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Overview of Invited Talks and Sessions
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Invited Talks
MA 1.1 Sun
MA 4.1 Mon
MA 4.2 Mon
MA 4.3 Mon
MA 10.1 Mon
MA 10.2 Mon
MA 10.3 Mon
MA 10.4 Mon
MA 10.5 Mon
MA 10.6 Mon
MA 14.1 Tue
MA 14.2 Tue
MA 14.3 Tue
MA 14.4 Tue
MA 14.5 Tue
MA 18.1 Tue
MA 25.1 Wed

16:00-16:30

9:30-10:00

10:00-10:30
10:30-11:00

15:00-15:20

15:20-15:40

15:55-16:20

16:20-16:45

16:45-17:10

17:10-17:35

9:35-10:20
10:20-10:50

10:50-11:20

11:35-12:05

12:05-12:35

9:30-10:00

9:30-10:00

TRE/PHYS

POT/0151

POT/0151
POT/0151

POT/0112

POT/0112

POT/0112

POT/0112

POT/0112
POT/0112

HSZ/0002
HSZ,/0002

HSZ/0002

HSZ/0002

HSZ/0002

POT/0151

HSZ/0002

Recent advances and challenges in magnetic structure determi-
nation — eDMYTRO INOSOV

From ML to Kinetics: Modeling the Switching in Ferroelectric
Wurtzites — ¢ ANDREW RAPPE, DREW BEHRENDT, ATANU SAMANTA,
VON BRAUN NASCIMENTO

Topological order parameter switching — eSERGEY ARTYUKHIN
Optical Control of Ferroaxial Order via Circular Phonon Ex-
citation — eZHIYANG ZENG, MICHAEL FORST, MICHAEL FECHNER,
DHARMALINGAM PRABHAKARAN, PAOLO RADAELLI, ANDREA CAVAL-
LERI

Multi-field analysis of magnetic materials: Phase-field based
simulations of magnetic domains and phase transition —
eMOBINA ALAEDDINI, JORG SCHRODER, MAXIMILIAN VORWERK
Realistic Modelling of Finite Temperature Electron Trans-
port Properties in Ferromagnets — eFABIAN ENGELKE, CHRISTIAN
HEILIGER

Exploring magneto- and multicaloric materials for room and
cryogenic temperature applications — e BENEDIKT BECKMANN
Nonlinear magnon dynamics: From the discovery of Flo-
quet magnons to CMOS-compatible magnon computing —
¢CHRISTOPHER HEINS

The geometric memory of quantum wave functions — eNICLAS
HEINSDORF

Altermagnets and Odd-parity-wave Magnets — ¢ ANNA BIRK HEL-
LENES

Femtophonomagnetism — e¢SANGEETA SHARMA, JOHN DEWHURST
THz-driven dynamical ferroicity in paraelectric and diamagnetic
perovskites — eMARTINA BASINI

Angular momentum transfer and chiral phonons from first prin-
ciples — eMARKUS WEISSENHOFER, PHILIPP RIEGER, MS MRUDUL,
LucA MIKADZE, SERGIY MANKOVSKY, SVITLANA POLESYA, HUBERT
EBERT, ULRICH NOWAK, PETER M. OPPENEER

Inertial Spin Dynamics: A Signature of Non-Markovian Inter-
actions in Ferromagnets — e¢VIVEK UNIKANDANUNNI, FELIX HART-
MANN, MATIAS BARGHEER, ERIC FULLERTON, STEFANO BONETTI,
JANET ANDERS

Atomistic simulations of ultrafast spin-lattice dynamics —
eRICHARD EVANS, MARA STRUNGARU

Magnetic Cooling: From applications at room temperature
to hydrogen liquefaction — eT. GoOTTSCHALL, E. Bykov, M.
STRASSHEIM, T. PLATTE, C. FuJTtA, D. BENKE, M. FRIES, W. LIU,
A. DORING, K. SkOKOV, O. GUTFLEISCH, J. WOSNITZA

Coherent phononic control of chirality — eMICHAEL FORST
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MA 25.2

MA 25.5

MA 27.1

MA 29.1

MA 35.1

MA 40.1

MA 40.6

MA 43.1

MA 44.1

MA 44.2

MA 44.3

MA 444

MA 44.5

Wed

Wed

Wed

Wed

Wed

Thu

Thu

Thu

Thu

Thu

Thu

Thu

Thu

10:00-10:30

11:15-11:45

9:30-10:00

9:30-10:00

15:00-15:30

9:30-10:00

11:15-11:45

9:30-10:00

9:30-10:00

10:00-10:30

10:30-11:00

11:15-11:45

11:45-12:15

HSZ/0002
HSZ/0002

HSZ/0004

POT/0112
POT/0112
HSZ/0002
HSZ/0002
POT/0112
POT/0151

POT/0151

POT/0151
POT/0151

POT/0151

Towards a modern theory of chiralization (and can chiral
phonons help us get there?) — eNICOLA SPALDIN
Observation and control of chiral phonons in
centrosymmetric materials — eHIROKI UEDA

Towards sub-10fs magnetization switching — REZA ROUZEGAR,
OLIVER FRANKE, GAL LEMUT, OLIVER GUECKSTOCK, JUNWEI TONG,
DIETER ENGEL, XIANMIN ZHANG, GEORG WOLTERSDORF, PIET W.
BROUWER, T0OBIAS KAMPFRATH, ¢ QUENTIN REMY

Exploring the interplay between spin and chirality — e ANGELA
WITTMANN

Magneto-optic Kerr effects of higher order in magnetization in
thin films of different crystal orientations — eTIMO KUSCHEL
Magnetic order induced chiral phonons in a ferromagnetic Weyl
semimetal — eLUYI YANG

Thermal Hall Effects of Magnons and Phonons — e ALEXANDER
Mook

Defect-Induced Phase Transitions in the 2D Magnetic Semicon-
ductor CrSBr — eSHENGQIANG ZHOU

2D and 3D racetracks: Interplay of geometric and magnetic chi-
ralities — eSTUART PARKIN

Combined MFM/KPFM at the Ultimate Sensitivity Limit for
Probing Curvature-Engineered Micromagnetic States — eEMILY
DARWIN, RESHMA PEREMADATHIL PRADEEP, LUCA BERCHIALLA,
DANIEL ROTTHARDT, ALES HRABEC, HANS HuG

Curvilinear magnetism in superconducting spintronics — eSOL
JACOBSEN

Advanced Control of Magnetic Nanostructures via Metasurface
Engineering and Voltage-Driven Functionalities — e ANNA PALAU
Magnetic tomography of noncollinear spin textures in curvilin-
ear geometries — eSANDRA RUIZ-GOMEZ

non-

Invited Talks of the joint Symposium SKM Dissertation Prize 2026 (SYSD)
See SYSD for the full program of the symposium.

SYSD 1.1

SYSD 1.2

SYSD 1.3

SYSD 1.4

SYSD 1.5

Mon

Mon

Mon

Mon

Mon

9:30-10:00

10:00-10:30

10:30-11:00

11:00-11:30

11:30-12:00

HSZ,/0002
HSZ/0002
HSZ/0002
HSZ/0002

HSZ/0002

Stochastic-Calculus Approach to
Physics — eCAI DIEBALL
Nonuniform magnetic spin textures for sensing, storage and com-
puting applications — eSABRI KORALTAN

Anomalous Quantum Oscillations beyond Onsager’s Fermi Sur-
face Paradigm — eVALENTIN LEEB

Coherent Control Schemes for Semiconductor Quantum Systems
— eEVA SCHOLL

On stochastic thermodynamics under incomplete information:
Thermodynamic inference from Markovian events — eJANN VAN
DER MEER

Non-equilibrium Statistical

Invited Talks of the joint Symposium Fluids with Broken Time-Reversal Symmetry: Odd/Hall

Viscosity between Active Matter and Electron Flows (SYBS)
See SYBS for the full program of the symposium.

SYBS 1.1

SYBS 1.2

SYBS 1.3

SYBS 1.4
SYBS 1.5

Tue

Tue

Tue

Tue
Tue

9:30-10:00

10:00-10:30

10:30-11:00

11:15-11:30
11:30-11:45

HSZ/AUDI
HSZ/AUDI
HSZ/AUDI

HSZ/AUDI
HSZ/AUDI

Odd viscosity in three-dimensional fluids: flows, wakes, and ed-
dies — oTALI KHAIN

0Odd viscosity in two-dimensional hydrodynamic electron trans-
port — eIGOR GORNYI, DMITRY POLYAKOV

Odd slip on chiral active surfaces — eANDREJ VILFAN, YUTO
HosAkA

Parity-odd transport in electron fluids — ¢JOHANNA ERDMENGER
Curved Odd Elasticity — LAZAROS T'SALOUKIDIS, YUAN ZHOU, JACK
BiNYsH, NIKTA FAKHRI, CORENTIN COULAIS, ePIOTR SUROWKA
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Invited Talks of the joint Symposium Beyond Transistors:

Paradigms (SYBT)
See SYBT for the full program of the symposium.

SYBT 1.1

SYBT 1.2

SYBT 1.3

SYBT 1.4

SYBT 1.5

Wed

Wed

Wed

Wed

Wed

9:30-10:00

10:00-10:30

10:30-11:00

11:15-11:45

11:45-12:15

HSZ/AUDI

HSZ/AUDI

HSZ/AUDI
HSZ/AUDI

HSZ/AUDI

Material-Based Edge Computing

Finding Neuromorphic Advantage with Magnetism — eJOHAN
MENTINK

Accelerating Neural Networks Computation with Ferroelec-
tric Oxides — eLAURA BEGON-LOURS, NIKHIL GARG, ALEXANDRE
BaicoL, ANWESHA PANDA, NATHAN SAVOIA, ALEXANDER FLASBY

a photonic approach to probabilistic computing — eWOLFRAM
PERNICE

Tackling Reliability and Scalability in Neuromorphic Comput-
ing via Noise-aware Learning — eELENI VASILAKI

Bayesian nanodevices for trustworthy artificial intelligence —

eDAMIEN QUERLIOZ

Invited Talks of the joint Symposium Interacting Degrees of Freedom in Ultrathin Quantum
Films (SYQF)
See SYQF for the full program of the symposium.

