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One of the most fascinating topics in current quantum physics are hybridized systems, in which resonators of different
quantum systems are strongly coupled. Prominent examples are circular resonators with high quality factors that
allow the coupling of optical whispering gallery modes to microwave cavities or magnon resonances. However, the
coupling to magnons with finite azimuthal wave vectors has not yet been achieved due to the lack of efficient
excitation schemes.
After giving an introduction about magnetization dynamics, I will present the generation of whispering gallery
magnons with unprecedented high azimuthal wave vectors via nonlinear 3-magnon scattering in a μm-sized magnetic
vortex state disc [1]. These modes exhibit a strong localization at the disk’s perimeter and practically zero amplitude in
an extended area around the vortex core. They originate from the splitting of the fundamental radial magnon modes
(see Figure), which can be resonantly excited in a vortex texture by an out-of-plane microwave field. I will shed light on
the basics of this non-linear scattering mechanism from experimental and theoretical point of view. Using Brillouin
light scattering (BLS) microscopy, the frequency and power dependence of this nonlinear mechanism is investigated.
The spatially resolved mode profiles give evidence for the localization at the disk’s boundaries and allow for a direct
determination of the modes’ wavenumber. Furthermore, time resolved BLS in combination with pulsed microwave
excitation revealed the temporal evolution of the 3-magnon splitting and its dependence on the applied microwave
power.

Fig.1 Left side: Schematic illustration
of the 3-magnon scattering process.
The excited mode at fexc splits in two
secondary modes with frequencies f1
and f2, equally spaced around half the
excitation frequency. Right side: Two-
dimensional profiles of the whispering
gallery magnons measured by BLS
microscopy.
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