
SKM 2021 – MA Friday

MA 18: Posters Magnetism V
Topics: Magnetic Particles / Clusters (18.1-18.8), Magnetic Instrumentation and Characterization (18.9-
18.18), Magnetic Imaging Techniques (18.19-18.21), Computational Magnetism (18.22-18.27), Electron
Theory of Magnetism and Correlations (18.28-18.31), Bio- and Molecular Magnetism, Biomedical Ap-
plications (18.32-18.38), Magnetic Information Technology, Recording, Sensing (18.39-18.42)

Time: Friday 10:00–13:00 Location: P

MA 18.1 Fri 10:00 P
Influence of surface water on adhesive forces in chondritic ma-
terial — ∙Cynthia Pillich1, Tabea Bogdan2, Joachim Landers1,
Gerhard Wurm2, and Heiko Wende1 — 1University of Duisburg-
Essen and Center for Nanointegration Duisburg-Essen (CENIDE), Fac-
ulty of Physics, Lotharstr. 1, 47057 Duisburg, Germany — 2University
of Duisburg-Essen, Faculty of Physics, Lotharstr. 1, 47057 Duisburg,
Germany
The growth of planetesimals at the so called "bouncing barrier" is still
not fully understood. Evaporation of surface water on protoplanetary
dust grains induced by high temperatures in the vicinity of the young
star might explain improved sticking at the mm-range. As meteorites
contain primordial phases representing the material in our young solar
system, they offer an insight into the mechanics of planetary formation.
A fragment of the iron-rich meteorite "Sayh al Uhaymir" was ground
and subsequently heated in vacuum at temperatures up to 1400K and
adhesive forces were determined by Brazilian tests after cooling down
to room temperature. We compare changes in adhesive forces upon ex-
posure to high temperatures of meteoritic matter holding surface water
and dried material. Compositional and concomitant structural trans-
formations induced by tempering were investigated by 57Fe-Mössbauer
spectroscopy, probing the abundance of iron bearing phases.
Funding by the DFG (projects WE 2623/19-1 and WU 321/18-1) is
gratefully acknowledged.

MA 18.2 Fri 10:00 P
Exploring the dynamical behaviour of spherical exchange-
biased Janus particles as a new tool for microfluidic bioint-
eraction screening — ∙Rico Huhnstock, Claudia Jauregui Ca-
ballero, Meike Reginka, Michael Vogel, and Arno Ehresmann
— Institute of Physics and Center for Interdisciplinary Nanostruc-
ture Science and Technology (CINSaT), University of Kassel, Heinrich-
Plett-Str. 40, D-34132 Kassel
Janus particles (JPs) with engineered magnetic properties show sig-
nificant potential for controlled motion in fluids by external dynamic
magnetic fields [1]. In this work, we introduce an exchange bias (EB)
thin film system on spherical non-magnetic particles as functionalized
JPs and investigate their motion behaviour when being manipulated
by dynamically varying artificial magnetic field landscapes above a to-
pographically flat substrate. Due to the EB an Onion magnetization
texture is stabilized within the magnetic cap of the JP [2], which is
usually not accessible for micron-sized particles and allows for com-
parably high transport velocities. Probing the dynamics of the JPs
in a microfluidic environment resulted in a superposition of controlled
translational and rotational movements, emphasizing their potential
use for biomolecular interaction analysis. This holds true not only for
one-dimensional, but also two-dimensional translational motion. In ad-
dition, we highlight experimental possibilities to address and seperate
each motion domain (translation and rotation) individually.
[1] Baraban et al. (2012), ACS Nano, 6(4):3383-3389.
[2] Tomita et al. (2021), J. Appl. Phys., 129:015305.

MA 18.3 Fri 10:00 P
Study of nanoparticle dynamics in binary solutions across
phase transitions — ∙Juri Kopp1, Joachim Landers1, Samira
Webers1, Soma Salamon1, Julian Seifert2, Karin Koch2, An-
nette M. Schmidt2, and Heiko Wende1 — 1Faculty of Physics
and Center for Nanointegration Duisburg-Essen (CENIDE), Univer-
sity of Duisburg-Essen — 2Institute for Physical Chemistry, University
of Cologne
In previous magnetorheological measurements of cobalt ferrite
nanoparticles in aqueous polymer solutions, Webers et al. [1] stud-
ied the thermomagnetic behavior across phase transitions showing a
distinct change in magnetization. To prepare pre-aligned hybrid ma-
terials, it is important to know their stability and magnetic behavior
under the influence of phase transitions such as crystallization. Here,

we study the dynamics of hematite nanospindles and cobalt ferrite
nanoparticles in sucrose solutions of different concentration via tem-
perature dependent Mössbauer spectroscopy and AC-susceptometry
(ACS). These methods enable us to analyze the particle mobility and
particle orientation across phase transitions. ACS data obtained upon
decreasing temperature reveal a supercooled state and spontaneous
crystallization whereas during the heating process a mixed-fluid phase
is observed, which has also been shown in the Mössbauer spectroscopy
results of the sample with the smallest amount of sucrose. This work is
supported by the DFG, priority programme SPP1681 (WE 2623/7-3).
[1] S. Webers et al., ACS Appl. Polym. Mater. 2020, 2, 7, 2676-2685

MA 18.4 Fri 10:00 P
High throughput analysis of surface-functionalized super-
paramagnetic particles in dynamic magnetic field landscapes
— ∙Yahya Shubbak1,2, Rico Huhnstock1,2, Kristina Dingel2,3,
Katharina Getfert1,2, Bernhard Sick2,3, Arno Ehresmann1,2,
and Michael Vogel1,2 — 1Institute of Physics & Center for Interdis-
ciplinary Nanostructure Science and Technology (CINSaT), University
of Kassel, D-Kassel — 2AIM-ED - Joint Lab Helmholtzzentrum für
Materialien & Energie, D-Berlin — 3Intelligent Embedded Systems,
University of Kassel, D-Kassel
The precise manipulation of micro- and nano-particles in microfluidic
environments opens new avenues for investigations of biomolecular an-
alyte detection and interactions.[1] Motion control schemes based on
a combination of static magnetic field landscapes superposed with ex-
ternal magnetic field pulses enable translatory motion control of mag-
netic particles at the nanoscale over macroscopic distances.[3] Here we
demonstrate a novel method harnessing AI-enhanced fully-automated
optical recognition algorithms [4] to analyze changes in the motion
behavior of such particles due to liquid mediated surface to surface
(particle to substrate) interaction.

[1] Lim, B. et al. J. Phys. D: Appl. Phys. 50, 33002 (2017) [2]*Lin,
G. et al. Lab on a chip 17, 1884*1912 (2017) [3]*Issadore, D. et al.
Lab on a chip 14, 2385*2397 (2014) [4] Dingel, K .et al. Computer
Physics Communications, 262, 107859 (2021)

MA 18.5 Fri 10:00 P
Structure and magnetism of Fe/Fe3C/Carbon nanocom-
posites: Influence of the pyrolysis conditions — ∙Elisavet
Papadopoulou1, Nikolaos Tetos1, Aram Manukyan2, Haru-
tyun Gyulasaryan2, Gayane Chilingaryan2, Michael Farle1,
and Marina Spasova1 — 1Faculty of Physics and Center of Nanoin-
tegration (CENIDE), University of Duisburg-Essen, Duisburg, 47057
Germany — 2Institute for Physical Research of National Academy of
Sciences (IPR-NAS), Ashtarak, 0203 Armenia
Carbon-encapsulated iron-cementite (Fe/Fe3C) magnetic nanoparti-
cles were synthesized by an up-scalable solid-state pyrolysis method
using iron phthalocyanine as metal precursor. The dependence of the
magnetic, structural and morphological parameters on the pyrolysis
conditions are presented. The nanocomposites contain 𝛼-Fe, cemen-
tite (Fe3C) and pure carbon with an average particle size of 12.5 * 2
nm. The saturation magnetization of Fe M=102 Am2/kg measured at
room temperature increases by 30 % for higher synthesis temperature
(973 K < T < 1173 K), indicating an increase in Fe content. This is in
good agreement with the increasing volume fraction of iron from 0.5%
to 8.6% in the same synthesis temperature range from the XRD. The
effective magnetic anisotropy constant obtained from an analysis of
approach to saturation magnetization (LAS) is 4.9 * 0.72 x 104 J/m3
at room temperature.