SYQF 1.1
SYQF 1.2
SYQF 1.3
SYQF 1.4

SYQF 1.5

Sessions

MA 1.1-1.2

MA 2.1-2.12
MA 3.1-3.12
MA 4.1-4.6

MA 5.1-5.9

MA 6.1-6.12
MA 7.1-7.86
MA 8.1-8.13
MA 9.1-9.13
MA 10.1-10.

MA 11.1-11.
MA 12.1-12.
MA 13.1-13.
MA 14.1-14.
MA 15.1-15.

MA 16.1-16.
MA 17.1-17.

Fri

Fri

Fri

Fri

Fri

6
11
6
9
5)
7

12
11

Exciton dressing by extreme nonlinear magnons in a layered semi-

conductor — eGEOFFREY M. DIEDERICH

A tale of demons and decay in two-dimensional (alter)magnets —

e ALEXANDER MOOK

Magnetism,

light and matter - Role of excitons in two-

dimensional magnets — e¢FLORIAN DIRNBERGER

Advantages and challanges of resonance Raman scattering with

infrared excitation energy — e¢LEONETTA BALDASSARRE

9:30-10:00 HSZ/AUDI
10:00-10:30  HSZ/AUDI
10:30-11:00 HSZ/AUDI
11:15-11:45 HSZ/AUDI
11:45-12:15 HSZ/AUDI
Sun  16:00-18:15 TRE/PHYS
Mon  9:30-12:45 HSZ/0004
Mon 9:30-12:45 POT/0112
Mon 9:30-12:00 POT/0151
Mon 9:30-12:00 POT/0351
Mon  9:30-12:45 POT/0361
Mon 9:30-12:30 P2
Mon 15:00-18:30  HSZ/0002
Mon 15:00-18:30  HSZ/0004
Mon 15:00-18:05 POT/0112
Mon 15:00-18:00 POT/0151
Mon 15:00-16:30 POT/0351
Mon 15:00-17:15 POT/0361
Tue 9:30-12:40 HSZ/0002
Tue 9:30-12:45 HSZ/0003
Tue 9:30-12:45  HSZ/0004
Tue 9:30-12:30 POT/0112

Shining light on 2D antiferromagnets — eDMYTRO AFANASIEV

Hands-On Tutorial: Magnetic Structure Determination
Using Fullprof and SARA Representation Analysis (joint
session MA /TUT)

Altermagnets 1

Complex Magnetic Oxides

Focus Session: Novel mechanisms of ferroic switching
(joint session MA /FM)

Surface Magnetism and Topological Insulators (joint ses-
sion MA /TT)

Magnetic Imaging Techniques I

Poster Magnetism 1

Altermagnets I1

Magnonics 1

INNOMAG e.V. Prizes 2026 (Diplom-/Master and Ph.D.
Thesis)

Electron Theory of Magnetism and Correlations (joint ses-
sion MA /TT)

Terahertz Spintronics

Magnetic Heuslers and Semiconductors

PhD Focus Session: What about the lattice? Lessons from
(ultrafast) magnetism

Focus Session: Quantum Sensing with Solid State Spin
defects I (joint session TT/MA)

Skyrmions I

Multiferroics and Magnetoelectric Coupling (joint session
MA /FM)
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MA 18.1-18.7  Tue 9:30-11:30 POT/0151 Caloric Effects in Ferromagnetic Materials (joint session
MA/TT)

MA 19.1-19.11 Tue 9:30-12:30 POT/0361 Frustrated Magnets I (joint session MA /TT)

MA 20.1-20.6 Tue  14:00-15:30  HSZ/0002 Altermagnets 111

MA 21.1-21.6  Tue 14:00-15:30 HSZ/0004 Skyrmions IT

MA 22.1-22.5  Tue 14:00-15:30 BEY/0138 Focus Session: Materials Discovery II — High throughput
searches for functional magnetic materials (joint session
FM/MA)

MA 23.1-23.6  Tue 14:00-15:30 POT/0151 Cooperative Phenomena: Spin Structures and Magnetic
Phase Transitions (joint session MA /TT)

MA 24.1-24.6  Tue 14:00-15:30 POT/0361 Weyl Semimetals (joint session MA/TT)

MA 25.1-25.9  Wed 9:30-12:45 HSZ/0002 Focus Session: Chiral phonons and crystals coupled to
magnetic order I

MA 26.1-26.7  Wed 9:30-12:45 HSZ/0003 Focus Session: Nickelate Superconductivity: Insights into
Unconventional Pairing and Correlation Effects I (joint
session TT/DS/MA)

MA 27.1-27.11 Wed  9:30-12:45 HSZ/0004 Ultrafast Magnetization Effects I

MA 28.1-284  Wed 9:30-10:30 HSZ/0101 Focus Session: Quantum Sensing with Solid State Spin
defects II (joint session TT/HL/MA)

MA 29.1-29.11 Wed  9:30-12:45 POT/0112 Spin Transport and Orbitronics, Spin-Hall Effects I (joint
session MA /TT)

MA 30.1-30.12 Wed  9:30-12:45 POT/0151 Functional Antiferromagnetism

MA 31.1-31.12 Wed  9:30-12:45 POT/0361 Frustrated Magnets II (joint session MA /TT)

MA 32 Wed 14:00-17:30 HZDR Excursion: Current and Future High-Field THz User Fa-
cilities at HZDR

MA 33.1-33.13 Wed 15:00-18:30 HSZ/0002 Altermagnets IV

MA 34.1-34.13 Wed 15:00-18:30 HSZ/0004 Computational Magnetism I

MA 35.1-35.10 Wed 15:00-18:00 POT/0112 Spintronics (other effects) (joint session MA /TT)

MA 36.1-36.13 Wed 15:00-18:30 POT/0151 Molecular Magnetism and Magnetic Particles / Clusters I

MA 37.1-37.9  Wed 15:00-17:15 POT/0351 Non-Skyrmionic Magnetic Textures

MA 38.1-38.14 Wed 15:00-18:45 POT/0361 Ultrafast Magnetization Effects 11

MA 39.1-39.25 Wed 18:00-21:00 P2 Poster Magnetism II

MA 40.1-40.10 Thu 9:30-12:45 HSZ/0002 Focus Session: Chiral phonons and crystals coupled to
magnetic order II

MA 41.1-41.11 Thu 9:30-12:30  HSZ/0003 Focus Session: Nickelate Superconductivity: Insights into
Unconventional Pairing and Correlation Effects II (joint
session TT/DS/MA)

MA 42.1-42.11 Thu 9:30-12:30  HSZ,/0004 Molecular Magnetism and Magnetic Particles / Clusters
11

MA 43.1-43.6  Thu 9:30-11:15 POT/0112 Spin-Dependent Phenomena in 2D

MA 44.1-44.8  Thu 9:30-13:00 POT/0151 Focus Session: Curvilinear magnetism: Magnetics with
nanoscale curved geometries (joint session MA /TT)

MA 45.1-45.6  Thu 9:30-11:00 POT/0351 Magnetic Relaxation and Gilbert Damping

MA 46.1-46.5  Thu 9:30-10:45 POT/0361 Magnetic Imaging Techniques II

MA 47.1-47.11 Thu 15:00-18:00 HSZ/0002 Altermagnets V

MA 48.1-48.11 Thu 15:00-18:00 HSZ/0004 Magnonics II

MA 49.1-49.9  Thu 15:00-17:15 POT/0112 Magnetic Imaging, Information Technology, and Sensors

MA 50.1-50.9  Thu 15:00-17:15 POT/0151 Bulk Materials: Soft and Hard Permanent Magnets

MA 51.1-51.8  Thu 15:00-17:00 POT/0361 Spin Transport and Orbitronics, Spin-Hall Effects II (joint
session MA /TT)

MA 52.1-52.40 Thu 15:00-17:00 P4 Poster Magnetism III

MA 53 Thu 18:00-19:00 HSZ/0002 Members’ Assembly

MA 54.1-54.11 Fri 9:30-12:30  HSZ/0002 Altermagnets VI

MA 55.1-55.12  Fri 9:30-12:45 HSZ/0004 Skyrmions ITI

MA 56.1-56.6  Fri 9:30-11:30 BEY/0E40 Focus Session: (Anti)ferroic states — Magnetic and magne-
toelectric III (joint session FM/MA)

MA 57.1-57.6  Fri 9:30-11:00 POT/0112 Thin Films: Magnetic Coupling Phenomena / Exchange
Bias and Magnetic Anisotropy

MA 58.1-58.12  Fri 9:30-12:45 POT/0151 Computational Magnetism II

MA 59.1-59.11  Fri 9:30-12:30 POT/0361 Magnonics ITI
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Members’ Assembly of the Magnetism Division
Thursday 18:00-19:00 HSZ/0002

e Bericht

e Wahl

e Verschiedenes
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MA 1: Hands-On Tutorial: Magnetic Structure Determination Using Fullprof and SARAh
Representation Analysis (joint session MA/TUT)

The functionalities of many materials of contemporary interest are related to complex types of magnetic
ordering. Accurate magnetic structure determination is thus crucial for understanding and optimizing

such materials.

After an introduction into the subject, participants of the tutorial will gain hands-on experience on the

methods for magnetic structure determination.

