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Figure 6. (a) Two suspended YIG disk microcavities, one with a ‘disk on a stem’ structure (diameter of 50 ;sm) and one with a suspended
edge structure (diameter of 25 pm). The YIG disks are 150 nm thick, and their edge is lifted ~1 pm above the GGG substrate. (b) Super
Nyquist-sampling magneto-optical Kerr effect (SNS-MOKE) image of a radially symmetric magnon mode in a suspended YIG disk
microcavity with a diameter of 7.5 pm. (c) COMSOL simulation of the electric field distribution of a WGM mode in a YIG disk
microcavity. (d) WGM spectrum for TM and TE polarized modes in the same cavity.
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Figure 7. (a) A ‘trampoline’ YIG resonator where a large free-standing mass is coupled by thin connectors to the posts on the substrate. (b)
YIG bridge optimized by wet etching for extremely smooth surfaces and edges. (c¢) YIG cantilever and (d) mechanical resonance of the
cantilever measured by interferometry. The quality factor is >500.
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Topological defects: With the future flexibility to image a
variety of magnetic materials and sample geometries, in com-
bination with high spatial resolution imaging, the 3D nature of
elusive textures such as hopfions and torons, and their dynam-
ics, will become accessible.

Curvilinear systems: High spatial resolution imaging will
provide a route to the direct measurement of magnetic config-
urations in 3D nanopatterned materials and curved thin films,
thus providing a way to experimentally determine the influ-
ence of extending geometries into the third dimension and
curvature on the local magnetic properties.

Spin and orbital moments: As acquisition times improve,
the extension to spectral magnetic tomography could allow
for the exploitation of the XMCD sum rules, providing a way
to resolve both the spin and orbital moments in 3D magnetic
textures.
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Antiferromagnets: With the increasing interest in antifer-
romagnetic textures, there is a growing need to extend
3D magnetic nanoimaging to antiferromagnetic materials,
which could be achieved by harnessing x-ray magnetic linear
dichroism.

Based on the progress in capabilities in the last years, we
anticipate significant developments in 3D magnetic nanoima-
ging in the future, so that it will become an integral tool for
the investigation of magnetism and magnetic materials.
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Figure 13. (a) Schematics of the exchange coupling depth profile and (b)—(d) of the magnetic state profiles upon changing the temperature
of a single crystal CoRu alloy film. (e) Corresponding temperature dependence of the normalized magnetization.

Concluding remarks new phases should make a broad range of new applications
possible.
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