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Abstract: We have developed a new approach for COMSOL Multiphysics to simulate the band structures of spin waves 1n periodical waveguides called
magnonic crystals, by applying Floquet boundary conditions to a unit cell. This approach 1s compatible with the Maxwell equations to calculate dipolar spin
wave dispersions and do spincavitronics tasks. New phenomena such as topological edge states and non-Hermitian phases can be discovered with this tool.

Time-Domain Simulation Frequency-Domain Simulation

The dynamics of spin waves can be 1llustrated by the Landau-Lifshitz- Hypotheses of linearization: Bloch Theorem & Floquet Boundary:
Gilbert .(LLG) equation, Where th.e effec?we field includes .extel.*pal | m —m, - §me it S5m (I‘ 4+ R) — Sm (1‘) . o ke R
magnetic field, exchange interaction, anisotropy, Dzyaloshinskii-Moriya

interaction (DMI) etc. Micromagnetic simulation 1s performed by H . — heff - §heffe™? Sm,, —ém._.e " (Tast — Tore)
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COMSOL Multg)hysws (Finite Elements Method). 5 LLG equation in frequency domain after Fourier transform:
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Magnonic band structures can be obtained by applying the method of
eigenfrequency analysis or frequency scanning.

1D Width-Modulq)ted Crystal 1D Skyrmion Chain 2D Skyrmion Crystal (SkX)
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Coupling with Magnetostatics Coupling with Electromagnetic Waves
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