Time: Sunday 16:00-18:15

Invited Talk MA 1.1 Sun 16:00 TRE/PHYS
Recent advances and challenges in magnetic structure de-
termination — eDwMyTRO INosov — Institut fiir Festkorper- und
Materialphysik, TU Dresden, Germany

In this introductory tutorial talk, I will provide an overview of magnetic
structure determination in the context of recent advances in magnetic
materials. I will focus on the limitations and challenges of magnetic
structure refinement, and explain why it is important to use the full
range of complementary experimental methods alongside conventional
diffraction in order to develop a consistent understanding of magnetic
structures. This is particularly important when dealing with complex
types of magnetic order, such as noncollinear and multi-Q spin tex-
tures, altermagnets, and systems with multiple magnetic sublattices
or very weak and/or fluctuating magnetic moments.

Tutorial MA 1.2 Sun 16:30 TRE/PHYS
Hands-On Tutorial: Magnetic Structure Determination
Using Fullprof and SARAh Representation Analysis —
eMaTTHIAS FRONTZEK — Oak Ridge National Laboratory, Neutron
Scattering Division, One Bethel Valley Road, 37831 Oak Ridge, TN,

Location: TRE/PHYS

USA

The determination of magnetic structures is a crucial aspect of ma-
terials science, particularly for understanding the magnetic properties
of novel materials. Given the limited availability of neutrons with the
closure of smaller sources, competitive access to beam time, and the
high hurdles associated with software usage, there is an increasing need
for training in the analysis of magnetic structures. This tutorial aims
to provide participants with practical skills in magnetic structure de-
termination using SARA and Fullprof, two powerful tools frequently
utilized in this field.

Participants will:

-Gain hands-on experience with the tools and techniques necessary for
magnetic structure determination.

-Refine nuclear and magnetic structures using real data sets.
-Understand key concepts in diffraction techniques and steps involved
in the magnetic structure determination process.

Important: for Hands-on participation, please bring a laptop with a
working installation of Fullprof (https://www.ill.eu/sites/fullprof/).
For links to Fullprof, SARAh stand-alone and tutorial data visit:
https://neutrons.ornl.gov/wand/users

MA 2: Altermagnets |

Time: Monday 9:30-12:45

MA 2.1 Mon 9:30 HSZ/0004

Electric Control of Spin and Valley Polarization in the XMo-
TeO6 Family of Two-dimensional Altermagnets — eAVIJEET
Ray!, FaremMeEH HaADDADI?2, ANTIMO MARRAZzO®, and MARCO
GiBeRTINIV? — 1University of Modena and Reggio Emilia, Italy —
2EPFL, Switzerland — 3SISSA, Italy — 4Istituto Nanoscienze-CNR,

Ttaly

Altermagnets are a special class of antiferromagnets with zero net
magnetization but spin-split bands, even in the absence of spin-orbit-
coupling. In semiconducting altermagnets, this spin-splitting can give
rise to spin-valley locking, where valleys located at specific k-points
have a well-defined spin. Still, symmetries connecting the spin sublat-
tices impose an overall degeneracy between valleys of opposite spins.
An external electric field can break these symmetries, enabling con-
trollable spin (and valley) polarization. This is particularly promising
in two-dimensional (2D) materials where it is easy to apply a verti-
cal electric field in a double-gate field-effect setup, provided that 2D
altermagnets with suitable crystal symmetries are found. Here, by us-
ing first-principles simulations, not only we put forward an interesting
family of 2D altermagnets that display the correct symmetries, but we
also show that the electric field effect is sizable in these materials and
reaches the requirements needed for applications in spin-valleytronics.

MA 2.2 Mon 9:45 HSZ/0004
Zeeman Quantum Geometry as a Probe of Unconventional
Magnetism — eSNEHASISH NANDY!, NEELANJAN CHAKRABORTIZ,
and SupEep Kumar Guosn? — !National Institute of Technology
Silchar, Silchar, India — 2Indian Institute of Technology Kanpur, Kan-
pur, India
Unconventional magnets with momentum-dependent spin-splitting but
zero net magnetization form a recently identified class of collinear mag-
nets that are challenging to probe via conventional means. We show
that these systems can be distinguished through intrinsic gyrotropic
magnetic (IGM) currents, enabled by the Zeeman quantum geome-
try, which captures the coupled response of electronic states to mo-
mentum translation and spin rotation. Examining two prototypical

Location: HSZ/0004

two-dimensional unconventional magnets with Rashba spin-orbit cou-
pling, a time-reversal-broken d-wave altermagnet and a time-reversal-
symmetric p-wave magnet, we uncover a direct link between crystalline
symmetry, spin-split band structures, and transport signatures. The
d-wave altermagnet exhibits both transverse conduction and longitudi-
nal displacement IGM currents, whereas p-wave magnet supports only
transverse conduction IGM current. Remarkably, the mixed d-wave
altermagnet supports all four types of IGM currents, including a longi-
tudinal conduction current enabled by symmetric (Zeeman) Berry cur-
vature that is forbidden in conventional quantum geometry. These re-
sponses, measurable via Hall transport and optical probes, persist even
when conventional quantum geometry-driven linear responses vanish,
offering unique access to hidden spin-split band structures.

MA 2.3 Mon 10:00 HSZ/0004
Spin demons in d-wave altermagnets — ePIETER GUNNINK!,
Jairo Sinoval, and ALEXANDER Mook?2 — lInstitute of Physics, Jo-
hannes Gutenberg University Mainz, Staudingerweg 7, Mainz 55128,
Germany — 2University of Miinster, Institute of Solid State Theory,

48149 Miinster, Germany

Demons are a type of plasmons, which consist of out-of-phase oscil-
lations of electrons in different bands. Here, we show that d-wave
altermagnets, a recently discovered class of collinear magnetism, natu-
rally realize a spin demon, which consists of out-of-phase movement of
the two spin species [1]. The spin demon lives outside of the particle-
hole continuum of one of the spin species, and is therefore significantly
underdamped, reaching quality factors of > 10. We show that the spin
demon carries a magnetic moment, which inherits the d-wave sym-
metry. Finally, we consider both three and two dimensional d-wave
altermagnets, and show that spin demons exists in both.
[1] Gunnink, Sinova, Mook, Phys. Rev. Lett. 135, 126701 (2025)

MA 2.4 Mon 10:15 HSZ/0004
Altermagnetism in magnetic nanoisland arrays — eRHEA
Hover!, Lukas KorBer?, Tobias WAGNER3, and ALEXANDER
Mook! — lInstitut fiir Festkorpertheorie, Universitit Miinster, Miin-
ster, Germany — 2Institute of Molecules and Materials, Radboud
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Monday

University, Nijmegen, The Netherlands — 3Department of Physics,
Johannes Gutenberg University Mainz, Mainz, Germany

We present a macrospin model for magnetic island arrays engineered
with altermagnetic symmetries. The islands interact purely via dipole-
dipole coupling, which makes the strict spin-orbit-free limit of alter-
magnetism inaccessible. Although the magnon dispersion is split by
spin-orbit coupling, the magnon bands remain spin-polarized, exhibit-
ing a characteristic d-wave-like pattern of the spin expectation value
across the Brillouin zone. This residual altermagnetic character gives
rise to direction-dependent spin dynamics and suggests the possibility
of anisotropic spin-transport phenomena in mesoscopic artificial mag-
nets.

MA 2.5 Mon 10:30 HSZ/0004
Magnons in Antialtermagnets — eRoBIN R. NEUMANNT'2:3| Ro-
DRIGO JAESCHKE-UBIERGO?, RICARDO ZARZUELAZ, JAIRO SiNovaZ?,
and ALEXANDER Mook!"2 — University of Miinster, Miinster, Ger-
many — 2Johannes Gutenberg University Mainz, Mainz, Germany
— 3Martin Luther University Halle-Wittenberg, Halle, Germany —
4Texas A&M University, College Station, USA

Altermagnets and antialtermagnets are unconventional magnetic
phases with compensated magnetization and nonrelativistic spin split-
ting in their electronic band structures. In altermagnets, this spin
splitting has even parity, whereas in antialtermagnets it has odd parity.
In this talk we go beyond electrons and demonstrate that magnons, the
collective spin excitations of magnetically long-range ordered systems,
inherently feature an odd-parity spin polarization in antialtermagnets
without spin-orbit or dipolar coupling. We present minimal model
spin Hamiltonians free of spin-orbit coupling that stabilize antialter-
magnetic ground states, discuss their symmetries, and characterize the
spin-polarized magnon band structures.

MA 2.6 Mon 10:45 HSZ/0004
Magnetization processes and spin-lattice coupling in the
hexagonal easy-plane altermagnet o-MnTe — eSAHANA
RossLERY, VicToria Gincal, Ece Uvkur?, YURII SKOURSKI®,
JEREMY SOURD?®, SERGEI ZHERLITSYN?, MARcUs ScHMIDT?, YURII
Prots?, HeLce Rosner?, UrricH BurkuarDT?, ULricH K.
ROsSLER®, and ALEXANDER A. TsIRLIN! — !Felix Bloch Institute for
Solid State Physics, Leipzig University, Leipzig, Germany — 2HZDR,
IBP and Materials Research, Dresden, Germany — SHLD, HZDR,
Dresden, Germany — *MPI CPfS, Dresden, Germany — °Institute

for Theoretical Solid-State Physics, Leibniz IFW Dresden, Germany

We investigated the magnetization dynamics associated with domain
behavior in a-MnTe using magnetization, magnetostriction, sound ve-
locity, and attenuation measurements. Angle- and field-dependent
magnetization data reveal complex magnetic responses with a dis-
tinct anomaly around 1 T, reflecting domain-related processes. Magne-
tostriction and elastic constant measurements indicate strong lattice
effects at the field-induced reorientation transition. These features
were analysed using a phenomenological micromagnetic model incor-
porating higher-order anisotropic exchange interactions that couple the
weak ferromagnetic component to the antiferromagnetic order param-
eter. The model successfully reproduces the generic behaviour of the
magnetic states and demonstrates that the observed uniaxial and uni-
directional anisotropies arise from metastable domain configurations
and irreversible magnetization processes [1].
[1] S. RoRler et al., arXiv:2511.01388
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MA 2.7 Mon 11:15 HSZ/0004
Emergent Altermagnetism in Antiferromagnetic Surfaces
— eCoLIN LaNGE!, Roprico JAEscHKE UBIERGO!, ALEXANDER
Mook?, and Jairo Sinoval — lInstitut fiir Physik, Johannes Guten-
berg Universitdt Mainz, Germany — 2Institut fiir Festkorpertheorie,

