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Domain wall imaging by relaxometry
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Domain wall imaging 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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Local variation of the relaxation time
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Dependence on the optical power
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Origin of the noise: spin waves
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Origin of the noise: spin waves
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® NV frequency in the tail of the dispersion relation, almost below the gap: we are only

sensitive to a few modes in the domains
® No gap in the domain walls, presence of modes at the NV frequency: we are much more

sensitive to the noise from the walls!
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Map of the detectable noise

Simulation of the expected noise map
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(at 2.87 GHz and at 80 nm from the surface)
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Going to spin spirals and skyrmions

thicker
} Co layers
{

{ vanishing
anisotropy

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

21



Going to spin spirals and skyrmions

thicker
} Co layers
{

{ vanishing
anisotropy

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

Experiment
- "

norm. PL

21



Going to spin spirals and skyrmions

thicker
} Co layers
{

$ vanishing
anisotropy

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

Experment Calculation

08 09 10 045 1.2 uT?
norm. PL (lloBll) :

21



Going to spin spirals and skyrmions

thicker
} Co layers
{

$ vanishing
anisotropy

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

Calculation

Experiment

08 09 10 045 1.2 uT?
norm. PL (lloB2il) .

SAF

bias
layer

21



Going to spin spirals and skyrmions

thicker
}$ Colayers SAF
{
0 vanishing
anisotropy THbias bias

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

Calculation

Experiment

Experiment

0.8 0.9 1.0 0.45 2
(1682 |1y +2HT

norm. PL norm. PL

21



Going to spin spirals and skyrmions

thicker
4 Colayers SAF
d

$ vanishing
anisotropy THbias bias
layer

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

0.8 0.9 1.0 0.45 2
(1682 |1y +2HT

0.25 2 1.0 uT?
JB% . 8]
norm. PL <|| L,:H>

norm. PL

21



Summary

— All optical detection of magnetic noise with NV centers
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— All optical detection of magnetic noise with NV centers
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— Application to the imaging of magnetic textures in synthetic antiferromagnets

norm. PL

0.85 09 095 10

norm. PL

B A. Finco et al. arXiv:2006.13130 [cond-mat] (2020)

9 1.0
norm. PL



Acknowledgments

L2C, Montpellier UMR CNRS/Thales, C2N, Palaiseau
Angela Haykal Palaiseau Jean-Paul Adam
Rana Tanos William Legrand Thibaut Devolder
Maxime Rollo Fernando Ajejas Joo-Von Kim
Saddem Chouaieb Karim Bouzehouane
Florentin Fabre Nicolas Reyren
Waseem Akhtar Vincent Cros

Isabelle Robert-Philip
Vincent Jacques

e
AGENCE AR DEFENSE ADVANCED European Research Council
BELAAE RESEARCH PROJECTS AGENCY Established by the European Commission
RECHERCHE

23



	Intro
	Noise experiment
	Application to magnetic imaging