This work was supported by the EC project H2020-EU.4.b. - Twin-
ning of research institutions no. 857502 (MaNaCa).

MA 18.6 Fri 10:00 P
Magnetic structure of Fe chains on Rh(111) substrate
— ∙Balázs Nagyfalusi1, László Udvardi1,2, and László
Szunyogh1,2 — 1Budapest University of Technology and Eco-
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nomics, Budapest Hungary — 2MTA-BME Condensed Matter Re-
search Group, Budapest, Hungary
As the size of the functional elements of spintronics devices approaches
the scale of a few hundreds of atoms, the role of first principles sim-
ulations designed to model the magnetic properties of such systems
becomes more pronounced. We present a method developed in the
framework of the embedded cluster Green’s function method aimed
at minimizing the overall torque on the magnetic moments. In order
to find the local minima of the energy landscape we use the gradi-
ent descent method combined with Newton-Raphson iterations where
the torque and the Hessian matrix are calculated directly from first
principles instead of relying on an effective spin Hamiltonian.

This procedure is applied to Fe chains deposited on Rh(111) sub-
strate in different stacking positions. The stability of the ground state
spin configurations is tested against a small vertical relaxation of the
layers. The symmetry of the magnetic configurations is explained in
terms of exchange interactions appearing in a suitable spin model. The
comparison of the magnetic ground states obtained from ab initio and
spin model calculations indicates the limits of spin models.

MA 18.7 Fri 10:00 P
Element-specific characterization of catalytic ferrite nanopar-
ticles via Mössbauer spectroscopy — ∙Soma Salamon1,
Joachim Landers1, Georg Bendt2, Sascha Saddeler2, Anna
Rabe2, Swen Zerebecki3, Malte Behrens2, Stephan Schulz3,
Stephan Barcikowski3, and Heiko Wende1 — 1Faculty of Physics
and CENIDE, University of Duisburg-Essen — 2Institute of Inorganic
Chemistry and CENIDE, University of Duisburg-Essen — 3Institute
of Technical Chemistry I and CENIDE, University of Duisburg-Essen
Mössbauer spectroscopy is utilized as an element-specific, non-
destructive measurement method to probe hyperfine interactions in
ferrite materials, which are promising candidates for electrocatalysis
applications. Evaluation of low temperature spectra recorded at high
magnetic fields allows us to determine the degree of inversion in spinel
systems, providing important clues on the distribution of Fe-ions on
different crystallographic sites, while the isomer shift makes it pos-
sible to draw conclusions on the valency states. This enables us to
correlate changes in ion distribution in the lattice with improvements
in catalytic activity, which can be achieved by a number of methods.
Several examples of nanoparticulate systems will be shown: The mod-
ification of particle composition during and after synthesis, as well as
laser treatment of nanoparticles. In all cases, our measurement method
offers valuable insights into which parameters are modified by the re-
spective sample treatment, facilitating a more effective search for the
best method to increase catalytic efficiency. Funding by the DFG via
the CRC/TRR 247 (ID 388390466, Project B2) is acknowledged.

MA 18.8 Fri 10:00 P
Electronic and magnetic properties of building blocks of Mn
and Fe atomic chains on Nb(110) — ∙András Lászlóffy1,
Krisztián Palotás1, Levente Rózsa2, and László Szunyogh3 —
1Wigner RCP, ELKH, Budapest, Hungary — 2Department of Physics,
University of Konstanz — 3Budapest University of Technology and
Economics, Budapest, Hungary
We present results for the electronic and magnetic structure of Mn
and Fe clusters on Nb(110) surface, focusing on building blocks of
atomic chains as possible realizations of topological superconductiv-
ity. The magnetic ground states of the atomic dimers and most of the
monatomic chains are determined by the nearest-neighbor isotropic
interaction. To gain physical insight, the dependence on the crystallo-
graphic direction as well as on the atomic coordination number is an-
alyzed via an orbital decomposition of this isotropic interaction based
on the spin-cluster expansion and the difference in the local density
of states between ferromagnetic and antiferromagnetic configurations.
A spin-spiral ground state is obtained for Fe chains along the [110]
direction as a consequence of the frustration of the isotropic interac-
tions. Here, a flat spin-spiral dispersion relation is identified, which
can stabilize spin spirals with various wave vectors together with the
magnetic anisotropy. This may lead to the observation of spin spirals
of different wave vectors and chiralities in longer chains instead of a
unique ground state.

MA 18.9 Fri 10:00 P
Magnetic field dependent power loss of surface acoustic waves
in thin nickel layers — ∙Jan Philipp Kress, Sebastian Kölsch,
Alfons Schuck, and Michael Huth — Physikalisches Institut,
Goethe Universität, Frankfurt am Main, Germany

Though mostly applied in mobile communication devices for high-
frequency filtering in the GHz regime, surface acoustic wave (SAW)
technology is also a promising approach in magnonics by employing
the coupling of spin degrees of freedom with time-dependent elastic
deformations. We present a simple setup for ferromagnetic resonance
excitation by a surface acoustic wave with a rotatable electromag-
net operating at room temperature. We tested our setup with an
interdigital-transducer structure made from Cr/Au by UV lithography
on YZ-cut LiNbO3 and excited a Rayleigh-type SAW at a fundamental
frequency of 290 MHz and measured its attenuation for various higher
harmonics after passing a polycrystalline Ni thin film. By varying the
magnetic field direction within the Ni thin film plane we measured
the angle-dependent attenuation which can be related to the magneto-
elastic coupling coefficient of Ni.

MA 18.10 Fri 10:00 P
Analysis of the magnetization profile of 3D printed shape pro-
grammable magnetic elastomer actuators — ∙Kilian Schäfer,
Martin Lehmann, Iliya Radulov, and Oliver Gutfleisch — In-
stitute of Materials Science, Technical University Darmstadt, Germany
Magnetically responsive materials can be used as sensors and actua-
tors. The advantages of magnetic actuation mechanisms are fast re-
sponse, wireless operation and the possibility to operate in enclosed
confined spaces. Mechanically soft sensors and actuators are beneficial
when compliant and safe interaction with the human body is needed.
In addition to that, they can easily adapt to changing environments
and can have a simpler design, which potentially results in greater
durability and lower cost.

One example of magneto responsive soft materials are composites
of polymers and hard magnetic particles, like NdFeB. Recently it was
shown that the shape of these composites can be controlled with a
magnetic field if the material was magnetized in a specific way before-
hand. The material has to be folded in the same way as the desired
deformation. Here we realized a programmable magnetic elastomer
actuator based on polyurethane and NdFeB particles and present a
method to characterize the imprinted magnetization profile in these
composites with a custom build 3D Hall Mapper. The device mea-
sures all components of the stray field with a spatial resolution of 150
𝜇m. The detailed information will help to improve the design and
magnetization strategies of magneto-active composites. Based on this,
we evaluate the actuation performance of a 3D printed composite.

MA 18.11 Fri 10:00 P
Kompaktes membranbasiertes Faraday-Magnetometer für
tiefe Temperaturen — ∙Lukas Worch, Markus Kleinhans,
Marc A. Wilde und Christian Pfleiderer — Technische Univer-
sität München, Garching, Deutschland
Auf Basis von metallisierten SiN-Membranen wurde ein kompaktes,
kapazitiv ausgelesenes Faradaymagnetometer konstruiert, welches in
einem 3He-Einsatz und einem supraleitenden 15 T Magneten betrie-
ben wird. Mithilfe einer unabhängigen supraleitenden Gradientenspule
können die Kraft- und Drehmomentbeiträge zur Kapazitätsänderung
voneinander getrennt werden. Eine elektrostatische Kalibrationsrouti-
ne erlaubt die quantitative Bestimmung der Magnetisierung. Die kom-
merziell verfügbaren Membranen erlauben ein einfaches und schnelles
Tauschen der Probe. Durch eine drehbare Probenbühne können zudem
winkelabhängige Messungen durchgeführt werden. Erste Messergebnis-
se an Gadolinium Gallium Granat zeigen Signaturen des komplexen
Phasendiagramms in der Magnetisierung.

