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MA 15.1 Tue 10:00 P1
Truly Chiral Phonons Arising From Chirality-Selective
Magnon-Phonon Coupling — ePuiLipp RIEGER!, MARKUS
WEISSENHOFER!2, Luca Mikapze!, M. S. MrupuL!, ULRrIicH
Nowak?3, and PErer M. OppeENEER! — !Uppsala University, Up-
psala, Sweden — 2Freie Universitit Berlin, Berlin, Germany —

3Universitit Konstanz, Konstanz, Germany

Growing attention has focused on the angular momentum of phonons,
particularly in ultrafast magnetization dynamics. This arises from the
circular or elliptical motion of atoms around equilibrium positions,
forming collective modes known as chiral phonons.

Structural inversion symmetry (P) breaking is well known to give
rise to chiral phonons. Here, we present an alternative mechanism
for the generation of chiral phonons, stemming from magnon-phonon
coupling in P-symmetric crystal lattices with time-reversal symmetry
breaking.

We investigate magnon-phonon coupling in bcc Fe using a first-
principles framework. Our calculations reveal the hybridization of
magnon and phonon modes, giving rise to magnon-polarons and an
avoided crossing (energy gap) in the dispersion relations. Along spe-
cific high-symmetry lines in reciprocal space, we observe that magnon
coupling transforms degenerate transverse phonon modes into chiral
phonons, characterized by an energy splitting between left- and right-
handed modes. Our findings challenge conventional magneto-elastic
interpretations and reveal zero-point phonon angular momentum and
anomalous Hall effects linked to finite (spin) Berry curvatures.

MA 15.2 Tue 10:00 P1
Polymer-free stacking and p-ARPES of multiferroic
CuCrP,Ss — eNikLas LeuTH!, Tim Jacos!, JEFF STrRasDAs!,

WENDONG WaNG2, RomaN GoRBACHEV?, ELENA VOLOSHINAS,

Yurlty Depkov®, Marcus LieBMmann!, Vitay Fever?, and
MARKUS MORGENSTERN! — !II. Institute of Physics B, RWTH-
Aachen University, Germany — 2?National Graphene Institute, Uni-

versity of Manchester, UK — 3Department of Physics, Shanghai
University, China — 4PGI 6, Forschungszentrum Jiilich, Germany

Transition-metal (Tm) phosphorus trisulfides are antiferromagnetic
van-der-Waals materials with various magnetic orders, providing a
platform for detailed studying and tuning of 2D magnetism [1,2]. The
binary Tm compound CuCrP2Sg exhibits additional ferro-/ antiferro-
electricity and magnetoelectric coupling enabling gate induced mag-
netic orders [2]. We present results on stacking of this material by a
fully inorganic transfer process in a glovebox developed by the Uni-
versity of Manchester, leading to polymer-free inter- and surfaces [3].
These stacks are analysed by atomic force microscopy and x-ray pho-
toelectron spectroscopy. After transfer in ultra-high vacuum, they
are suitable for surface-sensitive angular-resolved photoelectron spec-
troscopy (ARPES) with micrometre focus. We tracked the band struc-
ture from 300 K to 40 K covering several known phase transitions and
discuss changes of the band structure in comparison with density func-
tional theory calculations and analyse the relevant photoelectron ma-
trix elements. [1] J. Mater. Chem. A, 2021, 9, 2560-2591. [2] Nat.
Comm., 2024, 15, 3029. [3] Nat. Electron., 2023, 6, 981-990.

MA 15.3 Tue 10:00 P1
Towards time-resolved cubic Magneto-optic Kerr effect mea-
surements — eFARELL KEISER, WENTAO ZHANG, YUHAO MENG,
Maik GAERNER, NicoLas BEERMANN, HassaN HAFEz, Savio FaB-
RETTI, T1M0O KuscHEL, and DMiTRY TURCHINOVICH — Bielefeld Uni-
versity, Germany

The magneto-optic Kerr effect (MOKE) represents an alteration in
the polarization of light when it is reflected from a magnetized surface.
MOKE-based techniques are widely employed to characterize the mag-
netic properties of thin films. While many experiments focus on first-
or second-order MOKE [1,2], a systematic investigation of the third or-
der ”"cubic MOKE” (CMOKE) was only reported recently [3]. In this
study, we present time-resolved MOKE measurements in Ni(111) thin
films to investigate the dynamics of CMOKE. Specifically, we measure
MOKE-curves for different sample orientations under strong optical
pumping to observe the influence of demagnetization on the CMOKE.
Time-resolved MOKE measurements were performed for different sam-
ple orientations and pump fluences.

Location: P1

[1] R. Silber et al., Appl. Phys. Lett. 116, 262401 (2020)
[2] R. Silber et al., Phys. Rev. B 100, 064403 (2019)
[3] M. Gaerner et al., Phys. Rev. Applied 22, 024066 (2024)

MA 154 Tue 10:00 P1
Cubic magneto-optic Kerr effect in Ni(111) and Co(111)
thin films depending on the angle of incidence — eMALTE

ScHAEFFER!, MAIK GAERNER!, ROBIN SILBER?, JaAROSLAV HAMRLE?,

MARTIN WORTMANN?, ANDREA EnrmMaNN?, and Timo KuscHEL! —
1Bielefeld University, Germany — 2VSB-Technical University of Os-
trava, Czechia — 3Charles University Prague, Czechia — 4Bielefeld

University of Applied Science and Arts, Germany

The magneto-optic Kerr effect (MOKE) describes the change in polar-
ization of linear polarized light when reflected from a magnetized sam-
ple. It can be utilized to investigate magnetic properties of thin films
and microstructures. In most cases, only the linear dependence on the
magnetization M and sometimes the quadratic contribution depending
on M? (QMOKE) are studied [1,2]. The third-order MOKE, so-called
cubic MOKE (CMOKE), has only been studied recently [3,4]. In order
to separate the individual MOKE contributions, the eight-directional
method is used by applying an external magnetic field in eight different
in-plane directions. In this contribution, we measured QMOKE and
CMOKE in ferromagnetic Ni(111) and Co(111) thin films for different
angles of incidence ranging from 45° to normal. We compared the
findings with theoretical predictions based on Yeh’s matrix formalism.

[1] R. Silber et al., Phys. Rev. B 100, 064403 (2019)

[2] R. Silber et al., Appl. Phys. Lett. 116, 262401 (2020)

[3] M. Gaerner et al., Phys. Rev. Applied 22, 024066 (2024)

[4] See Focus Session 'Magneto-transport and magneto-optics of
higher orders in magnetization’ at DPG Meeting 2025 in Regensburg

MA 15.5 Tue 10:00 P1
Dynamical Mean Field Theory for Spin Systems at Finite
Temperature — ePrRzZEMYSLAW BIENIEK, TiM0O GRASSER, and GOTZ
UHRriG — Technische Universitdt Dortmund, Fakultdt Physik

In the recent years, a dynamical mean field theory approach for spin
systems at infinite temperature (spinDMFT) was developed. It is an
approximate technique in the limit of an infinite coordination num-
ber, reducing the full dynamics of a spin system to a problem of a
single spin interacting with a dynamical environment field. This al-
lows for very efficient computation of spin correlations, which shows
good agreement with other computational techniques and excellently
describes nuclear magnetic resonance (NMR) experiments.

However, the current version of spinDMFT applies only to systems
at infinite temperature and two-site couplings. We aim at extending
the technique. One goal is to address finite temperatures, but still
above any ordering temperature. To this end, we modify the approach
to dynamical Green’s functions instead of spin correlations. The sec-
ond goal is to deal with three-site couplings as they arise in experiments
with magic angle spinning. We benchmark the developed techniques
for various spin models by comparing the results with other numerical
approaches and discuss possible applications.

MA 15.6 Tue 10:00 P1
Spin Textures and Surface State Sequences of a Proto-
typical Topological Insulator Revealed by Momentum Mi-
croscopy — eWEI-SHENG Cuiub2) INa MARIE VERzOLA®, YING-
Jiun Cuenb?*, Rovi ANGELO BELOYA ViLLaos®, CLaUs MICHAEL
ScuNEIDER'2, FENG-CHUAN CHUANGS3, and CHrisTIAN Tuschr!?2
— 1Forschungszentrum Jiilich, Peter Griinberg Institut PGI-6, 52425
Jiilich, Germany — 2Fakultét fiir Physik, Universitat Duisburg-Essen,
47057 Duisburg, Germany — 3National Sun Yat-sen University, De-
partment of Physics, 80424 Kaohsiung, Taiwan — *Forschungszentrum
Jilich,Ernst Ruska-Centre ER-C-1, 52425 Jiilich, Germany

As a hallmark of the prototypical topological insulator of BisSes, its
intriguing topological surface state (T'SS) has been extensively stud-
ied. By using spin-resolving momentum microscopy (SPEMM) with
an Au passivated Ir(100) imaging spin filter, we directly recorded the
spin-resolved momentum maps (kz,ky) over entire surface Brillouin
zone (SBZ) of BizSe3. In addition to the well-known Dirac cone at the
Fermi level, our measurements reveal a sequence of several Dirac-like
spin textures and crossings. Our first-principles calculations indicate
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that those overlooked bands are attributed to BizSes surface states
spanning a wide binding energy up to 4 eV below the Fermi level.

