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(= Outline

.= Interfacial phenomena in manganite heterostructures
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Interfacial resonant phonon-coupling in LSMO/SITIO,
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= La,Sr,MnQO; thin films at near half doping
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(= Complex oxides
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 multifunctionality (FM, FE, high-k, M, IS, SC)

* high spin polarisation (LSMO, LCMO, Fe;0,, ...)

e control of atomic structure (MBE, sputtering)

e compatibility (hybrid structures)

e onset on intrinsic interfacial effects in oxide heterostructures

Vaz, Walker, Ahn, Ismail-Beigi, JPCM 27 (2015) 123001
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«-» Magnetoelectric coupling

Spaldin and Fiebig, Science 309 (2005) 391
Vaz, Hoffman, Ahn, Ramesh, Adv. Mater. 22 (2010) 2900
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== Electric field control of magnetism

Vaz, JPCM 24 (2012) 333201
Vaz, Staub, J. Mater. Chem. C 1 (2013) 6731
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e = CMR manganites

La, ,Sr,MnO; Ferroelectric field effect
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«}» CMR manganites

La, ,Sr,MnO; Ferroelectric field effect
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(13 Magnetoelectric coupling in PZT/LSMO

12 u.c. Lay gSry ,MnO4/PZT

W
(o))

Depletion

(%

~

. 300K

et

<

ANAS ()
=

*—

;

0=

i
(]

654 655 656
Energy (keV)

0.3eV

A

N
o0

7'=100K

—o— accumulation
— e — depletion

Magnetic moment (pz/Mn)
X-ray absorption, XAS (a.u.)

Accumulation
24 _ 0.0 — - - ' : : -
-500 -250 0 250 500 6545 6550 6555 6560
Electric field (kV/cm) Energy (eV)
a~60ecm/kV

Molegraaf et al, Adv. Mater. 21 (2009) 3470
Vaz et al, APL 97 (2010) 042506 Vaz et al, PRL 104 (2010) 127202
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(13 Atomic & magnetic configuration

|
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Burton and Tsymbal, PRB 80 (2009) 174406 AM = 0.6 pp/Mn
Vaz et al, PRL 104 (2010) 127202
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B5 Resonant phonon coupling to SrTiO,

LSMO f?“f&f PZT
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=== Rapid decay away from interface
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(= Modelling the resistivity data
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Segal, Garrity, Vaz, et al, PRL 107 (2011) 105501
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(= Motions of the TiO, octahedra couple to MnO,

Resistivity modified through:
(i) static changes in electronic structure (m;*)
(i) dynamic changes due to enhanced phonon scattering (t)

Ab initio calculations:
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Segal, Garrity, Vaz, et al, PRL 107 (2011) 105501
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Motions of the TiO, octahedra couple to MnOy, inducing

dynamic changes due to enhanced phonon scattering (t)
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e = La,_Sr,MnO,thin films at near half doping
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B

Transport and magnetic properties

Resistivity (m€cm)

-
o

Resistivity (m€cm)

4]

T(K)
— ) kOe
(a) SrTi03 wwe 50 kOe

0 10
0 100 200 300 90 100 110 120

T(K)
0.47

[ (e)
40 | 0-55 ]
20 1

0 1 1 1 0I5O|
0 100 200 300

T(K)

(b) LSAT

100 200
Temperature (K)

o
o

Magnetic moment (ug/Mn)

XMCD signal (a.u.)

—_
o
I

©
o
T

N

—_—

0.47 STIO,

0.47 LSAT
0.50 SITiO,

0.50 LSAT
0.55 SITO,

0.55 LSAT

—
)

—
Ll

o
.
o
.
<

0 100 200 300
Temperature (K)

(c)

0.55/LSAT

I e —

o 0.50/SrTiO4

AN VAN

0.50/LSAT
T —— e,

_,\\/ 0.47/LSAT
_-__ﬂ

-—v\/ 0.47/SrTiO,

P R O . Y

75uc. \/ 0.47/STiO,

635 640 645 650 655
Photon energy (eV)

Seite 16



IIIIIIIIIIIIIIIIIIII

BS Phase diagram for LSMO thin films at near % doping
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PS La, ,Sr,MnO, thin films at near half doping
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Vaz et al., PRB 90, 024414 (2014)
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== Strain-induced magnetoelectric coupling

LSMO epitaxial 1 um width wires

«—— LSMO amorphous matrix
«—— PMN-PT (011) substrate

«—— Cubottom electrode
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M. Buzzi, C. A. F. Vaz, J. Raabe, and F. Nolting, unpublished (2015)

PSI, 04.05.2015 Seite 19
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B51

.artificial multiferroics: onset of new coupling at oxide interfaces
..demonstration of a phonon resonant coupling at the LSMO/SITiO; interface

..electronic state of LSMO at %2 doping very sensitive to strain and charge doping
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