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Scanning NV center microscopy
Integration of a quantum sensor into a scanning probe microscope
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Why is NV microscopy spreading so fast?
- Because it is sensitive, versatile (i.e. great) and commercially available
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Effect of confinement in Fe;GeTe,?
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Effect of confinement in Fe;GeTe,?

AFM scan

11.8 nm-thick film grown by MBE
with 3 nm-thick Al capping

Qspintec

Jules Courtin, Céline Vergnaud

M. Ribeiro et al. npj 2D Mater. Appl. 6 (2022), 10 . e
B M. Ribeiro et al. npj 2D Mater. Appl. 6 (2022), Matthieu Jamet, Frédéric Bonell

Macroscopic characterization

&
i 0
600 1S
TE 2 00
< 400 x
= § -200
« 2 -0 K
200 s ©
S 9 300 - Ky
= - K,
0 < 400 | ‘ ‘ % : : ‘ ;
o 100 200 300 0 100 200 300 25 o 25 50

Temperature (K) Temperature (K) 7 (nm)



Measurement of the saturation magnetization
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What about discs?
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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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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
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Imaging propagating spin waves
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Imaging propagating spin waves
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Why do we see a single direction of k?
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Effect of magnetic noise on the photoluminescence
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Antiferromagnetic domain walls probed with noise
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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 o e

Jean-Paul Adam, Joo-Von Kim
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What is happening on the other side?

Quantitative

field map Noise map
1.5mT / 4 T2
/ 50 nm
15mT 0
1.5 nm

Figure by Joo-Von Kim
20



Experiment: looking at both sides of the film
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Experiment: looking at both sides of the film
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1%t ingredient : Spin waves = fridge magnets

Halbach arrays
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2"d ingredient: Dzyaloshinkii-Moriya interaction
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