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NV centers for magnetometry at the nanoscale
Nitrogen-Vacancy center
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Equivalent to an artificial atom with discreteenergy levels inside the gap of the diamond
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•Atomic-sizemagnetometer
•Optical detection
•Operation underambient conditions
→ Perfect tool toprobe the tiny strayfield produced byantiferromagnets

Experimental setup
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Effect of epitaxial strain on the cycloid in BiFeO3
Dual iso-B measurement

Reference spectrumresonance shifted bya permanent magnet
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∆PL = PL(f2) – PL(f1)
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∆PL < 0
→ Faster, but the field value is unknown
Order coexistence in BiFeO3
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Measured epitaxial strain effect
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Magnetic noise in a synthetic antiferromagnet
Quenching mode measurements
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Synthetic antiferromagnets
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Key parameters
‚ Probe-sample distance» 100 nm
‚ Domain wall width frommicromagnetic calculations:→ wtop = 24 nm→ wbottom = 19 nm

Measurements of magnetic domain walls
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Expected signal for laterally shifted walls
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Measured and simulated field profiles
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Spin relaxation induced by magnetic noise

|0ybright
dark |˘1y

2.87 GHz
Optical pumpingNV spin polarizedinms = 0

Magnetic noisearound 3GHz

|0ybright
dark |˘1y

2.87 GHz
Faster spinrelaxation(smaller T1)

300 nm 100 2000.8
0.9
1

Time (µs)

Sign
aln

orm
.

50 100 150
0.9
0.95

Time (µs)

Sign
aln

orm
.

On the domain
T1 = 43 µs

On the wall
T1 = 12 µs


