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Effect of confinement in Fe5GeTe2?
11.8 nm-thick film grown by MBE

with 3 nm-thick Al capping
M. Ribeiro et al. npj 2D Mater. Appl. 6 (2022), 10 Jules Courtin, Céline VergnaudMatthieu Jamet, Frédéric Bonell
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Measurement of the saturation magnetization
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The room-temperature multiferroic BiFeO3
P⃗ ∥ [111]
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Spin density waveWeak uncompensated moment→ Small stray field
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Imaging antiferromagnetic BiFeO3 thin films
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Center ferroelectric domains imaged with PFM
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Flux closure of spin cycloids (low strain)
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Antiferromagnetic quadrants
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Imaging of spin waves with NV microscopy
The stray field from resonant spin waves can drive the NV spin transition
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Experiments on Py microstructures
Interference between the microwave field from the antennaand the microwave field from the excited spin waves

Coplanar wave guide
Permalloy (10 nm)

Spin waves
MW fieldfrom spinwaves
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NVcenter
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Imaging propagating spin waves

k⃗

0 0.5 1Norm. area

M⃗

1 µm

B⃗

-1.5 -1.0 -0.5 0 0.5 1.0 1.5
BNV (mT)

0 2 4 6

3

4

5 Damping

Lateral displacement (µm)

Are
a(a

.u.)

Demon-Eshbach mode

Excitation at 2.87 GHz
B = 1.4mT

17



Imaging propagating spin waves

k⃗

0 0.5 1Norm. area

M⃗

1 µm

B⃗

-1.5 -1.0 -0.5 0 0.5 1.0 1.5
BNV (mT)

0 2 4 6

3

4

5 Damping

Lateral displacement (µm)

Are
a(a

.u.)

Demon-Eshbach mode

Excitation at 2.87 GHz
B = 1.4mT

17



Imaging propagating spin waves

k⃗

0 0.5 1Norm. area

M⃗

1 µm

B⃗

-1.5 -1.0 -0.5 0 0.5 1.0 1.5
BNV (mT)

0 2 4 6

3

4

5 Damping

Lateral displacement (µm)

Are
a(a

.u.)

Demon-Eshbach mode

Excitation at 2.87 GHz
B = 1.4mT

17



Is this really noise?
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Selection of the propagation direction
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Effect of magnetic noise on the photoluminescence
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Antiferromagnetic domain walls probed with noise
PtRuCoPtRuCoPt

W. Legrand et al. Nat. Mater. 19 (2020), 34
V. T. Pham et al. Science 384 (2024), 307
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Local variation of the relaxation time
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Origin of the noise: spin waves
Jean-Paul Adam, Joo-Von Kim
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After applying magnetic field

1 µm

NV stray field map
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• Oop field of about 150mTapplied for nucleation
• Skyrmions and big bubblespinned
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Statistics on Néel left (CCW) skyrmions
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Expected pattern on other skyrmion types
Simulated noise distribution along the contour

Simulated stray field maps

100 nm
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• The pattern allows us toidentify Néel skyrmions
• Strong difference in noiseamplitude expectedbetween Néel left and Néelright skyrmions...
• ... while the stray field mapsare very similar!
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Experiment: looking at both sides of the film
Initial stack: Néel left
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Pt 3 nm
Co 1.5 nm
Ru 0.8 nm
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1 µm
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Samples: J. Urrestarazu,R. Guedas, O. Boulle

Inverted stack: Néel right
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1st ingredient : Spin waves = fridge magnets
Halbach arrays

www.supermagnete.de

m⃗0 ⊙ ⊙ ⊙ ⊙ ⊙
δm⃗ +k⃗

m⃗0 ⊙ ⊙ ⊙ ⊙ ⊙
δm⃗ −k⃗

J. Mallinson. IEEE Trans. on Mag. 9 (1973), 678 T. Devolder. Phys. Rev. Appl. 20 (2023), 054057
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2nd ingredient: Dzyaloshinkii-Moriya interaction
1. DMI inducesnon-reciprocity inthe SW dispersion

2. The NV probe isfiltering SW at fNV
3. The NV probe isfiltering SW at±1/dNV

: The NV center is moresensitive to a k directionthan the other

Wavevector k

Frequency f
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In a single ferromagnetic layer

Bloch wallNéel right wall Néel left wall
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Summary
Whirling magnetic textures

500 nm
-1.0
0

1.0

B NV
(mT

)

150 nm
-0.2

0
0.2

B NV
(mT

)

E. Sfeir et al. arXiv:2507.03454 (2025)
A. Chaudron et al. Nat. Mater. 23 (2024), 905

Imaging of spin waves

1 µm

0 0.5 1Norm. area
R. Beignon et al. in preparation (2025)

Spin wave noise to probemagnetic handedness

A. Finco et al. arXiv:2502.03166 (2025)
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