Universitdt Miinster, Germany

Three-dimensional altermagnets with collinear compensated order and
non-relativistic spin splitting have recently been realized, but experi-
mental access to their 2D counterparts remains limited. We show that
surfaces of the most abundant class of collinear magnets — conven-
tional 3D antiferromagnets — provide a general route to 2D altermag-
netism through surface-induced symmetry breaking. We implement
this in a semi-infinite stack geometry, effectively modeling a thin film
to establish a direct connection to experimental systems. This way,
the symmetry analysis made here has direct implications for read-

ily available experiments and materials. Using our novel definition of
”surface spin groups”, which lies between the 3D and 2D cases due to
the semi-infinite geometry, we provide a full symmetry classification of
all possible cases of altermagnetic surface termination. We scan avail-
able databases of magnetic materials, and conclude that almost half of
the collinear antiferromagnets can host an altermagnetic surfaces. We
present calculations of spin-split surface states in realistic candidates,
that can serve for future experimental verification of surface induced
altermagnetism. Our work positions the broadly accessible landscape
of antiferromagnets as a promising foundation for 2D altermagnetism,
whose experimental realization remains limited.

MA 2.8 Mon 11:30 HSZ/0004
Angle-dependent magnetoresistance induced by interface-
generated spin current in RuOs/permalloy heterostruc-

tures — AKASHDEEP AKASHDEEP!, EWwWIESE MOHAMMAD
1

ABABNEH?, CHRISTIN ScHMITT!, EDGAR GALINDEZ-RuALEs!, FE-
Lix Funrmann!, Timo Kuscuer!, Matuias Krivt!, Vivek AMInZ,
and eGERHARD JakoB! — !Johannes Gutenberg University, Mainz,

Germany — 2Indiana University, Indianapolis, USA

Ruthenium dioxide (RuOg2) is a promising altermagnetic candidate.
In our PLD grown films clear signs of altermagnetism were found by
photoemission [1] and optically induced spin polarization with d-wave
symmetry [2]. However, recent reports suggest that RuO2 may be
nonmagnetic in its ground state. (100)-oriented RuO2 films are ex-
pected to generate spin currents with transverse spin polarization par-
allel to the Neel vector. We investigated magnetotransport in epi-
taxial RuOgz/permalloy (Py) heterostructures to examine spin Hall
magnetoresistance and interfacial effects. Our measurements revealed
a pronounced negative angular-dependent magnetoresistance that we
attribute to interface-generated spin current (IGSC) at the RuO2/Py
interface supported by drift-diffusion calculations. The interface ef-
fects predominate over possible altermagnetic contributions [3|. This
finding is in accord with recent muon spin resonance on our films [4].

[1] O. Fedchenko et al., Sci. Adv. 10, eadj4883 (2024);

[2] M. Weber et al., arXiv2408.05187 (2024);

[3] A. Akashdeep et al., Phys. Rev. Appl. 24, 054018 (2025);

[4] A. Akashdeep et al., arXiv2510.08064 (2025);

MA 2.9 Mon 11:45 HSZ/0004
X-ray magnetic circular dichroism of altermagnet a-Fe203
based on multiplet ligand-field theory using Wannier orbitals
— RutweN XiE, HaMzA ZeErDpouMmi, and eHoNGBIN ZHANG — TU
Darmstadt, Darmstadt, Germany

Hematite a-Fe203 is a g-wave altermagnet, possessing an easy-axis
and easy-plane weak ferromagnetic phase below and above Morin tem-
perature, respectively. The presence of these phases renders it a good
candidate to study the characteristic spin splitting in altermagnets un-
der the impacts of relativistic effect and finite temperature. We have
calculated the band structure of a-Fe203 based on density functional
theory (DFT) considering the Coulomb correction and spin-orbit cou-
pling effects. Additionally, the DFT + dynamical mean-field theory
calculations have been performed at finite temperatures. It is found
that the spin splitting in a-Fe203 preserves with either SOC or temper-
ature effect included. Furthermore, we present a numerical simulation
of the x-ray magnetic circular dichroism (XMCD) of the L2,3 edge of
Fe using a combination of DFT with multiplet ligand-field theory. In
terms of the different Néel vectors present in a-Fe203, we calculate the
x-ray absorption spectroscopy of the L.2,3 edge of Fe in the form of con-
ductivity tensor and analyze the XMCD response from a perspective
of symmetry. A characteristic XMCD line shape is expected when the
Néel vector is along [010] direction and the light propagation vector is
perpendicular to the Néel vector, which can be further distinguished
from the XMCD response originated from weak ferromagnetism with
the light propagation vector parallel to the Néel vector.

MA 2.10 Mon 12:00 HSZ/0004
Magnetic circular dichroism in resonant Awuger electron
diffraction from altermagnets — ePETER KRUGER — Chiba Uni-
versity, Chiba, Japan
Recently we demonstrated that in altermagnets, there exists a large
magnetic circular dichroism (MCD) in resonant photoelectron diffrac-
tion (RPED) [1]. The MCD-RPED signal is time-reversal odd and
characteristic of the altermagnetic state. It is proportional to the lo-
cal XMCD signal from a single magnetic sublattice and thus provides
a direct probe of the sublattice magnetization. Here we show that
MCD-RPED occurs in all altermagnets independently of the orienta-
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tion of the Néel vector. This is a major difference to the weak XMCD
observed in some altermagnets [2]. We also extend the theory to reso-
nant Auger electron diffraction, whose MCD gives similar information
as that of RPED, while being conceptually simpler. We discuss the
symmetry properties of the MCD signal and explain its physical origin
with a simple model. [1] P. Kriiger, Phys. Rev. Lett. 135, 196703
(2025). [2] A. Hariki et al, Phys. Rev. Lett. 132, 176701 (2024).

MA 2.11 Mon 12:15 HSZ/0004
Heisenberg models of altermagnets — eVoOLODYMYR
Kravonuk!2, KosTiaANTYN YErsHov!2) and JEROEN VAN DEN
Brink! — lLeibniz Institute for Solid State and Materials Research,
01069 Dresden, Germany — 2Bogolyubov Institute for Theoretical
Physics of the National Academy of Sciences of Ukraine, 03143 Kyiv,
Ukraine

Being collinear-compensated magnets, altermagnets differ from con-
ventional antiferromagnets by a more complex symmetry transforma-
tion that connects two sublattices. Due to the specific local nonmag-
netic surroundings of the magnetic atoms, the symmetry transforma-
tion also involves rotation or mirror reflection, in addition to trans-
lation and time reversal. Here we propose Heisenberg models for a
number of materials, including d-wave (rutiles), bulk g-wave (CrSb,
MnTe), and planar g-wave (FeS2) alternagnets. The models capture
the altermagnetic properties due to the additional superexchange in-
teractions whose bonds orientations respect the symmetry of the local
nonmagnetic surrounding of the magnetic atoms. Using our models,

we reproduce the altermagnetic splitting in the magnon spectra, and
predict a number of new effects induced by altermagnetism, namely
fluctuation-induced piezomagnetism and thermal spin conductivity for
d-wave altermagnets, and emergent magnetization of domain walls for
both d- and g-wave altermagnets. For planar g-wave altermagnets,
we demonstrate that mechanical stress can induce the effective g-wave
— d-wave transition for low-energy magnons. As a result, the stress-
induced thermal spin conductivity appears.

MA 2.12 Mon 12:30 HSZ/0004
Multiferroic altermagnet BiFeOs3 investigated by
DFT+DMFT and XMCD — eHamza ZeErpouUMmi, RUIWEN XIE,
Fu L1, and HongBIN ZHANG — Institute of Materials Science, TU
Darmstadt, 64287 Darmstadt, Germany

As an emergent magnetic ordering, altermagnets with finite non-
relativistic spin splitting exhibit a wide spectrum of fascinating proper-
ties. In this work, combining density functional theory (DFT) and dy-
namical mean-field theory (DMFT), we investigate how such splitting
evolves as a function of temperature in BiFeO3. Moreover, by solving
the DFT-derived atomic Hamiltonian, we evaluated x-ray magnetic cir-
cular dichoism (XMCD) with detailed symmetry analysis, which can
be considered as a characteristic feature for altermagnetic ordering.
Furthermore, as BiFeO3 is a well-established multiferroic compound,
we evaluate the nonlinear transport properties such as shift current
originated from the quantum geometry, and further explore how such
altermagnetic properties can be tailored by external electric fields.

