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« Ferroic: P, M or € have divergent
components at Q=0, so giving rise to
ferroelectricity, ferromagnetism or
ferroelasticity

« Multiferroic: coexistence of at least two
kinds of long-range ordering

Magnetization vs
magnetic field in
FMs

Polarization vs
electric field in
FEs

H

Polarization vs
magnetic field in
MEs

Magnetization vs
electric field in
MEs
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Magnetoelectrics:
cross control P (M) via H (E)




REXS principles: absorption + scattering & 4%

 Electromagnetic field (photons) as a probe for e- states of the
matter (A radiation < E1 B atomic charges)
K @y K’ @
« Chemical selectivity
(absorption related —

excited

site and band selective) — —‘='__

3D e distributions
(due to atomic scattering factor,

In diffraction condition, grou
site contrast due to structure factor)

+ to fulfill Bragg’s law: array of resonatlng lons
A ~ atomic spacing < keV (hard regime: K 3d, L 4f, M 5f; soft regime: L, ; 3d)

REXS — RXD
CM et al., EPJ-ST 208 (2012) 89
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| REXS experiments: measurement strategies

CM et al.
PRB 76 (2007) 195118
V. Scagnoli, CM et al.

, Change the JSR 16 (2009) 778
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TbMn,O:: ME is spin mediated
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Tb spins in TbMn,O,

At Tb L3-edge
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P (nC cm)

P (nC cm2)

P reversed by H in ICM

Tb spins are not
collinear to Mn ones




Magnetization [uB/I'bI
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Tb spins role in TbMn,O;

Tb spins
are actors
of the P
reversal,
not just

spectators
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NdFe,;(BO,),: which mechanism?
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At Nd L2-edge
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NdFe;(BO,),: REXS in magnetic field
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NdFe,;(BO,),: magnetic frustration role

Magnetic frustration
alternative to
Ferroelectric phase
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EuTiO;: a peculiar ME
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EuTiO;: structures
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EuTiO;: magnetic field effect

Complex magnetic
phase diagram expected... s
relation with the measured

ME effect? 410
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By Resonant Elastic X-Ray Scattering (diffraction) access to important
degrees of freedom is achievable (demanding data analysis)

Key information on magnetic exchange paths,
magnetoelectric and other electronic coupling mechanisms
Is possible (provided that a suitable ionic
probe is present in the material, placed in a convenient
position with respect to local symmetry elements...)

Investigation in demanding sample environments
to be performed via modern techniques (pol-scan)

Attention should be put to the role of induced magnetism on
Rare Earth ions for ME materials properties!
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