MA 18.12 Fri 10:00 P
Quadratic and third-order magneto-optic Kerr effect in
Ni(111) thin films with and without twinning — ∙Maik
Gaerner1, Robin Silber2, Tobias Peters1, Jaroslav Hamrle3,
and Timo Kuschel1 — 1Bielefeld University, Germany —
2IT4Innovations, VŠB - Technical University of Ostrava, Czech Re-
public — 3Charles University, Prague, Czech Republic
To separate and study the dependencies of the linear magneto-optic
Kerr effect (MOKE) and quadratic MOKE on the crystallographic di-
rection, the so-called eight-directional method can be used [1]. So far,
this method or similar ones have been utilized to characterize (001)-
and (011)-oriented thin films of cubic crystal structure [2,3]. Here, we
apply the eight-directional method to Ni(111) thin films and report
on a strong three-fold anisotropy in longitudinal MOKE (LMOKE).
This anisotropy can be explained by theory as an optical interplay of
elements in the permittivity tensors of first and second order in M,
effectively creating cubic MOKE contributions, i.e., MOKE of third
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order in M. Furthermore, we observe that in a Ni(111) thin film with
twinning (two structural (111) phases with 60 deg. in-plane rotation),
those oscillations are substantially reduced compared to a thin film
with almost no twinning. This indicates that the LMOKE anisotropy
truly is of crystallographic origin in the ferromagnetic layer and is not
due to other, e.g., interface effects.

[1] K. Postava et al., J. Appl. Phys. 91, 7293 (2002)
[2] R. Silber et al., Phys. Rev. B 100, 064403 (2019)
[3] J. H. Liang et al., Appl. Phys. Lett. 108, 082404 (2016)

MA 18.13 Fri 10:00 P
Exploring the phase diagram of GdTe3 using thermal ex-
pansion and magnetostriction — ∙Thom Ottenbros1, Claudius
Müller1, Shiming Lei2, Ratnadwip Shingha2, Leslie Schoop2,
Nigel Hussey1,3, and Steffen Wiedmann1 — 1HFML-EMFL, Ni-
jmegen, Netherlands — 2Princeton University, USA — 3University of
Bristol, UK
Thermal expansion and magnetostriction are powerful tools to explore
phase transitions and ultimately determine the phase diagram of cor-
related electron systems.

We present the mapping of the phase diagram of GdTe3, a van der
Waals layered antiferromagnetic metal with high carrier mobility [1].
At zero magnetic field, we find three magnetic transitions in the ther-
mal expansion: a Néel transition at 12.0 K, and two others at 7.0 and
10.0 K. In magnetostriction experiments up to 30 T and at 1.3 K,
another transition occurs around 20 T before the onset of quantum
oscillations.

Furthermore, we give an overview of capacitive dilatometry at the
HFML-EMFL in Nijmegen and discuss new high field experiments us-
ing a uniaxial stress dilatometer [2].

[1] S. Lei et al., Science Advances 6, eaay6407 (2020). [2] R. Kuechler
et al., Rev. Sci. Inst. 87, 073903 (2016).

MA 18.14 Fri 10:00 P
Single-crystal growth and magnetic characterization of rare-
earth-doped yttrium orthosilicate — ∙Tim Hofmann, Andreas
Bauer, Fabian Keßler, and Christian Pfleiderer — Chair for
the Topology of Correlated Systems, Department of Physics, Technical
University of Munich, Germany
The monoclinic Yttrium orthosilicate Y2SiO5 doped with several ten
ppm of rare-earth atoms, such as Er3+, Yb3+, or Nd3+, is a candidate
material for optical applications in quantum information technology.
The amount of dopants decisively influences key properties, such as
the linewidth or the coherence time, and in turn precise control on
the doping levels is essential. Here, we report the preparation of poly-
crystalline material using a sol–gel process, followed by single-crystal
growth by means of the optical floating zone technique. The quanti-
tative determination of doping on ppm level is challenging when using
conventional characterization techniques. Instead, we infer informa-
tion from magnetization measurements at low temperature for mag-
netic fields up to 14 T applied along the optical axes 𝑏, 𝐷1, and 𝐷2.
We find paramagnetic contributions characteristic of rare-earth ions.
Distinct anisotropy hints towards the importance of crystal electric
field effects for both the fundamental characterization and potential
applications in quantum information technology.

MA 18.15 Fri 10:00 P
2.6 Tesla Cryogen Free Mu3e System — ∙Dr. Roger Mitchell
— Cryogenic Ltd, London, UK
Cryogenic Ltd has manufactured a large bore cryogen-free magnet sys-
tem to enable investigations of the lepton-flavour violating decay of
muons into an electron and two positrons. The magnet is installed at
the Paul Scherrer Institute in Villigen, Switzerland. The cryostat has a
1 metre room temperature bore and houses a 2.6T magnet with a base
homogeneity of <0.12% over a 1.3m central region. The NbTi magnet
comprises four separately powered windings. Varying the current in
the windings permits subtle changes to the field profile as well as es-
tablishing a shallow gradient field along the bore. The magnetic stray
field is limited to 5mT at 1m by encasing the cryostat in a 27 tonne
passive shield with overall dimensions of 2.1m diameter x 3.4m long.
Access to 1m bore tube is via semicircular swing doors each weighing
0.5 tonnes. The magnet cold mass is 1.5 tonnes and is cooled to 3.5K
using four 1.5W Gifford McMahon two-stage cryocoolers. The magnet
operated to full field without training. To ensure safety in operation
the magnet is magnetically balanced within the iron shield using a
series of load cells to monitor relative displacements between the cryo-
stat and the shield. The overall system footprint was subject to severe

spatial restrictions imposed by the beamline architecture. Careful op-
timisation was necessary to achieve the critical specifications within
the dimensional constraints. The room temperature bore will house
a purpose-built detector developed at PSI which is inserted via a rail
system attached to the bore wall.

MA 18.16 Fri 10:00 P
Measurement of de Haas-van Alphen effect by means of
temperature modulation — ∙Michelle Hollricher, Marc A.
Wilde, and Christian Pfleiderer — Department of Physics, Tech-
nical University of Munich, D-85748 Garching, Germany
Measurements of the quantum oscillations of the magnetization 𝑀 as
a function of magnetic field 𝐵, i.e. the de Haas-van Alphen effect, are
a powerful tool for mapping the Fermi surfaces of metals. The most
established methods for measuring 𝑀 (𝐵) or other quantities utilize
either the magnetic torque or inductively pick up the response to a
large-amplitude modulation of 𝐵. Here we report the development
and characterization of a temperature modulation technique (TMT)
for measuring quantum oscillations in 𝑀 , combining a thermally linked
sample-heater-thermometer arrangement with an inductive pick-up.
Advantages of the method are the absence of dissipation due to a
modulated field and the ability to separate signals arising from orbits
with different effective masses. It was found that TMT may prove to
be especially advantageous for detecting oscillations related to orbits
with heavy effective masses. The TMT was employed on Bi single
crystals at temperatures down to 1.9K and in magnetic fields up to
9T. Pronounced quantum oscillations well into the quantum limit of
the electron pockets were observed.