MA 3: Complex Magnetic Oxides

Time: Monday 9:30-12:45

MA 3.1 Mon 9:30 POT/0112
Twisted planar freestanding La0.7Sr0.3MnO3 junctions —
e ALEJANDRO MARTIN MERODIO, VicTOR Rouco, FERNANDO GAL-
LEGO, DAvID SANCHEZ-MANzANO, CARLOS LEON, and JACOBO SAN-
TAMARIA — GFMC, Dpto. de Fisica de Materiales, Facultad de Cien-
cias Fisicas, Universidad Complutense de Madrid, 28040 Madrid, Spain

The recent realization of membranes of transition metal oxides has en-
abled their mechanical assembly in twisted bilayers opening avenues to
wards oxide twistronics. The ferroic orders hosted by transition metal
oxides, many of which are stable at room temperature, offer exciting
opportunities for the search of chiral ferroic properties in twisted ox
ide membranes. In this work we present the growth, fabrication and
characterization of twisted stacks made of La0.7Sr0.3MnO3 (LSMO), a
half-metallic ferromagnetic perovskite with highly tunable properties.
We have studied the temperature dependent magnetotransport across
the interface of two twisted LSMO membranes for different twisting
angles. These samples exhibit a large low temperature magnetoresis-
tance MR up to 32% which switches abruptly at small (10 mT) mag-
netic fields. These MR values are well above the 0,01% AMR typically
observed in single LSMO flakes. This approach allows exploring mate-
rial combinations which are not possible in epitaxial heterostructures
and opens promising avenues towards oxide based CMOS compatible
spintronic devices.

MA 3.2 Mon 9:45 POT/0112
Controlling Magnetic Anisotropy in Barium Hexaferrite
by Cation Doping — eJakoB BauMmsTEIGER!'2 and CESARE
FrancHiNt»'? — IFaculty of Physics and Center for Computa-
tional Materials Science, University of Vienna, Vienna, Austria —
2Department of Physics and Astronomy ” Augusto Righi”, Alma Mater
Studiorum - Universita di Bologna, Bologna, Italy

Circulators are essential components in many radio-frequency systems,
including 5G base stations. Their operating frequency is primarily de-
termined by the magnetic properties of the ferrite core - specifically
the anisotropy field and the saturation magnetization. Experimental
studies suggest that both quantities can be actively modified in barium
hexaferrite - one of the ferrites commonly used in circulators - through
cation doping. However, the relationship between doping and the re-
sulting magnetic properties is highly complex and not yet fully under-
stood. We investigate the electronic structure of pristine and cobalt-
doped barium hexaferrite using density functional theory. Our calcu-
lations show that the additional electron introduced by cobalt plays
a key role in modifying the material’s magnetocrystalline anisotropy.

Location: POT/0112

By occupying a localized orbital at the cobalt site, it locally activates
spin-orbit interactions, leading to substantial changes in the magne-
tocrystalline anisotropy energy even at low doping concentrations. The
insights gained from our results support the design of miniaturized cir-
culators capable of operating over broad frequency bands.

MA 3.3 Mon 10:00 POT/0112
Emergent magnetic ordering in high-entropy oxides — eLAURA
T. CorreEpOrRM2, AucusTE STANIONYTE®, RICHARD MATYSEKS,
Ania U. B. Worrer?, CarrLos F. EuceENIo?5, ANDREA Kirscu?:5,
Grupitta PERVERSI®, and AnNa IsaEval'23 — 1TU Dortmund Uni-
versity, Germany — 2Research Center Future Energy Materials and
Systems, Germany — 3University of Amsterdam, The Netherlands —
4Leibniz IFW Dresden, Germany — °Ruhr University Bochum, Ger-
many — SMaastricht University, The Netherlands

Magnetism in high-entropy oxides (HEOs) has emerged as a compelling
topic due to the unique behavior arising from extreme cationic disorder.
HEOs offer a rich platform for fundamental studies and are promising
for applications like energy-efficient magnetic devices and catalysts.
Recently, long-range magnetic order was reported in some HEOs, e.g.
the AFM rocksalt (Coo,gNio_gCuo_gMgg,QZno_g)O[l] and cubic per-
ovskite La(CI‘(),QMHOAQFeo,QCOo_QNiOAQ)0[2], demonstrating that HEOs
can host long-range magnetic order despite substantial chemical disor-
der. We present the exploration of magnetism across three HEO fam-
ilies: (1) cubic perovskites Baln;_M;O5_[3], (2) spinel M30O4 and
(3) rocksalt MO. The M site is shared by up to five (post-)transition
metals. Some members of the M30O4 family exhibit remarkably high
Tn up to 618 K, highlighting its potential for stabilizing robust mag-
netic interactions. In contrast, Balnj_,M;O3_s display glassy behav-
ior. We examine how chemical complexity shapes magnetic properties
across these families. [1] Chem. Mat. 2019 31 (10), 3705-3711. [2]
Adv. Sci. 2022, 9, 2200391. [3] Solid State Ionics (2024) 427, 116901.

MA 3.4 Mon 10:15 POT/0112
Exploring the electronic structure of (111)-oriented
Lag.7Srg.3MnO3 through soft X-ray ARPES and DFT —
eyvIND FINNSETH, SVERRE M. SELBACH, HENDRIK BENTMANN,
and INGRID HALLSTEINSEN — NTNU, Trondheim, Norway

While Lag.7Srg.3MnO3 (LSMO) has been widely studied due to its
room-temperature ferromagnetism and half-metallicity, the majority
of work has been focused on thin films in the (001)-orientation. The
less conventional (111)-orientation has received far less attention de-
spite its distinct intriguing properties, including sixfold in-plane mag-
netic anisotropy and enhanced interfacial coupling in heterostructures.
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As such, a full description of the electronic structure of LSMO in this
orientation is lacking. Here, we consider epitaxial thin films of LSMO
grown by pulsed laser deposition on (111)-oriented SrTiO3 substrates.
We first develop an in-vacuum methodology for surface preparation of
the films by annealing in an oxygen atmosphere. The electronic band
structure of the films is probed by soft X-ray angle-resolved photoe-
mission spectroscopy (ARPES) using a synchrotron lightsource. The
tunability of the photon energy allows for precise control of the probed
out-of-plane momentum, yielding a full description of the LSMO elec-
tronic band structure. Density functional theory (DFT) calculations
are performed to obtain the theoretical band structure of bulk LSMO
modeled through the use of the special quasirandom structures ap-
proach. By comparing the calculated band structure to the experimen-
tal results, we find that the DFT calculations are able to accurately
predict the LSMO electronic band structure.

MA 3.5 Mon 10:30 POT/0112
Unveiling the Origins of Strong Magnetostriction in Cobalt
Ferrite using neutron scattering. — eGURATINDER KAUR —
School of Physics and Astronomy, The University of Edinburgh, UK

Cobalt ferrite (CoFe204, CFO) stands out among advanced functional
materials due to its exceptional magnetostrictive behaviour. This
property allows its shape to be influenced by its magnetic state, making
it desirable for various technological applications such as electronic de-
vices, ferrofluids, magnetic drug delivery, microwave devices, and high-
density information storagel-3. The present study provides a compre-
hensive investigation using neutron diffraction to explore the inter-
play between CFO’s nuclear and magnetic structures4 across varying
temperatures. This study complements our recent inelastic neutron
scattering (INS) experiments on single crystal and powder samples.
The combined data, along with our INS findings and developed ex-
citonic theory, will provide a deeper understanding of the underlying
mechanism responsible for CFO’s strong magnetostrictive effect5. This
knowledge will be valuable for designing novel materials with precisely
controlled magnetostrictive properties for applications in areas like sen-
sors and actuators6. References: 1)*Slonczewski J C, Phys. Rev. 110
1341 (1958). 2)*Zheng H et al., Science 303 661 (2004). 3)*Bhame S
D et al., J. Appl. Phys. 100 113911 (2006). 4)*Teillet et al., J. Mag.
Magn. Mater. 123, 93 (1993). 5)*Lane et al., Adv. Funct. Mater.
2025, €16830. 6)*Chen Y, et al., IEEE Trans. Magn. 35 3652 (1999).

MA 3.6 Mon 10:45 POT/0112
Polarized Neutron Scattering Studies on SDW Order in
Sr1 5CapsRuOs and SraRug95Co0.0504 — eFELIX WIRTH!,
Yvan Smpis?, Paur STerrENs?, KEvIN JENNI', AGUSTINUS AGUNG
Nucrono?, KarIN ScuMAaLzL?, MECHTHILD ENDERLES, and MARKUS
BrADEN! — 1. Physic. Inst., Univ. Cologne, Germany — 2LLB,
CEA Saclay, France — 3ILL, Grenoble, France — “Inst. Teknologi,
Bandung, Indonesia — 5JCNS Outst. ILL, Grenoble, France

Superconductivity in SroRuO4 emerges close to magnetic instabilities
from Fermi-surface nesting at incommensurate Q*? =(0.3,0.3,L) and
QY =(0.15,0.15,L)[1]. In Sr1.5Cag.5RuOy4 the anisotropic fluctuations
at QP condense into a c-axis polarized spin-density-wave[2]. Polarized
inelastic neutron scattering reveals an unusual hierarchy of excitations
with enhanced longitudinal modes. In contrast, transverse modes are
suppressed, although their energy dependence remains similar to that
of the parent compound. Above the SDW transition, longitudinal
and transverse contributions show a split response, incompatible with
tetragonal symmetry and suggestive of electronic nematicity. Ti** and
Mn3+ substitution stabilise the same static order at Q*#[3]. By con-
trast, 5% Co doping does not yield the expected ferromagnetic cluster
glass but a new magnetic order at Q~(0.2,0.2,0) with intensity fol-
lowing the Ru?t form factor that cannot be attributed to the known
nesting vectors in this system. [1] Jenni, K. et al., Phys. Rev. B 103,
104511 (2021), [2] Kunkemdller, S. et al., Phys. Rev. B 89, 045119
(2014), [3] Braden, M. et al., Phys. Rev. Lett. 83, 197002 (2002)

15 min break

MA 3.7 Mon 11:15 POT/0112
Magnetic structure and magnetic excitations of the triple

layer SryRu3z010 — eLARA KIEFER!, ZAHRASADAT GHAZINEZHAD',

FeLix WirtH!, JENs MEeTTLER!, UrsuLa BENcAARD HANSENZ,
PauL STEFFENS2, OKSANA ZAHARKO®, VLADIMIR POMJAKUSHINS,
KarIN ScumaLzL?, DEvasHIBHAI ANDROJA®, AUGUSTINUS AGUNG
Nucrono®, and Markus BrRADEN! — 1Inst. Phys. 2, Cologne, Ger-

many — 2ILL, Grenoble, France — 3PSI, Villingen, Switzerland —

4JCNS Out. ILL, Grenoble, France — °ISIS, Didcot, UK — SFMIPA
ITB, Badung, Indonesia

The triple-layer transition-metal oxide SrgsRu3zO10 is a member of the
Ruddlesden-Popper series with a layered orthorhombic structure. It is
a ferromagnetic metal (T¢=105K) with an additional metamagnetic
transition below 60 K. The nature of the intermediate phase is still un-
der debate. Using multiple neutron diffraction techniques, we were able
to determine its magnetic structure. Our inelastic neutron experiments
revealed a parabolic, isotropic dispersion with a stiffness constant com-
parable to that of SrRuOs [1,2]. However, the spin-wave scattering
at low constant energy transfer deviates from the expected isotropic
ring, and the stiffness increases upon heating, mirroring SrRuOs [1,2].
Polarized neutron measurements reveal longitudinal spin excitations
inside the ferromagnetic phase. These amplitude-type fluctuations
are unexpected in a standard Heisenberg ferromagnet, suggesting the
emergence of a new class of magnetic excitations beyond conventional
transverse magnons. [1] K. Jenni et al., Phys. Rev. B 107, 174429
(2023). [2] K. Jenni et al., Phys. Rev. Lett. 123, 017202 (2019).