MA 15.7 Tue 10:00 P1
A single crystal study of the kagome magnets RMn6Sn6
— eANA Kurranipze!:2, Suinco Yamamoro!, KLara UHLIROVAS,
YURII SKOURSKI', SERGEI ZHERLITSYN!, JEREMY SoOURD!, and
Joacuim Wosnitzal*?2 — !Hochfeld-Magnetlabor Dresden (HLD-
EMFL), HZDR, Dresden, Germany — 2Institut fiir Festkorper- und
Materialphysik, TU Dresden,Germany — 3Materials Growth and Mea-
surement Laboratory (MGML), Charles University, Prague, Czech Re-
public

The kagome magnets RMn6Sn6 (R = Sc, Y, Gd-Lu) with hexagonal
structure (P6/mmm) attract attention due to a possible correlation be-
tween the observed topological electronic properties and various mag-
netic phases. We synthesized high-quality single crystals of RMn6Sn6
(R = Er and Tm) by a tin-flux method. We performed scanning elec-
tron microscopy, energy-dispersive x-ray spectroscopy, and wavelength
dispersive x-ray fluorescence measurements to characterize the phase
purity of the samples, which showed a composition close to the nominal
stoichiometric ratio. We observed approximately 0.25 at.% aluminum
impurity, which originated from the alumina crucibles used. In ad-
dition to the chemical characterization, we will discuss the magnetic
properties from our preliminary magnetization results under magnetic
fields applied along the principal crystallographic axes.

MA 15.8 Tue 10:00 P1
Static and dynamic magnetic properties in the Li-rich an-
tiperovskite (LizFe)ChO (Ch = S, Se) — eF.L. CarsTens!,
F. SeewaLp?, T. ScuuLze??3, N. GrAssLER?, M.A.A. MoHAMED?,
S. HampeL3, L. Sincer!, H.-H. Krauss?, H.-J. Grare®, and R.
KringELER! — !Kirchhoff Institute for Physics, Heidelberg University,
Germany — 2Institut fiir Festkrperphysik, TU Dresden, Germany —
3Leibniz Institute for Solid State and Materials Research IFW Dres-
den, Germany

The recently discovered class of lithium-rich antiperovskites crystallize
in cubic antiperovskite crystal structure such that LiT and transition
metal ions TM2* are randomly distributed at the same atomic posi-
tion. They octahedrally coordinate central O2~ ions while the chalco-
gens (S27/Se?™) are at corners of the cubic crystallographic cell. De-
spite their compelling properties as high-capacity cathode materials,
very little is known about their electronic and magnetic properties.
Here, we report static magnetisation, Md&ssbauer, and NMR studies
on Li-rich antiperovskite (LioFe)ChO (Ch = S, Se). Our data show a
Pauli paramagnetic-like behaviour, a long-range antiferromagnetically
ordered ground state and a regime of short-range magnetic order at
least up to 100 K. Our results are consistent with predominantly ran-
dom Li-Fe distribution on the shared lattice position. In addition, the
effect of Li-hopping is observed and discussed. Overall, our data eluci-
date magnetism in a disordered presumably semimetallic system with
thermally induced ionic dynamics.

MA 15.9 Tue 10:00 P1
Manipulation of Surface Domains in an Ultrasoft van-der-
Waals Ferromagnet — oSTEPHAN ScHMUTZLER', YICHEN JIN',
GuaNncyao Mi1ao?3, FroriaN KronasT?, SErGIO VALENcCIA?, ZE-
FANG L1, MARTIN WEINELT!, and CorNELIUS GAHL! — Fachbereich
Physik, Freie Universitat Berlin, Arnimallee 14, 14195 Berlin, Ger-
many — 2Beijing National Laboratory for Condensed Matter Physics
and Institute of Physics, Chinese Academy of Sciences, Beijing 100190,
China — 3Department of Physics and CSMB, Humboldt-Universitt
zu Berlin, Berlin 12489, Germany — *Helmholtz-Zentrum Berlin,
Albert-Einstein-Str. 15, 12489 Berlin, Germany — ®School of Physics,
Nankai University, Tianjin, China
The layered van-der-Waals material CroGeaTeg (CGT) is a very soft
ferromagnet at temperatures below 61 K. We show by X-ray mag-
netic circular dichroism in photoelectron emission microscopy (XMCD-
PEEM) that the surface domain structure of a bulk CGT crystal can
be reproducibly switched between topologically different phases by ul-
trashort laser pulse trains in combination with applying small magnetic
fields. The effect is attributed to the transient temperature profile nor-
mal to the surface established by the interplay of absorption of light
and the low interlayer heat conductivity of the material. The laser pa-
rameters accordingly allow for tayloring the sample depth of domain
manipulation.

MA 15.10 Tue 10:00 P1

Sensing the Spin States of Individual Lanthanide Atoms on a
surface — eKvyunciu Nou!2:3, GrRecory Czap3, JAIRO VELASCO
Jr.34 RocER M. MACFARLANE®, HARALD BRUNE®'®| and CHRISTO-
pHER P. LuTz3 — !Center for Quantum 467 Nanoscience (QNS), In-
stitute of Basic Science (IBS), Seoul 468 03760, Republic of Korea —
2Department of Physics, Ewha 469 Womans University, Seoul 03760,
Republic of Korea — 3IBM Almaden Research Center, San Jose, 466
California 95120, United States — *Department of Physics, 472 Uni-
versity of California, Santa Cruz, California 95064, 473 United States
— SInstitute of Physics, Ecole 458 Polytechnique Fédérale de Lausanne
(EPFL), Lausanne CH- 459 1015, Switzerland

Research on single atoms and molecules of lanthanide elements has
become a focal point in materials science due to their exceptional mag-
netic and electronic properties arising from the 4f shell electrons.

Here, we introduce the magnetic property of individual Samarium
(Sm) and Europium (Eu) atoms, which has nearly half-filled and half-
filled 4f shell each, adsorbed on various binding sites of a MgO thin
film. Using electron spin resonance scanning tunneling microscopy
(ESR-STM), we analyze the spin structures of Sm and Eu on differ-
ent binding sites. Titanium (Ti), a well-established atom, serves as
a spin sensor to detect interactions with the lanthanide atoms. Our
comparison across binding sites reveals distinct spin characteristics of
the lanthanides on a surface, which further opens a way to implement
lanthanide atoms to quantum devices.

MA 15.11 Tue 10:00 P1
Applications of 3D Nano-Lithography in Magnetism —
eJaNa KreDpL!, CHrisTIAN DENKER!, CorNELIUS FENDLER?, JuU-

LiA BeTHUNE!, NiNna MEevER!, THERESA BRINKER!, FINN-F.
Stiewr!, Hauke HEeveEN!, Curis BapenHoRsT!, ALENA Ronc!,
JakoB Warowski!, RoBIN SILBER?, MARK DOERR!, RAGHVEN-
DRA PALANKAR!, Uwe T. BoRNSCHEUER!, MARCEL KoHLMANN!,
Tont Hacue®, MicuagLa LammeL?, ALEXANDER PAARMANN®,
ANDY THoMAs?, RoBERT BLick?, MiHAELA DELCEA!, and MARKUS
MUONzENBERG! — 1University of Greifswald, Germany — 2University
of Hamburg, Germany — 3VSB-Technical University of Ostrava, Czech
Republic — 4IFW Dresden, Germany — ®Fritz Haber Institute of Max
Planck Society, Berlin, Germany — %Helmholtz-Zentrum Dresden-

Rossendorf, Germany

3D 2-Photon-Lithography, originally developed for 3D photonic crys-
tals, opens a wide range of new possible applications in many fields,
e.g. life sciences, micro-optics and mechanics. We will present our
recent applications of 3D 2-Photon-lithography and show 3D evapo-
ration masks for in-situ device fabrication using different deposition
angles, infra-red laser light focusing lenses directly fabricated on op-
tical fibers, tunnel structures for guiding growth of neurons [1], pil-
lars for investigation of cell mechanics and master-mold fabrication for
Polydimethylsiloxane (PDMS) micro-fluidic channels. Based on our
experience we will discuss possible applications in magnetism. [1] C.
Fendler et al., Adv. Biosys. 5 (2019) doi: 10.1002/adbi.201970054

