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Outline
NV center magnetometry

BiFeO3, a room temperature multiferroic

Effect of epitaxial strain on the cycloid inBiFeO3 thin films
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The Nitrogen Vacancy (NV) center in diamond
I Defect consisting of a N atom and a vacancy inside the C lattice
I Equivalent to an artificial atom with levels inside the diamond gap
I Detection of the photoluminescence of single emitters at roomtemperature

A. Gruber et al. Science 276(1997), 2012–2014
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Atomic-size magnetic field sensors
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Experimental setup

Microscope objective
Tiptower Sampletower

5 µm

P. Maletinsky et al. Nat. Nano. 7 (2012), 320–324

PL scan, top view

2 µm

magnetic sample
NV

zNV = 50 to 70 nm

MW antennapatternedon the sample
tip fixedbelow theobjective

scanning withthe sampletower
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BiFeO3, a room temperature multiferroic
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NV imaging of the cycloid, iso-B mode Reference spectrumresonance shifted bya permanent magnet
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Known effect of epitaxial strain on the cycloid Epitaxial strain tunedby changing the substrate

Large compressive strainantiferromagnetic order

Large tensile strainantiferromagnetic order

Small compressive straincycloid type I Small tensile straincycloid type II

Phase diagram obtainedfrom spectroscopicmeasurements

D. Sando et al. Nature Materials 12 (2013), 641–646
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The type I cycloid
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The type II cycloid
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Virgin state of the films
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X-ray diffraction
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2 µm

SrTiO3

antiferromagneticdomains

1 µm

DyScO3

1 µm

TbScO3

1 µm

GdScO3

type II cycloid
~q2, ~q3

1 µm

SmScO3

antiferromagneticdomains
straincompressive tensile

type I cycloid
~k1

type I cycloid
~k1

14



Written domains
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Summary

I NV magnetometry is the right tool to probe the smalluncompensated magnetic moments in BiFeO3

I New exploration of the phase diagram of BiFeO3 thin filmsusing real-space imaging
I Demonstration of the ability to manipulate electricallythe magnetic cycloid
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