MA 18.17 Fri 10:00 P
Meissner flux repulsion and trapped flux in sub-millimeter
size superconductors observed with enhanced neutron depo-
larization — ∙Jorba Pau1, Schulz Michael2, Seifert Marc1,2,
Tsurkan Vladimir3,4, Böni Peter1, and Pfleiderer Christian1

— 1Physik-Department, Technische Universität München, Garching,
Germany — 2Heinz-Maier-Leibnitz Zentrum (MLZ), Technische Uni-
versität München, Garching, Germany — 3Experimental Physics V,
Center for Electronic Correlations and Magnetism, University of Augs-
burg, Augsburg, Germany — 4Institute of Applied Physics, Chisinau,
Republic of Moldova
Neutron depolarization is a unique probe which can quantify the level
of magnetic inhomogeneity at a mesoscopic scale in the bulk of a sam-
ple. We report the construction of a focusing neutron guide module
increasing the neutron flux at the focal spot by a factor of 20. This
module was used to enhance ND measurements, demonstrating an in-
crease of an order of magnitude in the signal to noise ratio while main-
taining the exposure time. The construction and utilization details are
addressed. Additionally, a proof of principle experiment on supercon-
ducting niobium and lead was conducted. We demonstrate that, with
the enhanced ND technique, the Meissner flux repulsion and trapped
magnetic flux of very small superconducting samples can be observed.
This opens the possibility of using ND to investigate superconductors,
ferromagnets, or even spin glasses under very high pressures.

MA 18.18 Fri 10:00 P
MIASANS at the longitudinal neutron resonant spin echo
spectrometer RESEDA — ∙Jonathan Leiner1,2, Christian
Franz1,2,3, Johanna Jochum1,2, and Christian Pfleiderer1,2 —
1Technical University of Munich, Garching, Germany — 2Heinz Maier-
Leibnitz Zentrum (MLZ), Garching, Germany — 3JCNS at MLZ, FZ
Jülich GmbH, Garching, Germany
The RESEDA (Resonant Spin-Echo for Diverse Applications) instru-
ment has been optimized for neutron scattering measurements of quasi-
elastic and inelastic processes over a wide parameter range. One spec-
trometer arm of RESEDA is configured for the MIEZE (Modulation
of Intensity with Zero Effort) technique where the measured signal
is an oscillation in neutron intensity over time, which is prepared by
two precisely tuned radio-frequency (RF) flippers. With MIEZE, all
of the spin-manipulations are performed before the beam reaches the
sample, and thus the signal from sample scattering is not disrupted
by any depolarizing conditions there (i.e. magnetic materials). The
MIEZE spectrometer is being further optimized for the requirements
of small-angle neutron scattering (MIASANS), a versatile combination
of the spatial and dynamical resolving power of both techniques. We
present the progress on (i) installing new superconducting solenoids as
part of the RF flippers to significantly extend the dynamic range (ii)
design and installation of modular options for both reflecting guides
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and evacuated flight paths with absorbing walls for background reduc-
tion (iii) installation of a new detector on a translation stage within a
vacuum vessel for flexibility with angular coverage and resolution.

MA 18.19 Fri 10:00 P
Microfocused optical spin-wave spectroscopy with vector
magnetic fields — ∙Yannik Kunz, Michael Schneider, Björn
Heinz, Lars Niklas Heß, Philipp Pirro, Vitaliy Vasyuchka, and
Mathias Weiler — Fachbereich Physik and Landesforschungszen-
trum OPTIMAS, Technische Universität Kaiserslautern, 67663 Kaiser-
slautern, Germany
The field of magnonics aims to exploit spin waves for information pro-
cessing purposes. Experimental techniques that allow accurate spin-
wave spectroscopy in magnonic microstructures are needed to tailor
magnonic devices. The micro-focused frequency-resolved magneto-
optic Kerr effect (FR-MOKE) can be used for spatially resolved spin-
wave measurements in the frequency-domain with phase resolution,
empowered by vector network analysis [1]. Here we present a FR-
MOKE setup that provides 3D vector magnetic fields to study linear
and non-linear spin-wave dynamics in micropatterned magnonic con-
duits in all field geometries. The setup allows simultaneous integration
of micro-focused Brillouin Light Scattering and time-resolved MOKE
to access both coherent and incoherent spin-wave dynamics as a func-
tion of frequency and/or time. We characterize the setup performance
through optical spin-wave spectroscopy measurements of metallic and
insulating magnonic devices. [1] L. Liensberger et al. IEEE Magn.
Lett. 10, 5503905 (2019)

MA 18.20 Fri 10:00 P
Time-Resolved Imaging of Ferromagnetic Resonances in
the Oldenburg Ultrafast Transmission Electron Microscope
(UTEM) — ∙Jonathan Weber, Nikita Porwal, Michael
Winkelhofer, and Sascha Schäfer — Carl-von-Ossietzky Univer-
sität Oldenburg, Deutschland
Recent progress in the development of laser driven, high-brightness
photocathodes offers a path to investigate magnetization dynamics
with unparalleled resolution by employing a Lorentz imaging scheme
in an ultrafast transmission electron microscope [1,2].

Aiming to extend the accessible frequency range, we develop a setup
for Lorentz-imaging detected ferromagnetic resonances. Beyond the
nanometer spatial resolution, inherent to transmission electron mi-
croscopy, a setup for fs-temporal resolution is presented, employing
nano-localized photoemission from a Schottky-field emitter in the Old-
enburg UTEM. The laser system which is used for the generation of
ultrashort electron pulses is also utilized as a master clock for the
synthetization of phase-locked microwave signals [3]. Making use of a
custom-made sample holder we pass these signals to a microresonator
which excites precessions of the magnetic moments in nanostructured
Py films at GHz frequencies. With this advanced excitation scheme
we aim to further establish ultrafast Lorentz microscopy as a powerful
tool to characterize magnetic dynamics on the nanoscale.

[1] T. Eggebrecht et al. Phys. Rev. Lett. 118, 097203 (2017)
[2] N. R. da Silva et al. Phys. Rev. X 8, 031052 (2018)
[3] M.R. Otto et al. Struct. Dyn. 4, 051101 (2017)

MA 18.21 Fri 10:00 P
Force-detected magnetic resonance of nanometer thin films:
measuring copper nuclear spins with a nanoladder sen-
sor — ∙Gesa Welker1, Martin Héritier2, Martin de Wit1,
Tim Fuchs1, Jaimy Plugge1, Freek Hoekstra1, Alexander
Eichler2, Christian Degen2, and Tjerk Oosterkamp1 — 1Leiden
Institute of Physics, Leiden University, The Netherlands — 2ETH
Zurich, Switzerland
Magnetic Resonance Force Microscopy (MRFM) is a non-invasive 3D
imaging technique that can be used to characterize biological and solid-
state samples on the nanoscale. Small ensembles of spins are detected
by measuring the attonewton forces they exert on an ultrasoft can-
tilever. State of the art for biological samples is the imaging of a single
tobacco mosaic virus with nanometer resolution (Degen, 2009), based
on the detection of nuclear 1H (proton) spins. An important goal in the
field is improving measurement sensitivity in order to achieve higher
image resolution, the ultimate goal being single-nuclear-spin resolu-
tion. In this poster we present a new type of force sensor for MRFM,
designed for increased sensitivity and operation at millikelvin temper-
atures to reduce thermal noise. The sensor combines a nanoladder
cantilever (spring constant 16 𝜇N/m) with a micromagnet of 1.1 𝜇m
radius. Using the new sensor, we unambiguously identified a copper

nuclear resonance signal.