MA 15.12 Tue 10:00 P1
Straining three-dimensional magnetic nanostructures —
eJost Craupio CorsaLETTI FiLHO, MOHAMMAD SEDGHI, ELINA
ZHAKINA, MARKUS KOnNIG, ELENA GATI, and CLAIRE DONNELLY —
Max Planck Institute for Chemical Physics of Solids, Dresden, Ger-
many

The study of nanoscale magnetic objects has led to fascinating discov-
eries over the past few decades. Three-dimensional magnetism offers
new opportunities to develop compact energy storage devices and ex-
plore spin textures and novel domain walls, which could be crucial
for energy-efficient computation. To improve our fundamental under-
standing and enable the development of new devices, it is important
to be able to tune the magnetic properties of materials. One way to
achieve the controlled manipulation of magnetic properties is through
the application of strain. While the straining of materials is well es-
tablished for both bulk, and thin film samples, applying strain to 3D
magnetic nanostructures remains an open challenge. In this project we
develop a protocol to strain three-dimensional cobalt nanostructures
grown with focused electron beam induced deposition. By performing
in-situ measurements as a function of applied strain, we explore first
the mechanical properties of the 3D nanostructures under an electron
microscope, and secondly, the evolution of the magnetic properties
of the nanostructure with strain. The straining of magnetic nanos-
tructures opens the door to control of magnetic textures in complex
geometries, of key importance both to our fundamental understanding,
and the development of new devices.
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MA 15.13 Tue 10:00 P1
Micromagnetic Simulations of Domain Wall Dynamics in
Chiral Nanostructures — elasoN-KoNnsTaNTINOS Douveas!,
PAMELA MoORALES FERNANDEz!'®, SANDRA Ruiz- GomEez®, ELINA
ZuakINAZ, SEBASTIAN WiNTZ?, MarRKkUs KoONiG2, AurELIo HIERRO
Robpricuez®, StMoNE Finizio®, Luke TurNBuLL?, NaiMI LEo?, DI-
ETER SUESs!, AMALIO FERNANDEZ-PAcHECO®, CLAIRE DONNELLY?Z9,
and CrLaas ABERT! — Faculty of Physics, University of Vienna, Aus-
tria — ?Max Planck Institute for Chemical Physics of Solids, Dresden,
Germany — 3ALBALBA Synchrotron Light Source, CELLS, Spain
— 4Helmbholtz Zentrum Berlin BESSY II, Germany — °CINN CSIC,
University of Oviedo, Spain — SPaul Scherrer Institut, Swiss Light
Source, Switzerland — "Loughborough University, United Kingdom
— 8Institute of Applied Physics, University of Vienna, Austria —
9International Institute for Sustainability with Knotted Matter, Japan

We investigate domain wall (DW) eigenmodes in three-dimensional chi-
ral magnetic nanostructures through micromagnetic simulations using
the finite-element method. Our study focuses on double helices un-
der external magnetic fields, examining the relationship between DW
behavior and structural parameters. We employ two computational
approaches: a small-scale model for extensive parameter space explo-
ration and a larger structure matching experimental specimens. By
implementing X-ray magnetic circular dichroism simulations, we pro-
vide direct comparison with experimental data, offering insights into
DW mechanics in curved geometries.

MA 15.14 Tue 10:00 P1
Developing a two sublattice model for spin inertia and nu-
tation — eTAREK Moussal, RitTwik MonDALZ?, and AKASHDEEP
KaMrA! — Department of Physics, RPTU Kaiserlautern-Landau,
Kaiserslautern, Germany — 2Department of Physics, Indian Institute

of Technology (ISM) Dhanbad, India

Recent theoretical and experimental works on ultrafast magnetization
dynamics suggest the existence of a finite spin inertia resulting in a
nutation mode. Using the Landau-Lifshitz-Gilbert equation, we de-
velop a two sublattice model for the description of spin inertia on the
basis of an effective spin-orbit-coupling description and results for two
sublattice ferrimagnets. We examine the conditions under which the
two-sublattice model leads us to the magnetization dynamics descrip-
tion including spin inertia.

MA 15.15 Tue 10:00 P1
Flip-flop transport of magnetic cuboidal particles in dynamic
potential energy landscapes for Lab-on-Chip applications
— eJoNas Bugasg, CHRISTIAN JANZEN, ARNE VERELJKEN, YAHYA
SuuBBAK, NikorLalr WEIDT, Rico HunnsTOCK, and ARNO EHRES-
MANN — Institute of Physics , University of Kassel, 34132 Kassel

The unique possibility to transport magnetic particles using controlled
magnetic forces have resulted in their increased use in bio-applications.
We, therefore, present the remotely controlled transport mechanism for
cubiodal particles, fabricated using two-photon polymerization (2PP)
lithography above a magnetically patterned flat substrate. By sput-
tering a magnetic exchange bias thin film system on the surface of
the polymeric particles, we fix the magnetic moment of the particles
along the elongated axis. We characterized the magnetic properties of
the custom-made particles and studied their exotic transport within a
periodic magnetic stray field landscape, artificially created by paral-
lel stripe domains fabricated via ion bombardment induced magnetic
patterning [1]. The shape anisotropy contributions and the rotation
dynamics of the particles in a quiescent liquid environment leading to
the lateral walking and flipping modes of the particle transport are
characterized using optical microscopy. This transport mechanism is
promising for the detection of biomolecules in Lab-on-Chip devices [2]
and for probing the effective field direction of dynamically transformed
magnetic stray field landscapes.

[1] Ehresmann et al. (2015), Sensors, (15): 28854.

[2] Lowensohn et al. (2020), Langmuir, (36): 7100.

MA 15.16 Tue 10:00 P1
Current status and outlooks in time-resolved scanning trans-
mission X-ray microscopy imaging — SimonNE Finizio!, BART
OLSTHOORN2, JoE BaILEY!, CLAIRE DONNELLY3, SINA Mayrl:4
ArLes HraBech?, and eJorc RaaBre! — 'Paul Scherrer Institut,
Villigen PSI, Switzerland — 2Nordita (KTH), Stockholm, Sweden —
3MPI-CPFS, Dresden, Germany — *DMATL, ETH Zurich, Zurich,
Switzerland

Time-resolved X-ray microscopy is a powerful imaging technique that
has been extensively employed for the study of dynamical processes in
condensed matter systems. In particular, time-resolved scanning trans-
mission X-ray microscopy (TR-STXM) has been the workhorse in the
experimental study of magneto-dynamical processes such as magnon-
ics, switching, domain wall motion, and the dynamics of topological
magnetic objects.

In this contribution, we will present the current status and outlooks
of TR-STXM imaging at soft X-ray energies. The TR-STXM setup of
the Swiss Light Source (SLS) will be presented, together with exam-
ples of 3D TR-STXM imaging, of periodogram-based imaging, and of
how to overcome the limitations given by the X-ray pulse width.

In addition, we will present the planned future developments of the
technique in view of the significant increase of coherent photon flux
that will be offered by the upgrade of the SLS to a diffraction limited
storage ring.

MA 15.17 Tue 10:00 P1
Micro-Hall magnetometry on magnetic grains and nanostruc-
tures — e BEREKET GHEBRETINSAE and JENS MULLER — Institute of
Physics, Goethe University Frankfurt, 60438 Frankfurt (M), Germany

Micro-Hall magnetometry is a highly versatile and extremely sensi-
tive magnetic measurement technique which allows for stray field mea-
surements on micro- to nanosized samples with nanotesla sensitivity.
The magnetometer is a Hall sensor based upon an AlGaAs/GaAs het-
erostructure which hosts a 2DEG whose unparalleled electron mobility
in measurements directly translates into an ultrahigh stray-field reso-
lution. Micro-Hall sensors have previously been used for diverse pur-
poses such as resolving the discrete lattice potential inside a YIG thin
film [1], pinpointing the onset of the formation of magnetic polarons
inside ferromagnetic EuBg [2] as well as investigating the magneto-
statics and the magnetization dynamics of two- and three-dimensional
artificial spin ice systems [3]. Here we outline a (PhD) thesis project
which intends to exploit the capabilities and the versatility of micro-
Hall magnetometry to investigate a variety of magnetic systems of cur-
rent scientific interest. We explain how micro-Hall measurements on
specially prepared micron-sized YIG flakes, exchange-biased ferromag-
netic bricks, and most of all, three-dimensional Co3zFe nanotetrapod
lattices serve to elucidate their characteristic properties and add upon
our current understanding of the magnetism in these systems.

