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MA 23.1 Wed 9:30 H48
Atomic-scale Insights to Design of High-Performing SmCo
based Sintered Permanent Magnets gained by Atom Probe
Tomography — eNikita Porin!, STeraN Giron?, ESMAEIL
ADABIFIROOZJAEI?, YANGYIWEI YANG2, ALAUKIK SAXENA', OLIVER
GutrLEiscH?, and BapTisTE Gauvrrh? — 1Max-Planck-Institut fiir
Eisenforschung GmbH, Diisseldorf 40237, Germany — 2Institute of
Materials Science, Technische Universitdt Darmstadt, 64287 Darm-
stadt, Germany — 3Department of Materials, Royal School of Mines,
Imperial College, Prince Consort Road, London SW7 2BP, United
Kingdom
Hard disc drives, electric cars and wind turbines - in all these devices
permanent magnets are key components to translate mechanical into
electrical energy and vice versa. Enhancing performance of permanent
magnets thus contributes to energy transition and sustainability. How-
ever, practically the performance of permanent magnets only reaches
20% of the possible maximum (called Brown’s paradox). This is re-
lated to imperfect nanostructure and nanocomposition where atom
probe tomography is a suitable tool to gain atomic-scale insights.

In this talk I will present a structural and magnetical investigation
of high-end production-grade Sma(Co,Fe,Cu,Zr)17 permanent magnets
which show unusual regions leading to suboptimal performance. Local
differences of nano-structure and nano-composition between both re-
gions are studied by atom probe tomography and transmission electron
microscopy combined with micromagnetic simulations. These findings
suggest design rules for higher performance of SmsCo;17 magnets.

MA 23.2 Wed 9:45 H48
Magneto-Optic Effects and Domain Imaging in EuO/Co
Heterostructure — eSEEMA SEEMA!, HENRIK JENTGENs!, PauL
RoseNBERGER!2, and MARTINA MULLER! — !Fachbereich Physik,
Universitit Konstanz, 78457 Konstanz, Germany — 2Fakultét Physik,
Technische Universitat Dortmund, 44221 Dortmund, Germany

Ferromagnetic semiconductors and stable half-metallic ferromagnets
with Curie temperatures (Tc) equal to or more than room tempera-
ture have been sought for their applications in novel spintronic devices.
Europium oxide (EuO) is one of the potential candidates as it pos-
sesses strong ferromagnetism of 7 g /Eu atom with a Tc of 69 K. The
present work focuses on the magnetization reversal mechanisms and
domain images in EuO probed using magneto-optic Kerr microscopy.
We aimed to visualize magnetic proximity effect induced changes in
magnetic domains and Tc of EuO in a EuO/Metal heterostructure. We
synthesized EuO/Co thin film using molecular beam epitaxy and ob-
served differences in the domain saturation behavior as well as the Kerr
rotation below Tc. This had been performed by magnetic hysteresis
measurement along with simultaneous domain imaging to explore the
temperature-dependent magneto-optic effects in EuO in the proximity
of Co. This study of magnetic domains in EuO/Co heterostructure
can provide insights into achieving room-temperature ferromagnetism
in EuO.

MA 23.3 Wed 10:00 H48
Direct observation of bulk-DMI-stabilized Néel-type do-
main walls in ferrimagnetic rare-earth transition-metal al-
loys — eDANIEL MEeTTERNICH!, RiccarpO BarTisTELLI', CHEN
Luo!, FLoriN Rapul, SEBasTiaAN WinTZ!, KAl LiTzius?, MARCEL
MOoLLERS, JouN Gaipa3, CLaus RopERs3, MANUEL VALVIDARES?,
PierLUIGT GARGIANT?, ANDRADA-OANA MANDRU®, YaoxUuaN FENG?,
Hans Joser Huc®, and Ferix BOUTTNeErR! — !Helmholtz-Zentrum
Berlin, Berlin, Germany — 2Max Planck Institute for Intelligent Sys-
tems, Stuttgart, Germany — 3Georg-August-Universitit Gottingen,
Gottingen, Germany — *ALBA Synchrotron, Barcelona, Spain —

5Empa, Diibendorf, Switzerland

Since the discovery of bulk DMI within rare-earth transition-metal
alloys, the possibility of bulk-DMI-stabilized skyrmions within these

Location: H48

materials is an enticing prospect for potential spintronics applications.
However, so far, no direct observation of any bulk-DMI-induced chiral
spin textures has been reported in this material class.