MA 18.22 Fri 10:00 P
Finite-element dynamic-matrix approach to calculate spin-
wave dispersions in waveguides with arbitrary cross section —
∙Lukas Körber1,2, Gwen Quasebarth1,2, Andreas Otto2, and
Attila Kákay1 — 1Helmholtz-Zentrum Dresden - Rossendorf, Dres-
den Germany — 2Technische Universität Dresden
One of the key objectives in curvilinear magnetism is the determina-
tion of the spin-wave dispersion and mode profiles in magnetic waveg-
uides with surface curvature. Due to the geometrical complexity, dy-
namic micromagnetic simulations are often used to obtain quantitive
predictions where only approximate analytical approaches are avail-
able. However, especially in geometries which require an accurate
modeling of the sample surface, these dynamic micromagnetic simula-
tions become computionally exhausting. To address this challenge, we
present a finite-element dynamic-matrix approach to efficiently calcu-
late the dispersion and spatial mode profiles of spin waves propagating
in waveguides with arbitrary cross section where the equilibrium mag-
netization is invariant along the propagation direction. This is achieved
by solving a linearized version of the equation of motion of the mag-
netization numerically only in a single cross section of the waveguide
at hand. To take account of the dipolar interaction we present an ex-
tension of the well-known Fredkin-Koehler method to plane waves. As
an application of our method, we present the first results on the spin-
wave dispersion in nanotubes with thick shell which exhibits higher-
order standing modes along the radial direction as well as an extremely
strong dispersion asymmetry compared to thin-shell nanotubes.

MA 18.23 Fri 10:00 P
Automated spin-dynamics simulations with AiiDA-Spirit
— ∙Philipp Rüßmann1, Jordi Ribas Sobreviela1,2, Moritz
Sallermann1, and Stefan Blügel1 — 1Peter Grünberg Institut
and Institute for Advanced Simulation, Forschungszentrum Jülich and
JARA, Jülich, Germany — 2RWTH Aachen University, Aachen, Ger-
many
The Spirit framework (spirit-code.github.io) allows to perform spin-
dynamics simulations of magnetic materials based on the solution of
the Landau-Lifshitz-Gilbert equation. These calculations can be used,
for example, to find the magnetic ground state based on exchange cou-
pling parameters, to calculate the Curie Temperature with a Monte
Carlo method or perform geodesic nudged elastic band calculations for
the minimal energy transition path between two magnetic states. We
present the AiiDA-Spirit plugin (aiida-spirit.readthedocs.io) that con-
nects the Spirit code to the AiiDA framework. AiiDA allows to perform
automated calculations while keeping track of the data provenance be-
tween calculations. The AiiDA-Spirit plugin is able to use exchange
coupling parameters calculated based on first-principles calculations
within the AiiDA-KKR package (aiida-kkr.readthedocs.io). This facil-
itates multi-scale modelling, bridging the gap from the atomic scale of
quantum mechanical simulations to the micrometer scale of magnetic
structures and devices. — We acknowledge funding by the Deutsche
Forschungsgemeinschaft (DFG) under Germany’s Excellence Strategy
– Cluster of Excellence Matter and Light for Quantum Computing
(ML4Q) EXC 2004/1 – 390534769.

MA 18.24 Fri 10:00 P
Energy-efficient control of magnetization reversal in
bistable nanowires — ∙Mohammad Badarneh1, Grzegorz
Kwiatkowski1, and Pavel Bessarab1,2 — 1University of Iceland,
Reykjavík, Iceland — 2ITMO University, St. Petersburg, Russia
We explore theoretical limits for the energy-efficient control of switch-
ing phenomena in bistable magnetic nanowires. We calculate optimal
control paths (OCPs) for the magnetization switching as functions of
the switching time, damping and various parameters of the nanowires.
Following an OCP involves concerted rotation of the magnetic mo-
ments in such a way that the system’s internal modes are effectively
used to aid magnetization switching. OCP calculations demonstrate
that short nanowires reverse their magnetization via coherent rota-
tion which can be induced by applying uniform external magnetic
field with frequency defined by a collective in-phase precession of the
magnetization [1]. If the length of the wire exceeds a certain critical
length, standing spin wave emerges during magnetization switching [2].
Such spin wave assisted magnetization switching has recently attracted
much attention as a promising technique to reduce the switching field
for magnetic recording. Our results demonstrate that optimal switch-
ing mechanisms and corresponding control stimuli can be predicted
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from first principles, contributing to the development of low-power
technologies.

[1] G.J. Kwiatkowski et al., Phys. Rev. Lett. 126, 177206 (2021)
[2] M.H.A. Badarneh et al., Nanosyst. Phys. Chem. Math. 11(3),

294 (2020)

MA 18.25 Fri 10:00 P
Exchange interactions in hematite from first principles —
∙András Deák1, Tobias Dannegger2, Martin Evers2, Lász-
ló Szunyogh1,3, and Ulrich Nowak2 — 1Department of Theo-
retical Physics, Budapest University of Technology and Economics,
Hungary — 2Fachbereich Physik, Universität Konstanz, Germany —
3MTA-BME Condensed Matter Research Group, Budapest University
of Technology and Economics, Hungary
Antiferromagnets have lately appeared in the forefront of spintronics
research, with exciting novel magnonic spin transport applications for
collinear insulating antiferromagnets. We will detail our investigations
of hematite (𝛼-Fe2O3), a well-known collinear insulating antiferromag-
net showing weak ferromagnetism.

We assess magnetic ordering in the material using the Screened
Korringa–Kohn–Rostoker (SKKR) multiple scattering theory. We use
a multiscale description by deriving spin model parameters from first
principles and investigating the ground state spin configuration and
its stability using this model. With this approach we can tackle the
nature of the weak ferromagnetic distortion in this antiferromagnet,
and provide spin model parameters that can be used in large-scale
simulations of magnon dynamics effects.

MA 18.26 Fri 10:00 P
Quantum effects in thermally activated domain wall switch-
ing in ferromagnets — ∙Grzegorz J. Kwiatkowski1 and Pavel
F. Bessarab1,2 — 1Science Institute of the University of Iceland,
Reykjavík, Iceland — 2ITMO University, St. Petersburg, Russia
Most widely used data storage technologies are based on nanoscale
magnetic structures [1]. In order to improve both memory retention
and energy efficient writability one needs to increase stability of mag-
netic samples without a change in energy barrier which directly affects
the costs or rewritning the memory. Due to this fact it is vital to
optimise the preexponential factor in Arrhenius law, which requires
one to properly study the effect of internal degrees of freedom on ther-
mal switching pocesses [2,3]. We present analytic estimation of rate
of escape for domain wall switching in 3D samples with focus on how
results scale with internal parameters and sample size. Since for spin
waves minimum excitation energy is larger then average thermal fluc-
tuation for high frequency modes we employ Bose-Einstein statistics,
which leads to nontrivial temperature dependencies of the preexpo-
nential factor opening up new possibilities for enhancing stability of
magnetic structures. This work was funded by the Russian Science
Foundation (Grant No. 19-72-10138) and the Icelandic Reseach Fund
(Grant No. 184949-052).

[1] W. A. Challener et al. Nature Photonics volume 3, pages 220-
224 (2009) [2] P. F. Bessarab, V. M. Uzdin and H. Jónsson Physical
Review Letters 110.2, 020604 (2013) [3] G. Fiedler et al. Journal of
Applied Physics 111, 093917 (2012)

MA 18.27 Fri 10:00 P
Energy-efficient control of magnetic states — Mohammad
Badarneh1, Grzegorz Kwiatkowski1, Sergei Vlasov2, Igor
Lobanov2, Valery Uzdin2, and ∙Pavel Bessarab1,2 — 1University
of Iceland, Reykjavik — 2ITMO University, St. Petersburg, Russia
Control of magnetization switching is critical for the development of
novel technologies based on magnetic materials. Transitions between
magnetic states can follow various pathways which are not equiva-
lent in terms of energy consumption and duration. In this study, we
propose a general theoretical approach based on the optimal control
theory to design external stimuli for efficient switching between target
magnetic states. The approach involves calculation of optimal control
paths (OCPs) for the desired magnetic transition. Following an OCP
involves rotation of magnetic moments in such a way that the strength
of the external stimulus is minimized, but the system’s internal dy-
namics is effectively used to aid the switching. All properties of the
switching pulses including temporal and spatial shape can be derived
from OCPs in a systematic way. Various applications of OCP calcu-
lations are presented, including energy-efficient switching of a nano-
magnet by means of external magnetic field [1] or electric current, and
spin-wave assisted magnetization reversal in nanowires [2].