[1] K. Novoselov et al. Nature 426, 812-816 (2003)

[2] M. Pohlit et al. Phys. Rev. Lett. 120, 257201 (2018)

[3] L. Keller et al. Sci Rep. 8, 6160 (2018)

MA 15.18 Tue 10:00 P1
Impact of sample dimensions on the anomalous Hall ef-
fect response — eDOMINIK VOGEL, DENISE REUSTLEN, SEBASTIAN
SAILLER, GREGOR SKOBJIN, MICHAELA LAMMEL, RICHARD SCHLITZ,
and SEBASTIAN T. B. GOENNENWEIN — Fachbereich Physik, Univer-
sitdt Konstanz, Konstanz, Germany

The anomalous Hall effect (AHE) enables an electrical detection of
the magnetization in ferromagnetic conductors. In typical AHE mea-
surements, the voltage transverse to both the applied charge current
and magnetic field is detected. Recording this voltage as a function
of magnetic field strength and polarity allows one to infer the mag-
netic hysteresis loop of a given magnetic microstructure. However,
the absolute magnitude of the AHE voltage characteristically scales
with the sample dimensions. In particular, the smaller the width w
of the respective studied Hall bar microstructure, the smaller the Hall
voltage signal for constant current density. In order to establish the
minimal sample dimensions required for a detectable AHE signal, we
have systematically varied the dimensions of Hall bar microstructures
patterned into thin Co/Pt multilayers with perpendicular magnetic
anisotropy and measured their Hall response as a function of field
magnitude and current density. We critically discuss the scaling of the
Hall voltage with sample dimensions observed and its implications for
Hall effect-based experiments in magnetic nanostructures.

MA 15.19 Tue 10:00 P1
Bright days ahead - Soft X-ray scanning microscopy at 4th
generation lightsources — eSmonE Finizio!, Tim BurcHER!:2,
Lars HeLLer!, Benjamin WarTs!, Bracos Sararimov!, Mirko
HoirLer!, and JO6rRG RaaBe! — 1Paul Scherrer Institut, Villigen PSI,

Switzerland — ?Max-Born-Institut, Berlin, Germany

Diffraction limited synchrotron (DLSR), or 4th generation, light
sources are now delivering an increase in the coherent photon flux
of several orders of magnitude compared to the current 3rd generation
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storage ring design, revolutionizing synchtrotron-based experiments.

For scanning transmission X-ray microscopy (STXM), the increase in
coherent photon flux will allow us to routinely perform high-resolution
imaging, as it will tackle all the issues occurring for high-resolution X-
ray optics. In addition, the combined increase in coherent photon flux,
in the available (GPU) computational power, and in the performances
of 2D soft X-ray detectors will also enable for the routine performing
of high-resolution soft X-ray ptychographic imaging.

In this presentation, we will show the current status of the com-
missioning of a new combined STXM and soft X-ray ptychography
endstation at the SoftiMAX beamline of the MaxIV DLSR, and the
first results in the ptychographic imaging of the magneto-electric cou-
pling between ferroelectric domains and spin cycloid in freestanding
BiFeO3 thin films, which fully exploit the sub-5nm spatial resolutions
achievable with the technique.

MA 15.20 Tue 10:00 P1
Theory of Magnetization Dynamics Control by Phonons —
eMERITXELL VALLS Boix and ALEXANDER Mook — Johannes Guten-
berg University, Mainz

Spin-lattice coupling plays a crucial role in facilitating angular mo-
mentum exchange between the lattice and magnetic subsystems. In
this work, we explore how this coupling can be harnessed to enhance
the lifetime of magnons in ferromagnetic materials. Specifically, we
focus on the interaction between propagating surface acoustic waves
and a proximate magnetic system, where these waves generate a torque
on the spins. Using perturbation theory, we derive the effective field
arising from magneto-rotational coupling and subsequently define the
resulting torque. In particular, we investigate whether a damping-
like component of the torque can emerge, which could act as an anti-
damping mechanism to counteract the intrinsic magnon damping.

MA 15.21 Tue 10:00 P1
Prospects of spin dynamic mean-field theory for nuclear mag-
netic resonance — eTimMo GRrAsserR and GOtz S. Unric — Con-
densed Matter Physics, TU Dortmund University, Germany

The recently developed dynamic mean-field theory for spins at infinite
temperature (spinDMFT) [1] is perfectly tailored to simulate NMR
experiments. The underlying idea of spinDMFT is to couple a spin
to a dynamic Gaussian mean-field with second moments that are self-
consistently linked to the spin’s autocorrelations. The approach can be
straight-forwardly improved by considering clusters of spins quantum-
mechanically in a mean-field background [2,3]. As such, the extension
to a non-local spinDMFT (nl-spinDMFT) has been successfully bench-
marked for calcium fluoride (CaF2) and adamantane (C19Hjig) [3]. Due
to the low computational requirements and the high flexibility of the
method, it can be applied to various scenarios in NMR such as magic
angle spinning (MAS) or spin diffusion.

[1] T. GréaRer et al., Phys. Rev. Research 3, 043168 (2021).

[2] T. GréaRer et al., Phys. Rev. Research 5, 043191 (2023).

[3] T. Grafer et al., Solid State NMR 132, 101936 (2024).

MA 15.22 Tue 10:00 P1
Micromagnetic simulation of an X-shaped crossing controlled
by the orientation of an external bias magnetic field —
oSVEN NIEHUES, ROBERT ScHMIDT, JANNIS BENSMANN, STEFFEN
MICHAELIS DE VASCONCELLOS, and RupoLF BraTscHiTscH — In-
stitute of Physics, University of Miinster, Germany

Magnonics is a well-known research field in solid-state physics, which
studies magnetic phenomena and the propagation of spin waves and
their respective quanta, called magnons. The possibility of steering
the propagation direction of spin waves in magnetic insulators such
as yttrium iron garnet (YIG) is of crucial importance for the realiza-
tion of magnonic logic devices. By changing the orientation of the
external bias magnetic field relative to the propagation direction, the
propagation of spin waves can be manipulated. In this work, numeric
simulations of an X-shaped YIG crossing are presented, which allows
the steering of spin waves from one input arm into all three output
arms at selected frequencies by rotation of the magnetic bias field.

MA 15.23 Tue 10:00 P1
Coupled dynamic modes of a skyrmion chain in a synthetic
antiferromagnet (SAF) — eKauser ZUuLFIQARD23, SaMUEL
Hovur!b3, MaRrTIN Lanc!®, SwapNeeL AmiT Paraak!:3, and Hans
FaNconr!34 — IMax Planck Institute for the Structure and Dynam-
ics of the Matter, Hamburg, Germany. — 2University of Hamburg,
Hamburg, Germany. — 3Center for Free Electron Laser, Hamburg,

Hamburg, Germany. — *University of Southampton, Southampton,
United Kingdom.

Synthetic antiferromagnets (SAFs) are multilayer structures with fer-
romagnetic layers coupled via RKKY interaction [1]. Skyrmions in
SAFs are smaller than in ferromagnetic systems, and studying their
modes provides insights into their dynamics and stability, enhancing
their potential for spintronic devices [2].

In this work, we expand on previous studies of skyrmion dynamics in
circular geometries [3]| by exploring a chain of Néel-type skyrmions in a
rectangular strip using finite-difference micromagnetic simulations [4].
We use the ringdown method to excite the system with a sinc pulse.
Through Fourier analysis, we identify individual modes and observe
hybrid and coupled breathing modes among layers.

This work is funded by Marie Sktodowska-Curie (grant 101152613),
MaMMoS (Horizon Europe, grant 101135546), and HEC-DAAD (ID
57630247).

[1]. Physical Review B 94, 064406 (2016) [2]. Applied Physics Let-
ters 118, 082403 (2021) [3]|. Physical Review B 102, 104403 (2020) [4].
IEEE Transactions on Magnetics 58, 1-5 (2022)

MA 15.24 Tue 10:00 P1
Spin dynamics in ferrimagnetic heterostructures — eFELIX
FunrRMANN!, AKASHDEEP AKASHDEEP!, SVEN BECKER!, MATH-
1as WEILER?, GERHARD Jakosl2) and Matuias Kriurl24 —
Mnstitute of Physics, University of Mainz, Germany — 2Graduate
School of Excellence "Materials Science in Mainz" (MAINZ), Ger-
many — SFachbereich Physik and Landesforschungszentrum OP-
TIMAS, Rheinland-Pfalzische Technische UniversitatKaiserslautern-
Landau, 67663 Kaiserslautern, Germany — “Center for Quantum
Spintronics, Norwegian University of Science and Technology, Trond-

heim, Norway

Magnons emerge as promising information carriers for energy-efficient
technology. To advance magnon-based devices, crucial materials re-
quirements must be addressed. Yttrium Iron Garnet (YIG, Y3sFe5012)
and related garnets, like Gadolinium Iron Garnet (GdIG, GdzFe5012),
stand out due to low damping and large magnon propagation lengths.
Using pulsed laser deposition, we fabricated YIG/GIG heterostruc-
tures and simulated their magnetic properties. Our findings reveal
ferromagnetic coupling between Fe sublattices, leading to complex
magnetic response and nontrivial temperature dependence [1]. Ex-
periments on spin current generation via spin Seebeck effect and spin
pumping at ferromagnetic resonance align with our micromagnetic sim-
ulations [2]. These results provide insights for magnon-based devices
and highlight YIG/GIG heterostructures’ potential in spintronics ap-
plications. [1] S. Becker et al., Phys. Rev. Appl., 16, 014047 (2021).
[2] F. Fuhrmann et al., ArXiv:2303.15085 (2023).

