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We explore the linear and nonlinear dynamic regimes of micrometer-scale Ni81Fe19 squares. The response of
the magnetisation under a continuous sinusoidal excitation is monitored by time-resolved scanning transmis-
sion x-ray microscopy. Non-equilibrium domain configurations are dynamically stabilized under increasing
amplitude of the excitation field. On reducing this amplitude, the magnetisation returns to the equilibrium
configuration. We have spatially resolved the transition between two stable magnetic configurations and
present complementary micromagnetic simulations alongside the experimental data, which provide insight
into the energy dissipation and spin wave contributions. Spin wave instabilities, which arise in the non-linear
regime and play a role in the generation of non-equilibrium modes can ultimately lead to vortex core reversal.
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