This work was funded by the Russian Science Foundation (Grant No.

19-72-10138), the Icelandic Reseach Fund (Grant No. 184949-052).
[1] G.J. Kwiatkowski et al., Phys. Rev. Lett. 126, 177206 (2021).
[2] M.H.A. Badarneh et al., Nanosyst. Phys. Chem. Math. 11, 294

(2020).

MA 18.28 Fri 10:00 P
Magnon topology in chiral crystals: Multifold crossings and
nodal planes — ∙Niclas Heinsdorf, Xianxin Wu, and Andreas
Schnyder — Max Planck institute for condensed matter physics
We investigate the topology of magnon excitations in magnets with
chiral space groups. The presence of (magnetic) screw rotations lead
to symmetry enforced Weyl points and nodal planes in the magnon
band structure. In addition, there are multifold crossings pinned at
high-symmetry points. We systematically analyze the band topology
of these crossings and calculate their topological charges. In particular,
we find that the magnon nodal planes carry a quantized topological
charge similar to magnon Weyl points. Analogous to the protected
spin currents on the surface of topological insulators, the topologically
nontrivial magnon crossings result in protected surface modes of heat
quanta. We propose several candidate materials and calculate their
magnon band structures, topological invariants, and topologically pro-
tected surface modes.

MA 18.29 Fri 10:00 P
Magnetic interactions in correlated systems from first princi-
ples — ∙Vladislav Borisov1, Yaroslav O. Kvashnin1, Nikolaos
Ntallis1, Qichen Xu2, Rebecca Clulow1, Peter Svedlindh1,
Danny Thonig3, Patrik Thunström1, Manuel Pereiro1, Anders
Bergman1, Erik Sjöqvist1, Anna Delin2, Lars Nordström1, and
Olle Eriksson1,3 — 1Uppsala University, SE-75120 Uppsala, Sweden
— 2KTH Royal Institute of Technology, SE-10691 Stockholm, Sweden
— 3Örebro University, SE-70182, Örebro, Sweden
The formation of non-trivial magnetic textures, such as skyrmions,
depends on the interplay between the Heisenberg and Dzyaloshinskii-
Moriya (DM) interactions. In this work, we discuss a general theo-
retical framework based on density functional (DFT) and dynamical
mean-field theories which allows to calculate these interactions accu-
rately from first principles including electronic correlations.

First, we demonstrate that dynamical correlations can lead to non-
monotonic variations of magnetic exchange, for example, in skyrmionic
B20 compounds MnSi and FeGe and low-dimensional system of
Co/Pt(111) bilayer [1].

Secondly, we use the proposed theoretical approach to study the
doped B20 compounds Fe0.75TM0.25Si (TM = Co, Rh, Ir) and
Co0.75TM0.25Si (TM = Fe, Ru, Os) and predict that skyrmions can be
stabilized in all these compounds and the DM interaction is enhanced
in the 4𝑑- and 5𝑑-doped systems. We also report successful synthesis
for (Fe,Ir)Si and (Co,Ru)Si and measurements for the later.

1. PRB 103, 174422 (2021).

MA 18.30 Fri 10:00 P
Local spin Hamiltonians from model electronic struc-
ture theory — Simon Streib1, Vladislav Borisov1, Manuel
Pereiro1, Anders Bergman1, Erik Sjöqvist1, Anna Delin2,3,
Mikhail Katsnelson4, Olle Eriksson1,5, and ∙Danny Thonig5

— 1Department of Physics and Astronomy, Uppsala University, Swe-
den — 2Department of Applied Physics, KTH Royal Institute of Tech-
nology, Sweden — 3Swedish e-Science Research Center (SeRC), KTH
Royal Institute of Technology, Sweden — 4Institute for Molecules and
Materials, Radboud University, The Netherlands — 5School of Science
and Technology, Örebro University, Sweden
The derivation of spin Hamiltonians from ab initio calculations is an
important tool for modeling effective precession fields in the dynamics
of magnetic materials since a full electronic description of the dynamics
is computationally very demanding. In this work, we contrast two dif-
ferent – "local" and "global" – approaches. The global approach aims
at describing arbitrary spin configurations, whereas the local approach
is only valid for small magnetic fluctuations locally around a given spin
configuration. We argue that global symmetry requirements, such as
time-reversal symmetry, do not necessarily restrict local spin Hamil-
tonians if the dependence of the effective exchange parameters on the
magnetic state is taken into account. We present a general formalism
to map model electronic structure theory to a local spin Hamiltonian
and we check our formalism by means of numerical calculations for
low-dimensional structures, like dimers and chains [1].

[1] S. Streib et al., Phys. Rev. B 103, 224413 (2021)
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MA 18.31 Fri 10:00 P
An automated tool for generation of optimal Voronoi tessel-
lation of crystal structures by the inclusion of void sites —
∙Roman Kováčik and Stefan Blügel — Peter Grünberg Institut
and Institute for Advanced Simulation, Forschungszentrum Jülich and
JARA, 52425 Jülich, Germany
The performance of the electronic structure calculation within the
Korringa-Kohn-Rostoker Green function method strongly relies on a
good convergence with respect to the angular momentum expansion.
This in turn depends on an as close-packed as possible definition of
the atomic structure, due to the Voronoi tessellation used to partition
the space. Hence, for the crystal structures with low packing density,
an appropriate set of void sites has to be defined, which we address in
our newly developed python tool.

The lower and upper bound of the number of void sites is estimated
from the packing density, using simple geometrical arguments or as-
suming atomic radii of the present species. Within these bounds, a
number of all distinct sets of Wyckoff positions is generated, corre-
sponding to the space group of the input structure and yet unoccupied
by present atoms. In case of a free coordinate in a particular Wyckoff
position, a user defined number of random initial positions are tried.
The fitness of the resulting Voronoi tessellation is examined as a func-
tion of the radius of void sites from the minimum ratio of inscribed and
circumscribed sphere and the maximum ratio of circumscribed sphere
and nearest neighbor distance over the Voronoi cells. Solutions are
presented for several trivial and non-trivial crystal structures.

MA 18.32 Fri 10:00 P
Light-, temperature-, and x-ray-induced spin-crossover tran-
sition of molecules adsorbed on a graphite surface — ∙Jorge
Torres1, Lalminthang Kipgen1, Sascha Ossinger2, Sangeeta
Thakur1, Clara W.A. Trommer2, Ivar Kumberg1, Rahil
Hosseinifar1, Evangelos Golias1, Sebastien Hadjadj1, Jen-
drik Gördes1, Chen Luo3, Kai Chen3, Florin Radu3, Felix
Tuczek2, and Wolfgang Kuch1 — 1Freie Universität Berlin, Insti-
tut für Experimentalphysik, Berlin, Germany — 2Christian-Albrechts-
Universität zu Kiel, Institut für Anorganische Chemie, Kiel, Germany
— 3Helmholtz-Zentrum Berlin für Materialien und Energie, Berlin,
Germany
When iron spin-crossover molecules (SCM) are irradiated by light,
their spin configuration can be excited from the ground state 𝑆0 to
an exited state 𝑆1 and from there even to a metastable state of differ-
ent multiplicity. For Fe(II) complexes this corresponds to a transition
from low-spin (LS) to high-spin (HS) states. When the temperature
is changed, this transition takes place in terms of thermodynamic ef-
fects. In this work we deposited different sub-, mono- and multilayer
coverages of [Fe{(pzpy)pz}2] on highly oriented pyrolytic graphite and
measured them by X-ray absorption spectroscopy. Analysis of the HS
and LS fraction showed that for almost all samples the light-induced
excited spin-state trapping (LIESST) effect resulted in twice the HS
fraction than the thermally induced spin-state transition. The tran-
sition temperature 𝑇1/2 (50% HS and 50% LS) is located at 300 K,
opening a window for potential applications at room temperature.