MA 3.8 Mon 11:30 POT/0112
Multi-length scale investigation of the Perovskite-
Brownmillerite topotactic phase transition in Lag 7Srg 3MnO3_;
thin films — ¢C. YIn'2, X. Bar®, Z. Xu?, V. LauTer®, S. Zuou®,
F. Gunkel”, L. Cao%® G. PueBLa HeLLmann?, R.E. DunIn-
Borkowski?, and O. PeTracic®! — 1Faculty of Mathematics and
Natural Sciences, Heinrich Heine University Diisseldorf — 2Jiilich
Centre for Neutron Science (JCNS-2), JARA-FIT, Forschungszen-
trum Jiillich GmbH — 3Ernst Ruska-Centre for Microscopy and
Spectroscopy with Electrons (ER-C), JARA-FIT, Forschungszen-
trum Jiilich GmbH — 4QZabre LLC, Ziirich, 8050, Switzerland —
5Neutron Scattering Division, Neutron Sciences Directorate, Oak
Ridge National Laboratory, Oak Ridge, TN, 37831, USA — SInstitute
of Ton Beam Physics and Materials Research, Helmholtz-Zentrum
Dresden-Rossendorf (HZDR) — 7Peter Griinberg Institut (PGI-7),
JARA-FIT, Forschungszentrum Jiilich GmbH — 8School of Advanced
Materials, Peking University, Shenzhen Graduate School, Shenzhen,
518055, China

In Lag.7Srp.3MnOg3_ s, the introduction of oxygen vacancies induces a
topotactic phase transition from the perovskite phase to an oxygen-
vacancy ordered Brownmillerite phase. The influence of oxygen vacan-
cies on near-surface magnetic domains is probed via Nitrogen-Vacancy
(NV) magnetometry. Polarized Neutron Reflectometry (PNR) provide
depth-resolved magnetization profiles and oxygen stoichiometry. Scan-
ning Transmission Electron Microscopy (STEM) elucidates the atomic
structure and depth-dependent oxidation states.

MA 3.9 Mon 11:45 POT/0112
Probing Spin-Waves and Spin-Phonon Coupling in a Dou-
ble Perovskite Oxide: A Raman Study — eAKRITI SINGH and
SURAJIT SAHA — Indian Institute of Science Education and Research
Bhopal, Bhopal, India

Double perovskites have emerged as a promising class of materials to
explore the novel magnetic phenomena. This includes high-TC mag-
netic orderings, spin-reorientation, magnetostriction, and multiferroic-
ity due to the presence of complex spin arrangements, competing ex-
change pathways or magneto-elastic couplings. Here, we report the
evolution of magnetic excitations in Ca2NiWO6 using inelastic light
scattering and explore the complex interplay between the lattice and
spin degrees of freedom. To get insights into the underlying magnetic
dynamics, we performed temperature-dependent magnetization, x-ray
diffraction, and Raman spectroscopic measurements. Our results indi-
cate an antiferromagnetic ground state below 50 K along with signa-
tures of magnetostriction and spin-phonon coupling. Additionally, we
employ magneto-Raman spectroscopy to probe the low-energy spin-
waves (magnons), providing evidence of the nature and origin of mag-
netism in the system. Taken together, our findings on Ca2NiWO6
highlight its potential as a fertile ground to study the complex mag-
netic phenomena arising due to its exchange interactions, suggesting
that it may be a possible candidate for applications in spintronics,
magnonics, and other advanced spin-based technologies.

MA 3.10 Mon 12:00 POT/0112
resonant inelastic x-ray scattering spectra of the dynamic
jahn-teller Cu?*t center in CuAl; 04 — eTakumi GENGO!, KENTA
Touce?, Ara Go3, and Naova Iwanaral — !Graduate School of
Engineering, Chiba University, Chiba, Japan — 2Department of Mate-
rials Science, Faculty of Engineering, Chiba University, Chiba, Japan



Dresden 2026 — MA

Monday

— 3Department of Physics, Chonnam National University, Gwangju,
South Korea

Cu spinel compounds such as CuAlaO4 and CuGasO4 attract atten-
tion as spin-orbit entangled magnets. The density mean-field theory
calculations show that the spin-orbit coupling on the Cu site suppresses
the Jahn-Teller deformation in the ground state, which is consistent
with the x-ray diffraction data. On the contrary, recent resonant in-
elastic x-ray scattering (RIXS) measurement of CuAlaO4 suggests the
possibility that the Jahn-Teller deformation develops. Such a contra-
dictory situation could occur due to the development of the dynamic
Jahn-Teller effect .

This study aims to theoretically elucidate the nature of quantum
states on Cu sites induced by the competition between spin-orbit and
electron-phonon (vibronic) couplings. We successfully reproduced the
Cu La- and L3-edge RIXS spectra based on our model with the quan-
tum mechanical treatment of the lattice degrees of freedom (i.e., dy-
namic Jahn-Teller effect), which is consistent with the structural data.
This study supports the former theoretical prediction that CuAloOy4
is a 3d spin-orbit coupled magnet.

MA 3.11 Mon 12:15 POT/0112
EMCD analysis of ferrimagnetic moments changes in Ti-
doped barium hexaferrite — eHiTosur MakiNno!, RoLr ERNI?,
DevENDRA SINGH NEGr®, JAN Rusz?, BErnD RELLINGHAUS!, and
Darius PouL! — 'DCN, TU Dresden, Dresden, Germany — 2Empa,
Swiss Federal Laboratories for Materials Science and Technology,
Diibendorf, Switzerland — 3Indian Institute of Technology Jodhpur,
Jodhpur, India — 4Uppsala University, Uppsala, Sweden

Barium hexaferrite (BaFej2019) is a robust permanent magnet ma-
terial with good thermal and environmental stability. Small substi-
tutions of Fe by Ti are known to enhance the coercivity at elevated
temperatures. Our goal is to reveal changes of the ferrimagnetic ar-
rangement of the moments by the Ti doping using electron energy-loss
magnetic chiral dichroism (EMCD), an element- and site-specific probe
of magnetic moments via electron energy-loss spectroscopy (EELS).
We modified a highly accurate classical EMCD methodology with an

improved signal-to-noise ratio, enabling the quantitative deconvolution
of the Fe-L2 3 edges into oxidation- and site-resolved magnetic contri-
butions. The results suggest that the magnetic structure changes pri-
marily at the tetrahedral site. Using the recently established atomic-
resolution electron vortex beam EMCD, we verified these results from
an alternative perspective. These measurements reveal a threefold su-
persymmetry in the magnetic-moments, consistent with the symmetry
of the site occupied by Ti substitution identified in the STEM-EELS
elemental map. These observations deepen our understanding of mag-
netic structure changes induced by Ti doping in barium hexaferrite.

MA 3.12 Mon 12:30 POT/0112
Long-range spin density wave order in bilayer nickelates re-
vealed by neutron diffraction — eIlcor ProkHikH — TU Dort-
mund University, Department of Physics, 44227 Dortmund, Germany
— Research Center Future Energy Materials and Systems, 44227 Dort-
mund, Germany

The observation of pressure-induced superconductivity in Ruddlesden
Popper nickelates has triggered renewed interest in their magnetic
ground states as potential precursors to unconventional superconduc-
tivity [1]. Using high-intensity neutron powder diffraction (NPD) com-
plemented by muon-spin rotation/relaxation (uSR), we directly resolve
long-range spin-density-wave (SDW) order in bilayer LazNizO7 and
LasPrNip Oy below 150 K [2].

Magnetic Bragg reflections appear at propagation vectors ¢ =
(0, %, 0) for both compounds and an additional vector g2 = (%, %,0)
exclusively in undoped LaszNipO7. Representation analysis reveals
amplitude-modulated SDW structures composed of alternating low-
(=~ 0.05 pp) and high-moment (= 0.7 pup) Ni sites forming antifer-
romagnetically stacked bilayers along the c-axis. The coexistence of
two distinct stacking polymorphs corresponding to ¢q; and g2 reflects
quasi-two-dimensional magnetic order intrinsic to this system.

These findings provide the first direct neutron evidence for SDW
order in bilayer nickelates and offer crucial insights into their ground
state.

[1] Wang et al., Chinese Phys. Lett. 41, 077402 (2024).

[2] Plokhikh et al., arXiv:2503.05287(2025).