MA 15.25 Tue 10:00 P1
Magnetization fluctuations probed via the anomalous Hall

effect — eNapiNe NapEN!, Giacomo Sara2?, Urricn Nowak!,

MartHias KRUGER3, and SesasTiaN T. B. GOENNENWEIN! —

IUniversitit Konstanz — 2ETH Ziirich — 3Universitéit Gottingen

Fluctuation phenomena inherently limit the precision of physical mea-
surements, making it essential to understand the underlying mecha-
nisms for improving measurement accuracy. In particular, analyzing
magnetic fluctuations provides valuable insights into magnetization be-
havior and domain wall dynamics. We employ the anomalous Hall
effect to electrically investigate low-frequency magnetization fluctua-
tions in thin ferromagnetic layer stacks with perpendicular magnetic
anisotropy. By examining the anomalous Hall effect noise at different
points in the hysteresis loop, we probe the distinct types of magnetic
noise associated with different magnetization states. Our results show
that Barkhausen noise, exhibiting a characteristic 1/f2 frequency de-
pendence, dominates as long as magnetic relaxation processes occur.
In contrast, quasi-stationary magnetization fluctuations generate noise
that obeys a 1/f frequency dependence. We discuss how these find-
ings offer new perspectives on magnetic fluctuation mechanisms and
their implications for both fundamental understanding and technical
applications.

MA 15.26 Tue 10:00 P1
Micromagnetic Mumax3 simulations of spin-waves under the
influence of stray field landscapes — eFaBIAN Samap!:2, AT-
TiLa KAkay?, and Ovav Hevwwicl2 — 1University of Technol-
ogy Chemnitz, Chemnitz, Germany — 2Helmholtz-Zentrum Dresden-

Rossendorf, Dresden, Germany
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In most spin-wave application concepts the capability of manipulating
and confining the spin-waves is pivotal. One promising way is the us-
age of hybrid systems [1,2], where the spin-wave transport layer is not
directly manipulated, e.g. by patterning, but instead is influenced by
a ’"programming” layer. In our study, we choose for the programming
layer a synthetic antiferromagnet (SAF) with perpendicular magnetic
anisotropy (PMA) [3], which acts on a spin-wave transport layer via its
stray field. The SAF can exhibit a variety of magnetic states depend-
ing on the energy parameters and the applied magnetic field, making
it — and thus the hybrid system — field-reconfigurable. By performing
Mumax3 simulations, we investigate the influence of the stray field of
various magnetic patterns in the SAF on the spin-wave dispersion in a
layer with YIG-type properties. Particularly, we focus on regular and
periodic magnetic domains in the SAF, which can be stabilised e.g. by
means of focussed ion beam irradiation and manipulated with external
magnetic fields [4].

References: [1] Qin et al., Nano Letters 22, 5294 (2022) [2] Szulc
et al., ACS Nano 16, 14168 (2022) [3| Hellwig et al., JMMM 319, 13
(2007) [4] Samad et al., APL 119, 022409 (2021)

MA 15.27 Tue 10:00 P1
Quantum spin liquid mimicry in correlated proton disor-
der double hydroxide perovskite CuSn(OD)s — eANTON

KurLBakov!, ELLEN HAEUSSLER?, ASWATHI MANNATHANATH
CHAKKINGAL!, Nikorar Paviovskir!, Kausuick Parut!, SERGEY
GRraNovsky!, SEBAsSTIAN Gass3, Laura TereEsa CORREDOR
BoHORQUEZ®, ANJA WOLTER3#, VLADIMIR POMJAKUSHIN®, DAR-
REN PEETs!, THOMAS DOERT2, and DMYTRO INosovl4 — LIFMP,

TUD, Dresden, Germany — 2Faekultaet fuer Chemie und Lebens-
mittelchemie, TUD, Dresden,Germany — 3IFW, Dresden, Germany
— “Wuerzburg-Dresden ct.qmat, TUD, Dresden, Germany — 5PSI,
Villigen, Switzerland

In a magnetic double perovskite hydroxide CuSn(OD)g, the frustra-
tion of the proton network coexists with magnetic frustration on the
distorted fcc sublattice. Structural distortions, which are most pro-
nounced in the Cu?® compounds due to the Jahn-Teller effect, par-
tially alleviate both frustrations. On the other hand, the quantum
spin S = % promotes quantum fluctuations that lower the ordering
temperature. Proton disorder is also expected to suppress long-range
order tendencies from most general considerations, as it should lead
to variations in the exchange constants, which can effectively be de-
scribed as bond disorder in the spin model. In certain scenarios, these
can destroy long-range order in favor of spin-liquid-mimicry.

MA 15.28 Tue 10:00 P1
Observation of the spiral spin liquid in a triangular-lattice
material — eNIkKITA ANDRIUSHIN!, StanisLav NikiTINZ, Ovys-
TEIN FiELIvac?3, JouNn WHITE?, ANDREY PoDLESNYAK?, DMYTRO
Inosov!, MAREIN RauN®1 Marcus ScHMIDT?, MICHAEL BAENITZ?,
and ALEKSANDR SukHANOV®! — ITU Dresden, Germany — 2PSI,
Switzerland — 3IFE, Norway — “ORNL, USA — 5MPI CPfS, Dres-

den, Germany — 6 Augsburg University, Germany

The spiral spin liquid (SSL) is a highly degenerate state character-
ized by a continuous contour or surface in reciprocal space spanned
by a spiral propagation vector. Although the SSL state has been
predicted in a number of various theoretical models, very few ma-
terials are so far experimentally identified to host such a state. Via
combined single-crystal wide-angle and small-angle neutron scatter-
ing, we report observation of the SSL in the quasi-two-dimensional
delafossite-like AgCrSez [1]. We show that it is a very close realization
of the ideal Heisenberg Jj—J2—J3 frustrated model on the triangular
lattice. By supplementing our experimental results with microscopic
spin-dynamics simulations, we demonstrate how such exotic magnetic
states are driven by thermal fluctuations and exchange frustration.
[1] N. D. Andriushin, et al., arXiv:2410.04954 (2024).

MA 15.29 Tue 10:00 P1
Magnetism in i-Tb-Cd quasicrystals — e ANDREAS KREYSSIG —
Institute for Experimental Physics 4, Ruhr-Universitat Bochum, 44801
Bochum, Germany

i-Th-Cd orders as icoshedral quasicrystal with the magnetic Th3+ ions
arranged in Tsai-type clusters. We studied the magnetic correlations
and excitations by elastic and inelastic neutron scattering on single-
grain isotopically enriched samples. The measurements of the crys-
talline electric field excitations demonstrated that the Th3+ moments
are directed along the local fivefold axes of the Tsai-type clusters. By
using a simple Ising-type model for the moment configurations on a sin-

gle Tbh3+ icosahedron, we calculated the magnetic diffuse scattering
for the low-energy configurations and identified the most likely mo-
ment configuration in a single cluster by comparison with our diffuse
neutron scattering signals. We further studied the role of intercluster
interactions for magnetic frustration and the magnetic scattering.

This work was supported by the U. S. DOE, BES, DMSE, under
Contract DE-AC02-07CH11358. This research used resources at HFIR
and SNS, U. S. DOE Office of Science User Facilities operated by the
Oak Ridge National Laboratory.