MA 18.33 Fri 10:00 P
Hyperthermia setup for efficient nanoparticle heating —
∙Daniel Kuckla, Amirarsalan Asharion, Julia-Sarita Brand,
Vinzenz Jüttner, and Cornelia Monzel — Heinrich-Heine-
Universität Düsseldorf
All biological systems are temperature dependent. Of special interest
is the influence of elevated temperatures on malignant tissue and how
this can be exploited for medical treatments. One approach called
”magnetic hyperthermia” uses bio-functionalized magnetic nanoparti-
cles (MNPs) which heat in an alternating magnetic field. By targeting
MNPs to the malignant cells, a spatially selective heating of tissue is
realized. Here, we present a hyperthermia setup, which allows to im-
age the behaviour of cells marked with MNPs on a microscope while
being subjected to an alternating magnetic field. We provide a compre-
hensive characterization of the setup components and magnetic fields
generated, as well as strategies to limit off-target power dissipation.
We further quantify the heat generated by MNPs in well-defined in
vitro and biomimetic environments. The efficient generation of high-
frequency magnetic fields and direct observation of MNP responses
will provide valuable information on the heat generation mechanism
in different environments.

MA 18.34 Fri 10:00 P

Spectroscopic studies of a Fe(II) spin-crossover complex in
the room temperature regime — ∙Lea Spieker1, Stephan
Sleziona1, Gérald Kämmerer1, Carolin Schmitz-Antoniak2,
Torsten Kachel3, Soma Salamon1, Damian Günzing1, Tobias
Lojewski1, Nico Rothenbach1, Andrea Eschenlohr1, Katha-
rina Ollefs1, Senthil Kumar Kuppusamy4, Mario Ruben4,5,
Uwe Bovensiepen1, Peter Kratzer1, Marika Schleberger1,
and Heiko Wende1 — 1Faculty of Physics and Center for Nanointe-
gration Duisburg-Essen (CENIDE), University of Duisburg-Essen —
2Jülich Research Center — 3Helmholtz Center Berlin — 4Karlsruhe
Institute of Technology — 5CNRS-University of Strasbourg
Spin-crossover complexes with a bi-stable spin-state switching in the
room temperature regime, influenced by external stimuli such as light,
pressure, temperature, or X-rays, are desirable for applications. With
different spectroscopic methods, like Raman- and X-ray absorption
spectroscopy, we investigated a Fe(II) complex showing a phase tran-
sition from a diamagnetic low-spin (S=0) to a paramagnetic high-spin
(S=2) state in the room temperature regime (𝑇1/2↑ = 330K) with a
broad thermal hysteresis of Δ𝑇 = 50K. Unique changes of the molec-
ular bondings during a temperature-induced phase transition are con-
firmed by Raman spectroscopy measurements combined with density
functional theory calculations. In addition, X-ray absorption spec-
troscopy measurements reveal a thermally reversible soft X-ray induced
excited spin-state trapping effect in the room temperature regime. Fi-
nancially supported by CRC 1242 Project A05 (Project-ID 278162697).

MA 18.35 Fri 10:00 P
High-frequency Electron Paramagnetic Resonance studies on
a pentagonal-bipyramidal V(III) complex — ∙Lena Spillecke,
Changhyn Koo, and Rüdiger Klingeler — Kirchhoff-Institute for
Physics, Heidelberg University, Germany
We present detailed high-frequency/high-field electron paramagnetic
resonance (HF-EPR) studies as well as magnetic susceptibility mea-
surements down to 400 mK on the first pentagonal-bipyramidal Vana-
dium(III) complex with a Schiff-base N3O2 pentadentate ligand. [1] By
detailed measurements on loose and fixed powder samples we rational-
ized precisely the crystal field parameters and 𝑔-value information of
this complex and also quantified small but finite intermolecular dimer-
like antiferromagnetic magnetic coupling of 𝐽 = −1.1 cm−1. Espe-
cially the observation of intermolecular coupling is somehow surpris-
ing considering the isolated character and large distance between the
V(III) centers. However, theoretical analysis reveals that the interac-
tion between distant V(III) centers is mediated via 𝜋-stacking contacts
between the ligands of neighboring complexes. In conclusion this work
gives a deep insight into the magnetic properties of a V(III) complex
and demonstrates how HF-EPR spectroscopy can act as powerful tool
for the investigation of magnetic properties.

[1] Bazhenova et al., Dalton Trans. 49, 15287-15298 (2020)

MA 18.36 Fri 10:00 P
High-frequency EPR study on the exchange couplings in
3d-4f heterometallic complexes with diverse structures —
∙Changhyun Koo1, Lena Spillecke1, Silvia Menghi1, Sebas-
tian Schmidt2, Yan Peng2, Naushad Ahmed3, Maheswaran
Shanmugam3, Annie K. Powell2, and Rüdiger Klingeler1 —
1Kirchhoff Institute for Physics, Heidelberg University, Heidelberg,
Germany — 2Institute of Inorganic Chemistry, Karlsruhe Institute
of Technology, Karlsruhe, Germany. — 3Department of Chemistry,
Indian Institute of Technology, Mumbai, India.
3d-4f heterometallic complexes are suggested to enhance the magnetic
anisotropy barrier in single molecular magnets (SMM) candidate metal
organic complexes as combining benefits of 3d and 4f magnetic ions.
Though the exchange coupling between 3d and 4f ions, 𝐽3𝑑−4𝑓 , is
essential, its quantitative determination is still challenging. In this
presentation, the precise 𝐽3𝑑−4𝑓 values in several 3d-4f heterometallic
complexes with various molecular structures, i.e. 𝐶𝑢2𝐿𝑛 with linear
bonding, 𝐹𝑒4𝐿𝑛2 with ring-like structure, and 𝐹𝑒2𝐿𝑛2 butterfly-like
structure (Ln = Tb, Dy, Ho, Yb, and Gd) are determined by means of
the high-frequency electron paramagnetic resonance (HF-EPR) tech-
nique. Based on the current studies, the effect of the exchange inter-
action on the magnetic properties of the complexes is discussed.

MA 18.37 Fri 10:00 P
Thermal- and Light-Induced Spin-Crossover Characteristics
of a Functional Iron(II) Complex at Submonolayer Cover-
age on HOPG — ∙Sangeeta Thakur1, Evangelos Golias1, Ivar
Kumberg1, Kuppusamy S. Kumar2, Rahil Hosseinifar1, Jorge
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Torres1, Lalminthang Kipgen1, Christian Lotze1, Lucas M.
Arruda1, Florin Radu3, Mario Ruben2, and Wolfgang Kuch1

— 1Freie Universität Berlin, Institut für Experimentalphysik, Berlin,
Germany — 2Institute of Nanotechnology, Karlsruhe Institute of Tech-
nology (KIT), Eggenstein-Leopoldshafen, Germany — 3Helmholtz-
Zentrum Berlin für Materialien und Energie, Berlin, Germany
The role of molecule-substrate interactions on the thermal- and light-
induced spin-state switching characteristics of 0.4 monolayer of a
functional spin-crossover(SCO)-complex [Fe(H2B(pz)2)2COOC12H25-
bipy] on a highly oriented pyrolytic graphite (HOPG) substrate was
studied using x-ray absorption spectroscopy [1]. A spin-state coexis-
tence of 42% low-spin (LS) and 58% high-spin (HS) is observed for
the complex at 40 K, in contrast to the complete spin-state switch-
ing observed in the bulk and in SiOx-bound 10 nm thick films [2],
highlighting the role of molecule-substrate interactions. The 100%
HS state obtained after light irradiation at 10 K indicates the occur-
rence of efficient on-surface light-induced spin switching, encouraging
the development of light-addressable molecular devices based on SCO
complexes.
[1] S. Thakur et al. J. Phys. Chem. C 125, 25, (2021).
[2] K. S. Kumar et al., Adv. Mater. 30, 1705416, (2018).

