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The formulation of the exchange field in the Landau-Lifshitz equation
for spin-wave calculations in two-dimensional magnonic crystals
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The calculation of magnonic spectra by the plane wave method (PWM) has limitations,
the origin of which lies in the formulation of the effective magnetic field term in the
equation of motion (the Landau-Lifshitz (LL) equations) for composite media. In the
PWM the system dynamics is described in terms of plane waves (a superposition of a
number of plane waves), which are continuous functions and propagate throughout the
medium. Since in magnonic crystals the sought-for superposition of plane waves repre-
sents the dynamic magnetization, the magnetic boundary conditions on the interfaces
between constituent materials should be inherent in the LL equations. We present the
derivation of the exchange field term from the Heisenberg model in the linear approxi-
mation for magnetic composites. We discuss the magnetic boundary conditions included
in the proposed formulation of the exchange field, and elucidate their effect on spin-wave
modes and their spectra in two-dimensional magnonic crystals. A comparison with other
formulations known from the literature allows us to clarify various kinds of exchange
terms and specify magnetic systems to which they can be applied.
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