MA 15.30 Tue 10:00 P1
Magnetism in i-Tb-Cd quasicrystals — e ANDREAS KrEvssic!:2,
P. Das?, G. S. Tucker?, A. PobpLeEsNYAK®, FENG YE3, MASAAKI
Matsupa3, T. Koncg2, S. L. Bun’ko?, P. C. CaNFIELD?, R FLINTZ,
P. P. Orru?*, T. YaMADA®, and A. 1. GoLpmaNn? — 1Experimental
Physics IV, Ruhr University Bochum, Bochum, Germany — 2Ames
Laboratory, U.S. DOE, and Department of Physics and Astronomy,
Iowa State University, Ames, USA — 3Neutron Scattering Division,
Oak Ridge National Laboratory, USA — “Department of Physics, Har-
vard University, Cambridge, USA — ®Department of Applied Physics,
Tokyo University of Science, Tokyo, Japan

i-Tb-Cd orders as icoshedral quasicrystal with the magnetic Th3* ions
arranged in Tsai-type clusters. We studied the magnetic correlations
and excitations by elastic and inelastic neutron scattering on single-
grain isotopically enriched samples. The measurements of the crys-
talline electric field excitations demonstrated that the Th3+ moments
are directed along the local fivefold axes of the Tsai-type clusters. We
calculated the magnetic diffuse scattering for the low-energy configu-
rations using an Ising-type model for the moment arrangements on a
single Th3* icosahedron. By comparison with our diffuse neutron scat-
tering signals, we identified the most likely moment configuration in a
single cluster. We further studied the role of intercluster interactions
for magnetic frustration and the magnetic scattering.

This work was supported by the U. S. DOE, BES, DMSE, Contract
DE-AC02-07CH11358, and resources at HFIR and SNS, U. S. DOE.

P. Das, A. Kreyssig, et. al., Phys. Rev. B 108, 134421 (2023).

MA 15.31 Tue 10:00 P1
Frustrated magnetism in hydrogenated hexagonal Boron Ni-
tride — eMaksiM ULyBYSHEV, MANISH VERMA, and GIORGIO SAN-
GIOVANNI — Institut fiir Theoretische Physik und Astrophysik, Uni-
versitdt Wiirzburg, 97074 Wiirzburg, Germany

We study monolayer hexagonal boron nitride (h-BN) with hydrogen
adatoms arranged in a regular triangular lattice. Extensive density
functional theory (DFT) calculations reveal a flat band formed by elec-
tronic states localized near the adatoms, situated within the band gap
of h-BN. Based on these results, we construct a tight-binding model
that captures the essential features of this band structure and derive
an effective Hamiltonian for electrons in the flat band. This effec-
tive Hamiltonian incorporates the effects of long-range Coulomb in-
teractions projected onto the flat band using a technique previously
validated by Quantum Monte Carlo simulations of similar systems.
We demonstrate that the lack of particle-hole symmetry in this sys-
tem causes the projected long-range Coulomb interactions to induce
frustrated spin couplings between electrons localized near neighboring
adatoms. Depending on the spatial configuration of the adatoms, this
frustration can give rise to various nontrivial magnetic states.

MA 15.32 Tue 10:00 P1
Geometrical frustration mediated unconventional magnetism
in a Kondo lattice Ce3ZrBi5 — eSAaswaTA HALDER, ARUMUGAM
THAaMIZHAVEL, and KALOBARAN Maiti — Tata Institute of Funda-
mental Physics, Mumbai, India

Kondo lattice materials with geometric frustration offer fertile ground
for exploring exotic new physics with a field-induced fractional mag-
netization platform. In this work, we investigate hexagonal Ce3ZrBi5
with 1D Bi chains and a frustrated Ce-kagome network to understand
its magnetic properties. Density functional theory (DFT) calculations
reveal the presence of a non-trivial electronic structure, that changes
significantly in the presence of SOC. The temperature dependent mag-
netization for Ce3ZrBi5 show the presence of two antiferromagnetic
(AFM) transitions below TN = 4.9 K; highlighting a complex and
highly anisotropic magnetic landscape. The magnetization shows a
peculiar nature where the moments align along the CEF hard axis;
contrary to conventional antiferromagnets. The unconventional mag-
netization can be attributed to multiple observables: geometric frustra-
tion, presence of competing Kondo and RKKY nergy scales and strong
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spin- orbit coupling (SOC). Field-induced metamagnetic transitions
are observed in the isothermal magnetization data which follows the
one-third magnetization rule observed in frustrated Kagome lattices.
Specific heat and transport measurements highlight inherent Kondo-
lattice characteristics in Ce3ZrBi5. Our work establishes Ce3ZrBi5 and
related materials as a unique platform for exploring low-dimensional
quantum fluctuations in frustrated antiferromagnets.

MA 15.33 Tue 10:00 P1
Flat bands and megnetoelectric effect in XX sawtooth chain
with three-spin interactions — e KAREN BAGHDASARYAN!, VADIM
OnaNYAN23, OstaP Baran?, and OLec DErzHko* — !Ludwig-
Maximilians-Universitét, Miinchen, Germany — 2Yerevan State Uni-
versity, Yerevan, Armenia — SCANDLE Synchrotron Research Insti-
tute, Yerevan, Armenia — “Institute for Condensed Matter Physics,
Lviv, Ukraine

We present an exact analysis of the XX sawtooth chain with three-spin
interactions and the Katsura-Nagaosa-Balatsky (KNB) mechanism.
Using Jordan-Wigner fermionization, we identify all zero-temperature
phases of the model and observe the emergence of a flat band in the
free-fermion spectrum. These flat bands result in jumps in observables
such as magnetization and dielectric polarization as functions of both
magnetic and electric fields.

MA 15.34 Tue 10:00 P1
Two-dimensional coherent spectroscopy as a probe for spin-
1 single ion bound states — eSAaGAR RaMcHANDANI!, YosHITO
WatanaBe!, StmoN TrEBST!, and CiaRAN Hickey?? — lInstitute
for Theoretical Physics, University of Cologne, 50937 Cologne, Ger-
many — 2School of Physics, University College Dublin, Belfield,
Dublin 4, Ireland — 3Centre for Quantum Engineering, Science, and
Technology, University College Dublin, Dublin 4, Ireland

Nonlinear spectroscopy has emerged as a powerful prospect to probe
quantum magnets by extracting information from higher-order re-
sponses. In this work, we report on the implementation of 2-
dimensional coherent spectroscopy (2DCS) in the context of the
Su(n)ny Julia package for modelling atomic-scale magnetism. We em-
ploy this code (and its semi-classical approach) to study the properties
of spin-1 single ion bound states (SIBS), motivated in part by recent
experiments on Fels.

MA 15.35 Tue 10:00 P1
Theoretical study on in-plane, out-of-plane, and transverse
anisotropic magnetoresistance effects for ferromagnetic films
— eSarosut Kokapo! and Masakryo Tsunopa? — !Shizuoka Uni-
versity, Hamamatsu, Japan — 2Tohoku University, Sendai, Japan

We theoretically study the in-plane [1], out-of-plane [2], and transverse
anisotropic magnetoresistance (AMR) effects [3] for a strong ferromag-
net, Fe4N. We here use the electron scattering theory with an extrinsic
mechanism, in which the conduction electron is scattered into the con-
duction state and the localized d states by impurities and so on [4]. The
in-plane and out-of-plane AMR effects exhibit the negative AMR ratio
with the twofold symmetry, while the transverse AMR effect shows
the positive AMR ratio with the fourfold symmetry. The calculation
results agree qualitatively well with the respective experimental results
[1,2,3] for Fe4N. In addition, the peak structures of the AMR ratios
reflect the probability densities of the current direction of the single
atomic d states.

[1] M. Tsunoda et al., APEX 3, 113003 (2010).

[2] M. Tsunoda et al., unpublished.

[3] K. Kabara et al., AIP advances 6, 055818 (2016).

[4] S. Kokado et al., J. Phys. Soc. Jpn. 91, 044701 (2022), J. Phys.
Soc. Jpn. 81, 024705 (2012), Adv. Mater. Res. 750-752, 978 (2013),
Jpn. J. Appl. Phys. 55, 108004 (2016), J. Phys. Soc. Jpn. 88, 034706
(2019).

MA 15.36 Tue 10:00 P1
Preparation and characterization of Coz9FegpSix thin films
— oFLoRrRIAN KNoOssaLLA, MAIK GAERNER, Luca KEMPE, KARSTEN
Rort, JAN ScuMALHORST, and GUNTER REIss — Bielefeld University,
Germany

In spintronics, materials with favorable magnetic properties, such as
large magnetic polarization and a high Curie temperature are essen-
tial. By means of machine learning, different Fe-Co-Si compounds
were identified as promising [1]. This study focuses on the investiga-
tion of alloys with the composition CogoFegoSix.

The samples were fabricated using DC and RF magnetron co-
sputtering. Subsequently, temperature-dependent resistance mea-
surements, investigations of the ordinary and the anomalous Hall
effect were performed alongside with measurements of the anisotropic
magneto-resistance.

The magnetic polarization decreased with increasing silicon content,
from approximately 2 T for CozgFegp to about 0.5 T for CozFegoSiioo.
In the latter, a phase transition at 60K was observed, which coincides
with the appearance of a linear nonsaturating magnetoresistance. In-
terestingly, CogoFegpSiso exhibited a higher magnetic polarization
than CogoFegoSias, as well as twice the charge carrier density com-
pared to CogpFesgp.

