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NV center magnetometry

BiFeO3, a room temperature multiferroic

Effect of epitaxial strain on the cycloid in
BiFeO3 thin films

Increasing strain



The Nitrogen Vacancy (NV) center in diamond

» Defect consisting of a N atom and a vacancy inside the C lattice
» Equivalent to an artificial atom with levels inside the diamond gap

» Detection of the photoluminescence of single emitters at room
temperature

3 A. Gruber et al. Science 276
(1997), 2012-2014
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Atomic-size magnetic field sensors
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Atomic-size magnetic field sensors
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Experimental setup
PL scan, top view
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Br Maletinsky et al. Nat. Nano. 7 (2012), 320-324
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BiFeO3, a room temperature multiferroic

Electric polarization

Paraelectric phase (T>1100 K)

[ G. catalan et al. Advanced Materials 21 (2009), 2463-2485



BiFeO3, a room temperature multiferroic
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BiFeO3, a room temperature multiferroic
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BiFeO3, a room temperature multiferroic
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NV imaging of the cycloid, iso-B mode

NV images
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NV imaging of the cycloid, iso-B mode
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NV imaging of the cycloid, iso-B mode
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Known effect of epitaxial strain on the cycloid
Epitaxial strain tuned
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The type Il cycloid

Tgp view
P_
- a1
3 ‘ e = v/3Abulk
1M1 nm
‘ p
; Ap = \/%Abulk
70 nm
4>
ar || 2] P
dz || [121] 6
@ | (21 /1 de= /D
. 70 nm

qs
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Virgin state of the films
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X-ray diffraction
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Summary

» NV magnetometry is the right tool to probe the small
uncompensated magnetic moments in BiFeO3

» New exploration of the phase diagram of BiFeOj3 thin films
using real-space imaging

» Demonstration of the ability to manipulate electrically
the magnetic cycloid
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