MA 4: Focus Session: Novel mechanisms of ferroic switching (joint session MA/FM)

This focus session highlights recent advances in ferroic switching across ferroelectric, multiferroic, fer-
roaxial and magnetic systems. Topics include topologically protected order-parameter dynamics, ultra-
fast non-thermal switching, and complex domain-wall phenomena revealed by atomistic modeling, ul-
trafast optics and advanced imaging. Contributions span machine-learning-based simulations of domain
kinetics, optical control of ferroaxial and structural orders, multiferroic multi-cell memory concepts, and
theoretically predicted unidirectional domain-wall motion with time-crystal behavior. Together, these
works uncover new switching pathways and robust functional mechanisms, offering promising routes
toward energy-efficient memory and quantum devices.

Organizer: Andrei Pimenov, andrei.pimenov@tuwien.ac.ac

Time: Monday 9:30-12:00

Invited Talk MA 4.1 Mon 9:30 POT/0151
From ML to Kinetics: Modeling the Switching in Ferro-
electric Wurtzites — e ANDREwW RAPPE, DREwW BEHRENDT, ATANU
SaManTA, and VoN BRAUN NasciMENTO — Department of Chem-
istry, University of Pennsylvania, Philadelphia, PA 19104-6323 USA

We present a series of works, from the development of a new force field
(MLFF) for multi-scale simulations of bulk AIN, through application
of MLFF to understand the atomistic switching mechanism, to the de-
velopment of a new kinetic model to uncover how switching changes
as a function of experimental conditions.

We train our MLFF to 1000s of DFT calculations, so the underlying
calculations are as accurate as DFT with the flexibility in simulation
size of classical MD. Powered by the MLFF, we can predict the ener-
gies, forces, and phonon dispersions of AIN at dramatically lower cost,
thus enabling the study of emergent and long-range effects, such as the
frequency-dependent dielectric functions and multiple FE domains.

Applying the AIN MLFF, we uncover the atomistic mechanism of
domain wall (DW) migration and domain growth in wurtzites. We
find that the critical nucleus is a single broken Al-N bond along the
polar axis; this creates a cascade of bond breaking in a single column
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of atoms due to the stability of the 180° DW in wurtzites. We reveal
the switching mechanism of 1D atomic columns propagating from a
slow-moving 2D fractal-like DW in the basal plane.

Finally, we develop an analytical extension to the KAI model that
accounts for fractal FE domains. To do this, we take the traditional
model of circles that can nucleate and grow and add a budding term.

Invited Talk MA 4.2 Mon 10:00 POT/0151
Topological order parameter switching — eSERGEY ARTYUKHIN
— Quantum Materials Theory, Genova, Italy

Ferroic orders are widely used to encode information in data storage
devices and may provide a beneficial way to circumvent Boltzmann
tyranny affecting conventional MOSFET memory [1]. However, in-
formation writing involves order parameter switching, facilitated by
domain nucleation and motion of domain walls across a disordered
material, which leads to energy dissipation. Recently, an alternative
order parameter switching paradigm has been introduced, where the
ordered state tracking the free energy minimum continuously rotates
the order parameter direction as the free energy surface is deformed by
an external driving [2]. The process is analogous to Thouless pumping



Dresden 2026 — MA

Monday

and is topologically protected. A related mechanism allows pumping
of topological spin textures in space [3].

[1] S. Manipatruni, D. E. Nikonov, I. A. Young, Nature Physics 14,
338 (2018)

[2] L. Ponet et al., Nature 607, 81-85 (2022)

[3] L. Maranzana et al., arXiv:2502.13083

Invited Talk MA 4.3 Mon 10:30 POT/0151
Optical Control of Ferroaxial Order via Circular Phonon
Excitation — eZurvancg Zencb?, MicHAEL FOrsT!, MICHAEL
FrcHNER!, DHARMALINGAM PRABHAKARAN?, PAaoLo RADAELLIZ, and
ANDREA CavAaLLERI' "2 — 1Max Planck Institute for the Structure and
Dynamics of Matter, Hamburg, Germany — 2Department of Physics,

Clarendon Laboratory, University of Oxford, Oxford, United Kingdom

Ferroaxial order is a distinct ferroic order in crystal systems character-
ized by a rotational texture of electric dipoles. Its unique symmetry
prohibits direct coupling to static fields or stress, making conventional
control approaches ineffective.

Based on symmetry analysis, we identify a coupling between the
ferroaxial order and circularly driven optical phonons, which can be
resonantly excited with circularly polarized mid-infrared light. Ex-
ploiting this coupling, we experimentally achieve reversible, deter-
ministic switching of the ferroaxial order in the prototype material
RbFe(Mo04)2 using single-shot excitation.

This work establishes a new mechanism for manipulating ferroax-
ial order via light-driven phonons, enabling dynamic control of ferroic
properties in complex materials.

15 min break

MA 4.4 Mon 11:15 POT/0151
Coherent Control of Competing Structural Orders in Sr-
TiO3 — eM. Frcuner!, H. WanG2, M. FoersT!, G. ORENSTEIN?Z,
A. Disa3, M. Trico?, and A. CavaLLeEri? — Max Planck Insti-
tute for the Structure and Dynamics of Matter, Hamburg, Germany
— 2Stanford Pulse Institute, SLAC National Accelerator Laboratory,
Menlo Park, CA, USA — 3School of Applied & Engineering Physics,
Cornell University, Ithaca, NY USA

The interplay between antiferrodistortive (AFD) rotation and polar
instability prevents the formation of ferroelectric order in SrTiO3 yet
keeps the paraelectric-to-ferroelectric transition on the verge of emerg-
ing. Light excitation has been shown to induce metastable ferroelec-
tricity[1], but the response of the AFD order to such optical driving
remains unclear. Here we use time-resolved X-ray scattering to track
AFD-order dynamics, launched by mid-infrared excitation of the Ti-O
stretching vibration, from 10 K to 135 K above the cubic transition. In
the tetragonal phase below 110 K, the AFD order transiently increases
before the AFD angle is reduced, whereas in the cubic phase rota-
tional fluctuations initially grow before being strongly suppressed|2].
A unified lattice model, incorporating nonlinear coupling of the ex-
cited infrared phonon to the AFD mode and to strain, captures both
regimes. With a single set of coupling parameters, we reproduce behav-

iors for both phases, indicating a common underlying mechanism that
also constrains explanations for the light-induced ferroelectric state.

[1] T.F., et al. Nova Science 364, 1075 (2019), [2] M. Fechner, et al.
NatMat, 23, 363 (2024)

MA 4.5 Mon 11:30 POT/0151
Multi-cell unit storage based on a multiferroic — eMAaksiM
Ryzukov!, ALEXEY SHUVAEV!, Maxim MosTovoy?, ANDREI
PivENov!, ANNa PiveENov!, and SERGEY ARTYUKHIN® — lInstitute
of Solid State Physics, Vienna University of Technology, Vienna,
Austria — 2Zernike Institute for Advanced Materials, University of
Groningen, Groningen, The Netherlands — 3Quantum Materials The-
ory, Istituto Italiano di Tecnologia, Genova, Italy

Recent advances in multiferroic materials offer promising prospects for
next-generation memory and data-processing devices. Previous stud-
ies [1,2] have shown that rare-earth manganates RMn2Os, particularly
with R = Gd, are strong candidates for storage applications due to
their topologically protected four-state magnetoelectric switching and
the efficient electric-field control of this switching.

In this work, we demonstrate that this system enables the realization
of a multi-cell storage unit capable of encoding and decoding at least
five bits. We show that only two key ingredients are required:

(i) the four-state magnetoelectric switching observed during magnetic-
field sweeps, and

(ii) a ferroelectric domain structure in the bulk together with local in-
homogeneities (e.g., internal mechanical stresses) that produce a dis-
tribution of the spin-flop critical field H. across different domains.
Thus, the magnetoelectric domains in GdMn2Op are not an unwanted
bug but an essential feature enabling multi-cell functionality.

[1] L. Ponet, et al., Nature 607, 81-85 (2022)

[2] H. Wang, et al., PRL 134, 016708 (2025)

MA 4.6 Mon 11:45 POT/0151
E-field induced unidirectional motion of domain wall in a fer-
romagnet and time crystals — eMARGHERITA PARODI}'2, SERGEY
ARTYUKHIN', and MaxiM MosTovoy? — 'Quantum Materials The-
ory, Italian Institute of Technology, Genova, Italy — 2Physics Depart-
ment, University of Genova, Italy — 3Theory of Condensed Matter,
Zernike Institute for Advanced Materials, Groningen, The Netherlands

Noncollinear spin textures may break inversion symmetry and induce
ferroelectric polarization, giving rise to multiferroicity. Here we study
the most basic noncollinear spin texture: a domain wall in a collinear
(anti)ferromagnet. The spin chirality of the domain wall is analogous
to that in spiral multiferroics and likewise leads to ferroelectric po-
larization. Here we find that oscillating magnetic and electric fields
can drive a unidirectional motion of the magnetic texture, similar to
how electrons are transported by the Thouless pump. Furthermore,
for certain periods of a driving field, the domain wall demonstrates
complex behaviour akin to a time crystal, with the period equal to an
integer multiple of the driving periods. The phenomenon arises due to
a mismatch between the natural timescale of the domain wall motion
and the driving field period.

MA 5: Surface Magnetism and Topological Insulators (joint session MA/TT)

Time: Monday 9:30-12:00

MA 5.1 Mon 9:30 POT/0351
Impact of keV He-ion bombardment on the magnetic prox-
imity effect in Pt/Fe bilayers — eMika OSSENSCHMIDT!,
ARNE VEREUKEN!, YAHYA SHUBBAK!, VARUN VANAKALAPU!, MAIK
GAERNER?, ArRNO EnreEsMANN!, and Timo KuscHEL? — 1 University

of Kassel, Germany — 2Bielefeld University, Germany

The static magnetic proximity effect (MPE) describes the occurrence
of spin polarization at the interface of nominally paramagnetic materi-
als caused by its adjacency to a ferromagnetic material. KeV-He light
ion bombardment (IB) of thin-film interfaces offers the opportunity to
modify the interface properties of thin-film systems without destroying
the thin films, e.g., as shown for exchange-bias systems [1].