[1]Timothy Liao u. a. Phys. Rev. Materials 7, 034410(2023)

MA 15.37 Tue 10:00 P1
Real-time in-situ giant magnetoresistance measurements in
Co/Cu multilayers during sputter deposition — MicHAEL MAT-
TERN, eLuca KEMPE, JAN ScHMALHORST, and GUNTER REISS —
Bielefeld University, Faculty of Physics, Germany

Magnetoresistive sensors generate important input information that is
further processed in complex microelectronic systems in a wide range
of applications. For optimization purposes or the investigation of new
material combinations, a permanent analysis of the influence of de-
position conditions on the magnetoresistive performance is necessary.
Today, research and development in the field of magnetic sensor tech-
nology is slowed down due to slow feedback from results of ex-situ
characterization of samples into modelling and production. This study
presents an experimental technique for real-time in-situ measurements
of magnetoresistive effects, such as giant magnetoresistance (GMR),
during the sputtering process. As an example, an oscillating in-plane
magnetic field with an amplitude of 420 Oe and a frequency of 10
Hz was applied to samples of cobalt/copper multilayers during film
growth. By employing advanced instrumentation with a sampling rate
of 20 kS/s and the implementation of real-time GMR amplitude cal-
culation, we were able to obtain and analyze complete R versus H
curves within 100 milliseconds. Correlations between the magnetic re-
sponse of these samples and structural changes at different stages of
film deposition are shown.

MA 15.38 Tue 10:00 P1
Quantitative study of the spin Hall magnetoresistance in a
yttrium iron garnet/Pt heterostructure — eDENISE REUSTLEN,
SEBASTIAN SAILLER, DAVINA SCHMIDT, RICHARD SCHLITZ, MICHAELA
LamMmMEL, and SEBASTIAN T. B. GOENNENWEIN — Department of
Physics, University of Konstanz, 78457 Konstanz

The spin Hall magnetoresistance (SMR) is a well-known and exten-
sively studied phenomenon in the field of spintronics. The SMR is
most commonly observed in heterostructures consisting of a ferromag-
netic insulator and a normal metal with a large spin orbit interaction.
In this study, we use yttrium iron garnet as the ferrimagnetic insulator
and platinum as the normal metal due to its relatively large spin Hall
angle. While the SMR is usually measured locally, on a single Hall-
bar structure, the data obtained often are used to gauge the magnetic
quality of the underlying magnetic insulator or of the magnet/metal
interface. Interestingly, however, up to now little is known about the
SMR statistics in one Hallbar and the scatter of the SMR magnitude
across several Hallbars on a single sample. Given that the SMR is a
local effect, it is relevant to ascertain the significance of a single mea-
surement as a representative measure for the entire sample. We thus
have patterned more than 200 nominally identical SMR microstruc-
tures into a single YIG /Pt bilayer and studied the statistical distribu-
tion of the SMR as a function of position across the entire sample. Our
results demonstrate that the SMR amplitude is robust and provide the
basis for a consistent comparison of the SMR.

MA 15.39 Tue 10:00 P1

Spin Textures Stability in Exfoliated Fe3GaTe2 Two-
2

Dimensional Magnets — eKar Litzius!, Yara MAaHBOUBZ,

KRISHNANJANA PuUzHEKADAVIL Jov?, STEFFEN WITTROCK!, LIL-

1AN Propan!, IstvAn KezsmArki!, and FeLix BOTTNER!'?2
1University of Augsburg, Augsburg, Germany — 2Helmholtz-Zentrum

Berlin fiir Materialien und Energie, Berlin, Germany

Two-dimensional (2D) van der Waals magnets have emerged as an ex-
citing area of research, providing unique opportunities to study mag-
netism in reduced dimensions. Among these materials, Fe3GaTe2 is
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particularly notable for its exceptionally high Curie temperature [1],
which enables investigations and device applications at room tem-
perature. Moreover, its structural and compositional similarity to
Fe3GeTe2, one of the most extensively studied 2D magnets, suggests
significant potential for tuning its magnetic properties [2,3], making it
a promising candidate for both fundamental research and spintronic
device applications. In this study, we explore the spin texture stability
of Fe3GaTe2 thin flakes, prepared through mechanical exfoliation, us-
ing magnetic force microscopy (MFM). We also assess their resistance
to oxidation [4] and degradation under ambient conditions, confirm-
ing their robust performance. These results highlight Fe3GaTe2 as a
high-TC, stable 2D magnet, well-suited to advancing research in 2D
magnetism and enabling next-generation spintronic technologies. Ref-
erences: [1] H. Shi et al., Nano Lett. 24, 11246 (2024). [2] Y. Wu et al.
Nat. Commun. 11, 3860 (2020). [3] M. T. Birch et al. 2D Mater. 11,
025008 (2024). [4] D. S. Kim et al. Curr. Appl. Phys. 30, 40 (2021).

MA 15.40 Tue 10:00 P1
Electrical detection of spin currents in magnetic insu-
lators — eANkiTA Navak!, MarTHias KRONsSEDER?, NYNKE
V0ueTsTRA®, Hans HuesL?%5, JeroeN A. HEeUvVER®, BEATRIZ
Nouepa®, MaxiM Mostovoy®, Curistian Back3?4, and Aisna
AqQeeL!3* — 1University of Augsburg, 86135, Augsburg, Germany
— 2Department of Physics, Regensburg University, 93053, Regens-
burg, Germany — 3Department of Physics, Technical University Mu-
nich, 85748 Garching b. Miinchen, Germany. — *Munich Center
for Quantum Science and Technology (MCQST), Schellingstr. 4, D-
80799, Miinchen, Germany. — ®Walther -Meifiner-Institut, Bayerische
Akademie der Wissenschaften, 85748, Garching, Germany, — %Zernika
Institute for Advanced Materials, University of Groningen, Nijenborgh
4, 9747 AG, Groningen, The Netherlands.

We investigate the spin current-induced phenomena, such as spin Hall
magnetoresistance and the spin Seebeck effect within Pt films de-
posited on a noncollinear magnet [1], CoCr204 (CCO). CCO is a
spinel with a collinear ferrimagnetic state below Tc = 94 K and non-
collinear magnetic phases at lower temperatures [2]. We investigated
the SMR and the SSE at different temperatures (5K-300K) [2]. The
temperature-dependent behavior of both SMR and SSE signals ex-
hibits a noticeable variation correlated with different magnetic phases
of CCO. This study offers insights into spin-current-driven phenomena,
paving the way for potential spintronic applications. [1]. A. Aqeel, et
al., Phys. Rev. B 103 (10), L100410 (2021). [2]. A. Ageel, Phys. Rev.
B 92 (22), 224410 (2015).

MA 1541 Tue 10:00 P1
First principle study of Spin and charge transport proper-
ties in CrO2/CrI3/Td-WTe2/CrO2 based device heterostruc-
tures — oNIVEDITA PANDEY and Oscar GRaNAs — Department of
Physics and Astronomy, Uppsala University, SE-751 20 Uppsala, Swe-
den

Van der Waals heterostructures are attractive for spintronic applica-
tions due to tunability of electronic, and magnetic properties. Herein,
we show that precise control over spin injection and filtering can be
achieved by interfacing magnetic and non-magnetic 2D layers, and
these properties are robust to electrode attachment. We study a bilayer
of CrI3/WTe2, using electrode CrO2 to design a promising spintronic
device. We use density functional theory, capturing charge transport
and thermal properties through the use of the non-equilibrium Green
function. Integration of ferromagnetic Crl3 with either metallic or
semiconducting phase of WTe2 results in substantially different prop-
erties of the interface. Further, the coupling between magnetism, and
charge/spin transport has been studied in detail for both parallel mag-
netization and anti-parallel magnetization case. The spin polarized
current with variation in the electrode temperature has been calcu-
lated for the designed CrO2/CrI3/WTe2/CrO2 device, further the spin
filtration efficiency is extracted to understand the effect of tempera-
ture on spin filtration. The proposed device shows a spin filtration
efficiency of around 100% at the studied temperatures. In addition,
a high thermal magnetoresistance has been obtained for the designed
device.

MA 15.42 Tue 10:00 P1
Workflow for Robust Code and Data Management exempli-
fied for the numerical calculation of the Hopf index — eJoNAs
NOTHHELFER, Ross KNaPMAN, and KARIN EVERSCHOR-SITTE — Uni-
versitat Duisburg-Essen

Structured workflows for code and data management are essential

in scientific projects to ensure reproducibility and quality. We will
discuss these workflows from a system administrator’s perspective,
emphasizing the infrastructure and tools needed to support scientific
computing. Using a recent scientific project as a case study, we present
an example workflow that makes the projects numerical methods for
calculating the three-dimensional topological Hopf index accessible [1].
Not only do we offer Python scripts, but we also develop extensions
for the standard micromagnetic software tool, Mumax3 [2]. Code
management is handled through GitLab, ensuring access to the most
current versions of code [3], while Zenodo is used to provide persistent
identifiers for released versions [4].