We present our study on 50-nm-thick DyCo films, which we im-
aged with transmission X-ray microscopy. We found domain walls and
skyrmions, both of which exhibit strong local variations of the chiral-
ity up to pure Néel-type. Due to the large film thickness, we attribute
the formation of such Néel walls to the presence of significant bulk
DMI in our sample. Moreover, we attribute the strong variations of
the chirality to lateral changes of the material composition. Lorentz
transmission electron microscopy and magnetic force microscopy mea-
surements support our observations.

MA 23.4 Wed 10:15 H48
Electrostatic shaping of magnetic transition regions in

La0.7Sr0.3MnO3 — eQiaNQiaAN Lan!, MicHAEL ScCHNEDLER!,

Lars FreTer!, Ler Jin!, Xian-Kur Wer', THIBAUD DENNEULINY,
ANDRAs KovAcs!, PuiLipp EBERT!, X1A0YAN ZHONG?, and RAFAL
E. DuniN-Borkowski! — Ernst Ruska-Centre for Microscopy and
Spectroscopy with Electrons (ER-C 1) and Peter Griinberg Institut
(PGI-5), Forschungszentrum Jiilich GmbH, 52425 Jiilich, Germany —
2Department of Materials Science and Engineering, City University of
Hong Kong, Kowloon 999077, Hong Kong SAR, People’s Republic of
China

Ferroelectric domain walls with no rotation of polarization but a
change of magnitude of polarization were reported theoretically and
experimentally. However, magnetic domain walls with a similar con-
figuration have not been observed experimentally yet to our knowledge.
Here, we report an experimental example of a magnetic transition re-
gion in La0.7Sr0.3MnO3 films where the magnitude of magnetization
gradually changes without rotation even well below Tc. The magnetic
and electrostatic characterization reveals that a charge redistribution
governs the shape, magnitude, and extent of the corresponding mag-
netic transition region. The charge redistribution is caused by the
equilibrium between carrier diffusion and drift in the electrostatic field
at an interface with sharp Mn compositional change in LSMO. Thus,
our results demonstrate a case of the electrostatic shaping of magnetic
transition regions, which can be expected to be a general property of
complex oxide materials.

MA 23.5 Wed 10:30 H48

Strain-controlled Domain Wall injection into nanowires

for sensor applications — eGiovanni MascioccHi»2, Mouap
Farroun®, ANDREAS KEHLBERGER?, Luis Lopez Diaz3, and MATH-
1as Kriul! — lInstitute of Physics, Johannes Gutenberg University

Mainz, 55099 Mainz, Germany — 2Sensitec GmbH, 55130 Mainz, Ger-
many — 3Department of Applied Physics, Universidad de Salamanca,
E-37008 Salamanca, Spain

In this study, we address a well-known challenge in magnetic sensor
development, which is the effect of packaging-induced strain on the sen-
sor properties. While previously the field operation window has only
been studied in idealized operation conditions, in real devices further
external factors such as strain play a role.

In this experimental work, we investigate the injection of a 180°
domain wall from a nucleation pad into a nanowire, as typically used
for domain wall-based sensors, while straining the device along se-
lected directions. Combining our experimental measurements by Kerr
microscopy with micromagnetic simulations, we find that strain, re-
gardless of its direction, increases the domain wall injection field due
to the magnetoelastic coupling of the magnetic material. The above-
described observations can be explained by an effective strain-induced
anisotropy in the device.

We find additionally that a careful material preparation, comprising
of an annealing step, can reduce the effective anisotropy caused by the
strain in the magnetic layer. With this we show that a device free of
magnetostrictive behavior can be achieved.