MA 18.38 Fri 10:00 P
Modeling spin-phonon relaxation in organic semi-conductors
from first-principles — ∙Uday Chopra, Erik R. McNellis, and
Jairo Sinova — Johannes Gutenberg University, Staudingerweg 7,
Mainz 55128
Spin-orbit coupling (SOC) is one of the major causes of spin-relaxation
in organic semiconductors. It generally works in conjunction with other
factors, for example a hopping driven spin-flip mechanism [1,2]. In this
work, we explore spin-relaxation caused due to molecular vibrations.
We present a model to estimate the spin-phonon couplings using finite-
differences within harmonic approximation from a first-principles ap-
proach. Using these couplings we are able to derive the spin-relaxation
times (T1) between the Zeeman energy levels for Raman-like processes
using the Fermi’s Golden rule. Our model assumes a relaxation me-
diated via two phonons via an intermediate state. This enables us
to evaluate and predict the temperature dependence of T1 and anal-
yse the contribution of relevant phonon-modes that dominate the re-
laxation. We present our findings using organic-semiconductors and
single-molecule magnets to demonstrate transferability across differ-
ent systems. [1] Chopra et al. Phys. Rev. B 100, 134410 (2019) [2]
Chopra et al. J. Phys. Chem. C 123, 19112, (2019)

MA 18.39 Fri 10:00 P
Optical control of 4f orbital state in rare-earth metals —
N. Thielemann-Kühn1, ∙T. Amrhein1, W. Bronsch1, S. Jana2,
N. Pontius2, R. Engel3, P. Miedema3, D. Legut4, K. Carva5,
U. Atxitia1, B. Van Kuiken6, M. Teichmann6, R. Carley6,
L. Mercadier6, A. Yaroslavtsev6,7, G. Mercurio6, L. Le
Guyader6, N. Agarwal6, R. Gort6, A. Scherz6, M. Beye3,
P. Oppeneer7, M. Weinelt1, and C. Schüßler-Langeheine2 —
1Freie Universität Berlin — 2HZB — 3DESY — 4IT4Innovations —
5Charles University — 6European XFEL — 7Uppsala University
High density magnetic storage devices base on materials with large
magneto crystalline anisotropy (MCA) that needs to be overcome by
laser heating above the Curie temperature to enable bit writing [1]. In
a time-resolved X-ray absorption experiment at the European XFEL
we found that the MCA itself can be manipulated on fs time scales by
an optical stimulus [2]. In 4f rare-earth metals the magnetic moment
and high MCA stems from the 4f system that is not directly accessible
with optical wavelengths. We show, however, that the direct excitation
of 5d electrons drives 4f-5d inelastic electron scattering and 4f-5d elec-
tron transfer, initiating orbital excitations in the 4f shell that change
the MCA tremendously. Besides the technological relevance of such
handle on MCA, 4f electronic excitations directly alter exchange and
electron-phonon coupling and thus contribute to a more fundamental
understanding of non-equilibrium dynamics.

[1] W. Challener et al. Nature Photon 3, 220-224 (2009).
[2] arXiv:2106.09999

MA 18.40 Fri 10:00 P
Characterization of superconducting niobium lumped-
element-resonators for strong magnon-photon coupling to
yttrium-iron-garnet (YIG) structures — ∙Philipp Geyer1,

Karl Heimrich1, Philip Trempler1, Frank Heyroth2, San-
dra Gottwals1, and Georg Schmidt1,2 — 1Institut für Physik,
Martin-Luther-Universität Halle-Wittenberg, Von-Danckelmann-Platz
3, 06120 Halle (Saale), Germany — 2Interdisziplinäres Zentrum für
Materialwissenschaften, Martin-Luther-Universität Halle-Wittenberg,
Nanotechnikum Weinberg, 06120 Halle (Saale), Germany
In the past years the field of hybrid quantum magnonics appears
a promising candidate for quantum information processing. Here,
magnons can be an important mediator for coupling between differ-
ent quantum states [1]. We investigate superconducting Nb lumped-
element-resonators grown on annealed sapphire (0001) substrates. The
resonators are fabricated by optical lithography, Nb sputtering and lift-
off. The deposition of niobium was done by argon ion sputtering at
room-temperature and the niobium was not covered by a protecting
layer. Nevertheless, we observe for 50 nm thin films superconducting
transition temperatures above 7 K and sufficiently high critical B-
fields. Our work is focused on resonators which excite preferably high
localized magnetic fields. YIG particles will be transferred from high
quality free standing YIG microstructures to achieve strong coupling
between microwave photons and magnons [3]. [1] D. Lachange-Quirion
et.Al. Science, Vol. 367, Issue 6476, pp. 425-428 (2020) [2] P. Trempler
et. Al. Appl. Phys. Lett. 117, 232401 (2020)

MA 18.41 Fri 10:00 P
Mapping the Stray Fields of a Micromagnet Using Spin Cen-
ters in SiC — ∙Mauricio Bejarano1,2, Francisco Jose Trindade
Goncalves1, Michael Hollenbach1,2, Toni Hache1,3, Tobias
Hula1,3, Yonder Berencén1, Jürgen Fassbender1, Manfred
Helm1, Georgy V. Astakhov1, and Helmut Schultheiss1 —
1Helmholtz-Zentrum Dresden-Rossendorf, 01328 Dresden, Germany
— 2Technische Universität Dresden, 01062 Dresden, Germany —
3Technische Universität Chemnitz, 09107 Chemnitz, Germany
We report on utilizing an ensemble of VSi centers as a room-
temperature sensor of static stray fields generated by magnetic mi-
crostructures patterned on top of a SiC substrate. We use optically-
detected magnetic resonance (ODMR) to measure the impact of the
stray fields on the intrinsic VSi resonance frequencies. The spin res-
onance at the spin centers is driven by a micrometer-sized microwave
antenna patterned next to the magnetic element. The antenna pat-
tern is made to ensure that the driving microwave fields are delivered
locally and more efficiently compared to conventional millimeter-sized
circuits. We observe a spatially dependent frequency shift of the VSi
resonances which enables us to determine the field contribution from
the magnetic element in its close vicinity. Our results are a first step
toward developing magnon-quantum applications by deploying local
microwave fields and stray fields at the micrometer length scale. This
work was supported in part by the German Research Foundation under
Grants SCHU 2922/4-1 and AS 310/5-1.

MA 18.42 Fri 10:00 P
Optical read-out of the Néel vector in metallic antiferromag-
net Mn2Au — ∙V. Grigorev1, M. Filianina1, S. Yu. Bodnar1,
S. Sobolev1, N. Bhattacharjee1, S. Bommanaboyena1, Y.
Lytvynenko1, Y. Skourski2, D. Fuchs3, M. Klaeui1, M.
Jourdan1, and J. Demsar1 — 1Institute of Physics, Uni Mainz,
55128 Mainz, Germany — 2HLD-EMFL, HZDR, 01328 Dresden, Ger-
many — 3IQMT, KIT, 76344 Eggenstein-Leopoldshafen, Germany
Metallic antiferromagnets with broken inversion symmetry on the two
sublattices, strong spin-orbit coupling and high Néel temperatures offer
new opportunities for applications in spintronics. Especially Mn2Au,
with high Néel temperature and conductivity, is particularly interest-
ing for real-world applications. The read-out of the staggered magne-
tization, i.e. the Néel vector is limited to studies of anisotropic mag-
netoresistance or X-ray magnetic linear dichroism. Here, we report on
the in-plane reflectivity anisotropy of Mn2Au (001) films, which were
Néel vector aligned in pulsed magnetic field. In the near-infrared,
the anisotropy is ≈ 0.6%, with higher reflectivity for the light polar-
ized along the Néel vector. The observed magnetic linear dichroism is
about four times larger than the anisotropic magnetoresistance, sug-
gesting the dichroism in Mn2Au is a result of the strong spin-orbit
interactions giving rise to anisotropy of interband optical transitions,
in-line with recent studies of electronic band-structure. The consider-
able magnetic linear dichroism in the near-infrared could be used for
ultrafast optical read-out of the Néel vector in Mn2Au.
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