Measuring magnetic field in materials =P~

using NV centers in diamond

ODMR

e Nitrogen - Vacancy (NV) centers in diamond are defects in the carbon structure of « ODMR (Optically Detected Magnetic Resonance) is used to detect spin transitions
diamond, consisting of a Nitrogen atom and an adjacent Vacancy between states. When the magnetic field shows resonance with the transition, the
system undergoes Rabi oscillations

Introduction

e These behave like a spin 1 quantum system, whose energy states can be e Coupling from the B-S term in Hamiltonian 2] : \m . = ()> & lms = £ 1)
manipulated using lasers. Allows for quantum detection at room temperature transitions from \m G = O> to |ms = + 1) at MW resonance

e The system’s photoluminescent response gives informations on the magnetic field e /mgs = =+ 1) emitless photons
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e A 517 nm laser excites the NV center in the diamond

creating an excited state.
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e A QZabre quantum scanning microscope, is used to measure magnetic fields in
material. It combines a NV center probe, laser and MW excitation, fluorescence
detection and an AFM distance controller [2].
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Diamond

e Microwave (MW) frequency can be Experimental setup [1]
adjusted to manipulate spin states and
find resonance

e The probe is lowered near the
material and the ODMR signal
IS recorded
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e Substracting the two results yields a
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Steps for single measurement [1] and an intensity readout 0 10 20 30 : of a Galfenol sample, for By = 10 mT and By = 50mT

Zeeman effect Conclusion
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o Zeeman Splitting shifts the rings slighty by <
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