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— Antiferromagnetic structures are difficult to image!
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Quantitative imaging of canted antiferromagnetic textures
Example: antiferromagnetic cycloid in the multiferroic BiFeO3

PFM image NV magnetic image
Ferroelectric domains Alternating cycloid propagation direction

71° domain wall

Norm. iso-B signal

@ Collaboration UMR CNRS/Thales: V. Garcia, S. Fusil
THALES B I. Gross et al. Nature 549 (2017), 252-256
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Imaging of synthetic antiferromagnets

Collaboration UMR CNRS/Thales: William Legrand, Fernando Ajejas, Karim Bouzehouane, @

Nicolas Reyren, Vincent Cros
THALES

Two ferromagnetic layers coupled antiferromagnetically

® No net magnetic moment

® Compensation of dipolar effects
— small skyrmions

® No skyrmion Hall effect

® Small stray field due to vertical spacing
— test system for noise imaging

B W. Legrand et al. Nat. Mat. 19 (2020), 34



Detection of domain walls by relaxometry
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Local variation of the relaxation time
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Local variation of the relaxation time
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Origin of the noise: spin waves

Collaboration C2N: Jean-Paul Adam, Joo-Von Kim
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we detect some noise when approaching the tip.

® No gap in the domain walls, presence of modes at the NV frequency: the NV center is more
sensitive to the noise from the walls!
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Dependence on the optical power
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Imaging a spin spiral
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Skyrmions stabilized by a bias layer
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Skyrmions stabilized by a bias layer
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We are not probing the internal modes but the scattering of spin waves on the skyrmions
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Are these really skyrmions?
MFM under oop field 110 mT
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Stabilization by pinning in SAF without bias layer

e Similar samples without bias layer
® QOop field of about 150 mT applied
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Combined magnetic stray field/magnetic noise imaging
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Combined magnetic stray field/magnetic noise imaging
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Could we get some insight about the skyrmions’ internal structure?
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Could we get some insight about the skyrmions’ internal structure?
Noise

Stray field

i
Jaa)
=3
—
y

=300 nm—] 0.3
xr

Work in progress...
19



Summary

— All optical detection of magnetic noise with NV centers
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— Imaging of magnetic textures in SAF stacks from spin wave noise
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