Octupole DW
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Radiationless motion of  bound soliton complexes

Exact complex solution:

Nonlinear eigenvalue problem:
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1. Magnetic Domain-Wall Racetrack 
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