[1] R. Knapman, et al. arxiv:2410.22058 (2024).

[2] A. Vansteenkiste, et al. AIP Adv. 4, 107133 (2014).

[3] https://git.uni-due.de/twist-external /numericalhopfindexcalculation.

[4] https://zenodo.org/records/14007386, https://zenodo.org/records/14006:
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Angle-resolved calculation of magnetocrystalline anisotropy
using symmetry-adapted Wannier functions — eHiroTo SaiTo
and TakasHl KorRETSUNE — Tohoku University, Sendai, Japan

Magnetocrystalline anisotropy is one of the most fundamental phys-
ical quantities that determine the properties of magnetic materials.
However, since its value is often very small, dense k-mesh is needed to
accurately calculate it using first-principles calculations. We have pre-
viously developed a method to calculate magnetocrystalline anisotropy
with high precision and low computational cost by constructing a Wan-
nier tight-binding model that incorporates both crystal and spin sym-
metries, and by using the time-reversal-symmetry operation to sepa-
rate the magnetization and spin-orbit interaction [1, 2].

Recently, a systematic approach for generating a complete set of
symmetry-adapted multipole bases has been developed to describe the
electronic degrees of freedom in crystals [3]. In this study, we apply
this method to demonstrate that symmetry-adapted Wannier Hamil-
tonians for magnetic materials can be expanded using multipole bases.
This finding highlights the feasibility of constructing symmetry-based
effective models directly from first-principles calculations. As a prac-
tical application, we report the calculation results of the magnetic
anisotropy of anomalous Hall conductivity.

[1] T. Koretsune, Comput. Phys. Commun. 285, 108645 (2023).

[2] H. Saito et al., Comput. Phys. Commun. 305, 109325 (2024).

[3] H. Kusunose et al., Phys. Rev. B 107, 195118 (2023).
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Discretization Anisotropy In Micromagnetics — SAMUEL
Horr!2, eANDREA PrTROCCHIM'2, MARTIN Lanc!2, SWAPNEEL
Patruak!?, and Hans Fanconr!23 — I1Max Planck Institute for
the Structure and Dynamics of Matter, Luruper Chaussee 149, 22761
Hamburg, Germany — 2Center for Free-Electron Laser Science, Luru-
per Chaussee 149, 22761 Hamburg, Germany — 3Faculty of Engineer-
ing and Physical Sciences, University of Southampton, Southampton
SO17 1BJ, United Kingdom

Micromagnetics models the physics of magnetic systems using partial
differential equations to express quantities such as the magnetization,
energy density, and effective field. The discretization of these equa-
tion onto a regular lattice produces anisotropy. Its impact is extensive
and includes phenomena such as the energy-minimizing rotation of
magnetic structures, preferred directions, and creating artificial mag-
netization structures.

Despite this, the consequences of discretization anisotropy and how
to mitigate against it are rarely discussed in the context of micro-
magnetics. A thorough understanding of these effects is important
for the accurate interpretation of simulation results and for enhancing
the overall fidelity of micromagnetic modeling. In this work we focus
on these errors introduced by using finite difference approximations in
micromagnetic simulations.

Funded by EU Horizon 2020, grants 101152613 and 101135546.
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Magnetization Reconstruction from Magnetic Field Mea-
surements Using Physics-Informed Inverse Problems —
e ALEXANDER SETESCAK, FLORIAN BRUCKNER, and CLAAS ABERT —
University of Vienna, Austria

Understanding the magnetization of topological spin textures is cru-
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cial for advancing spintronic applications. This work covers a physics-
informed framework for reconstructing magnetization from high-
resolution magnetic field measurements, such as those obtained via
nitrogen-vacancy (NV) magnetometry. The approach leverages the
micromagnetic equilibrium condition as a critical constraint in the in-
verse problem, ensuring the reconstructed magnetization satisfies the
fundamental energy minimization principles.

The reconstruction process is formulated as an optimization prob-
lem, where a loss functional is designed to minimize discrepancies be-
tween measured and computed magnetic fields while imposing phys-
ical and regularization constraints. Efficient gradient computation is
achieved through a combination of backpropagation algorithms and the
adjoint method, enabling accurate and robust parameter optimization.

Preliminary results reveal detailed magnetization structures consis-
tent with theoretical predictions and experimental observations. This
demonstrates the potential of the proposed framework to investigate
tailored magnetic configurations on the nanoscale, thereby laying the
groundwork for future advancements in spintronic device engineering.
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Synthetic Data Training Strategies for Magnetic Phase Clas-
sification — eMARCELO ARLEGO!'2, AcusTiN MEDINA', and CAR-
Los Lamas! — lInstituto de Fisica La Plata, La Plata, Argentina. —
2Institute for Theoretical Physics TU-BS

In this work, we explore the potential of artificial neural networks
trained with a synthetic catalogue of spin patterns, examining their
ability to generalize and classify phases in complex models beyond the
simplified training context.

Specifically, we investigate the transition from order to disorder in a
diluted Ising model, a problem for which no exact solution exists, and
where most current analytical and numerical techniques face significant
difficulties.

Despite these obstacles, we used direct methods to achieve consis-
tency in determining percolation densities and transition temperatures.

Our results suggest that a simple yet strategic training approach for
neural networks can help in understanding complex physical phenom-
ena, with potential applications beyond condensed matter physics.
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Simulation of magnetoelastic mode filters for surface acous-
tic waves — e BERNHARD EMHOFER!, MICHAEL KARL STEINBAUER!,
PETER FLAUuGER!, MaTTHIAS VoLz3, MarTHiAS KUss2, STEPHAN
GraMscH?, MANFRED ALBRECHT?, HUBERT KRENNER3, and CLAAS
ABERT! — 1University of Vienna — 2University of Augsburg —

3University of Miinster

Surface acoustic wave (SAW) propagation critically depends on the

waveguide geometry, with a key challenge being the independent exci-
tation of specific mode types such as Rayleigh and shear modes.

In this study, we employ micromagnetic simulations, specifically the
python library magnum.np [1], to explore a novel approach for selec-
tively absorbing specific acoustic modes via magnetoelastic coupling.
This coupling occurs through the excitation of spin waves in a thin
magnetic film, layered on top of the waveguide. To achieve controlled
mode filtering, the equilibrium magnetization is manipulated by vary-
ing the angle and strength of an external magnetic field. The distinct
resonance configurations for Rayleigh and shear modes observed ex-
perimentally [2], enable their selective attenuation.

Simulations performed for a LiNbOj3 substrate with a 108 nm thick
Ni film show that SAWs experience significant attenuation, with the
maximum displacement at the surface reduced by around 70% after 13
wavelengths. These results demonstrate the potential of magnetoelas-
tic interactions for precise mode filtering.

[1] F. Bruckner et al., Sci. Rep. 13, 12054 (2023).

[2] M. KiiR et al., Phys. Rev. Appl. 15, 034046 (2021).
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Revealing rich magnetic phases and novel spin-wave spectra
in Orthorhombic perovskite TbCrO3: a frsfprinciples study

— oFENGYI ZHOU — Faculty of Applied Sciences, Macao Polytechnic
University, Macao SAR, 999078, China

The experimental measurements have revealed the orthohombic per-
ovskite TbCrOg crystal exhibits rich magnetic structures with temper-
ature variation. Specifically, a long-range canted AFM state of Cr3+
ions is formed below Tlgr = 157.9 K. At a lower temperature (below
Tgb ~ 7.7 K), the Tb*t ions exists a long-range antiferromagnetic
(AFM) order. Furthermore, a weak competition between the FM and
AFM interactions within the Cr3%t ions is observed at 15 K. Impor-
tantly, a strong coupling between the spin orders of the Cr3t and
Th3+ ions is observed at 1.8 K. As the temperature decreases, the
magnetic moment of Tb disappears first. Currently, in-depth theoretic
research is appealing and urgently needed to explore these complex
magnetic interactions, magnetic phase transition and spin wave spec-
tra of ThCrOs.

Based on the first-principles study, this study presents the entire
magnetic landscape of ThCrOs3 including the magnetic ground state,
equilibrium state, and excited state. Meanwhile, we clarified the de-
tailed magnetic exchange mechanisms including the isotropic Heisen-
berg exchange and the antisymmetric Dzyaloshinskii-Moriya interac-
tion, as well as single ion anisotropy. Finally, the spin wave spectrum
considered adiabatic and temperature-dependent relationships is also
evaluated.