Samples of Pt 4 nm/Fe 10 nm//MgO(001) were fabricated by sput-
ter deposition and the subsequent IB was performed with 10 keV Het
ions with a varying ion dose from 10'® to 1017 ions/cm? in a few steps.
To analyze the strength of the MPE in Pt, x-ray resonant magnetic re-
flectivity measurements were performed at the Pt L3 absorption edge
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(11.567 keV) at DESY beamline P09 [2].

The fits of the x-ray reflectivity measurements provide a significant
difference for the roughness o of the Pt-Fe interface due to IB while
substrate and surface roughnesses as well as layer thicknesses remained
nearly unchanged. The resulting maximum Pt moment at the interface
for the sample with IB is higher than without IB, due to the increasing
intermixing of Pt and Fe atoms at the Pt-Fe interface.

[1] Ehresmann et al., J. Phys. D: Appl. Phys. 38, 801 (2005)

[2] Kuschel et al., Phys. Rev. Lett. 115, 097401 (2015)

MA 5.2 Mon 9:45 POT/0351
Exchange splitting at surfaces: a new paradigm for spin-
polarization in antiferromagnets — eWILLIAM SCHAARMAN and
SoprHIE WEBER — Chalmers University of Technology, Géteborg, Swe-
den

There has been recent interest in combining the robustness and ul-
trafast dynamics of antiferromagnets with the transport properties of
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spin-polarized band structures. While antiferromagnetic bands are
typically spin-degenerate, exceptions to this rule such as the alter-
magnets have demonstrated the possibility to obtain spin polarization
in bulk antiferromagnets via selective symmetry lowering. Here, we
use symmetry analysis and density functional theory to examine a
ferromagnetic-like exchange splitting at certain surfaces. Such spin
polarization of the surface-projected band structure can occur for sur-
face orientations with a net two-dimensional magnetization which can
emerge via symmetry-lowering at the antiferromagnet’s surface. By an-
alyzing the band structure of a slab geometry projected onto a single
surface, we confirm surface spin polarization in two representative ma-
terials, magnetoelectric Cr203 and altermagnetic FeF2. We rationalize
the magnitudes of exchange splitting on distance surface orientations
in these two materials as a complex interplay between the exchange
and crystal field splittings of individual magnetic atoms making up
the surface. Notably, our analysis shows the effect of surface exchange
splitting can in some cases be of the order of eV which has important
implications for spintronic devices.

MA 5.3 Mon 10:00 POT/0351
Image-potential states on a 2D Gr-ferromagnet hybrid: en-
hancing spin and stacking sensing — Macies Bazarnikb? and
e ANIKA SCHLENHOFF12 — lInstitute of Physics, University of Miin-
ster, Germany — 2Department of Physics, University of Hamburg,
Germany

With the increasing research interest in 2D materials, image-potential
states (IPSs) have regained attention as sensitive probes, e.g. for a
charge transfer at buried graphene(Gr)-metal interfaces. For a Gr-
ferromagnet hybrid, the question arises how IPSs sense a respective
spin transfer laterally varying within the moiré heterostructure.

Here, we present spin-resolved scanning tunneling microscopy and
spectroscopy studies on Fe intercalated Gr/Ir(111), that show the IPSs’
sensitivity to the spatial variation of the Gr-Fe distance, and of the in-
terfacial charge and spin transfer within the moiré unit cell [1]. A
stacking contrast between fcc and hcp sites, indistinguishable in the
direct tunneling mode, is provided by the IPSs. We observe a moiré-
site- and energy-dependent spin-polarization of the IPSs that can be
mapped across the entire moiré unit cell. Unlike the electronic states
around the Fermi energy, the lowest IPSs are found to exhibit a high
spin-polarization on the on-top sites attributed to their interfacial char-
acter at the respective Gr-Fe distance. Since the physisorbed Gr is only
weakly spin-polarized on these sites, our work demonstrates that the
lowest order IPSs can be used to locally sense the spin density at mag-
netic interfaces buried by a nonmagnetic passivation layer.

[1] M. Bazarnik and A. Schlenhoff, ACS Nano 19, 25812 (2025).

MA 5.4 Mon 10:15 POT/0351

Theoretical Investigation of Intrinsically Patterned 2D Tran-
sition Metal Halides: Defects, Structure, and Magnetic Phe-
nomena — eNEETA Bisut!, ANDREAs GORLING!, FEIFEI XIANGZ,
BinBIN Da?, MoHAMMAD SAJJAN2, SABINE MAIER?, and CHRISTIAN
NEeiss! — !Lehrstuhl fiir Theoretische Chemie, Friedrich-Alexander-
Universitdt Erlangen-Nirnberg,

Egerlandstrafte 3, 91058 Erlangen

— 2Department of Physics, Friedrich-Alexander-Universitit Erlangen-
Niirnberg, 91058 Erlangen

In the quest for complex structured functional materials, defect en-
gineering and patterning in two-dimensional (2D) systems are criti-
cal for tuning material properties and enabling new functionalities.
Herein, we report on intrinsically patterned 2D transition metal di-
halides (TMDs) on a gold surface, featuring periodic halogen vacan-
cies in the upper and bottom halide layers that result in alternating
coordination of the transition metal atoms throughout the film.

We explore the formation pathways leading to periodic halogen va-
cancies and their role in modifying the electronic and magnetic struc-
ture of TMDs. Our calculations also explores the possibility of non-
collinear magnetic textures through the magnetic anisotropy calcula-
tions. The excellent match between the experimental findings and the
DFT calculations, confirms the intrinsic vacancy lattice. By coupling
our theoretical results with experimental observations, we provide a
comprehensive framework for understanding the structure formation
and magnetic properties of 2D materials.

MA 5.5 Mon 10:30 POT/0351

Magnetic domain structure of holmium films at low tem-
peratures — ePaTRICK HARTL!, VIJAYALAXMI SANKESHWARZ, and
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MatTHias Bope! — !Physikalisches Institut, Experimentelle Physik

II, Universitat Wiirzburg, Am Hubland, D-97074 Wiirzburg, Germany
— 2Indian Institute of Science Education and Research(IISER), Pune,
Maharashtra 411008, India

Rare-earth metals play a central role in modern magnetism, with their
behavior largely governed by the element-specific sign and oscillation
period of the RKKY interaction. However, real-space investigations
of their complex magnetic domain structures remain scarce. Here, we
present a systematic study of the structural and magnetic properties of
epitaxial holmium (Ho) films grown on W(110), using low-temperature
spin-polarized scanning tunneling microscopy (SP-STM).

Bulk Ho crystallizes in a hexagonal close-packed structure and ex-
hibits an exceptionally large magnetic moment of approximately 10 ug,
forming a helical spin spiral below T = 20 K. In our films, we find pre-
dominantly ferromagnetic in-plane domains for thicknesses up to about
50 atomic layers (AL), with domain walls strongly pinned to crystalline
defects. For coverages above 50 AL, additional out-of-plane stripe do-
mains emerge, which we attribute to the uncompensated c-axis mag-
netization of the helical cone state. Domain wall analysis reveals Néel-
capped Bloch-type walls with characteristic widths of roughly ~ 1.2 nm
(60°), ~ 3nm (120°), and ~ 4nm (180°). The stripe domains are sup-
pressed by out-of-plane magnetic fields of poH = £300mT.
Published in: P. Hartl et al., Phys. Rev. B 112, 174402 (2025).

MA 5.6 Mon 10:45 POT/0351
Electronic bounds in magnetic crystals — eDaNIEL Passos! and
Ivo Souzal2 — LCentro de Fisica de Materiales, Universidad del Pais
Vasco, 20018 San Sebastian, Spain — 2Ikerbasque Foundation, 48013
Bilbao, Spain
A quantum system in its ground-state must display non-negative op-
tical absorption. This simple statement forms the basis for a string of
inequalities between moments of the absorptive conductivity. Through
the use of sum rules, these inequalities provide bounds on quantities
of physical interest. Recent discoveries include new constraints on the
electronic localization length in insulators, and an upper bound on the
bandgap of topological insulators. Current research focuses on find-
ing inequalities relating ground-state properties such as the quantum
metric to more directly measurable quantities.

We present a systematic study of bound relations between different
electronic properties of magnetic crystals: electron density, effective
mass, orbital magnetization, localization length, Chern invariant, and
electric susceptibility. New results include a lower bound on the electric
susceptibility of Chern insulators, and an upper bound on the sum-rule
part of the orbital magnetization. In addition, bounds involving the
Chern invariant are generalized from two dimensions (Chern number)
to three (Chern vector). Bound relations are established for metals as
well as insulators, and are illustrated for model systems. The manner
in which they approach saturation in a model Chern insulator with
tunable flat bands is analyzed in terms of the optical absorption spec-
trum.

15 min break

MA 5.7 Mon 11:15 POT/0351
Hidden Dirac-Like Crossings in a Prototypical Topological
Insulator — eWEI-SHENG CHIUY2, INA MARIE VERzOLAZ, YING-
Jiun CHEN!, Rovi ANGELO BELOYA ViLLaos®, CLAUsS MICHAEL
ScHNEIDER!2, FENG-CHUAN CHUANG?, and CHRISTIAN TuscHE! 2 —
I Forschungszentrum Jiilich, Germany — 2Universitit Duisburg-Essen,
Germany — 3National Sun Yat-sen University, Taiwan

The prototypical topological insulator BizSe3 has been extensively
studied for its topological surface state characterized by a Za topolog-
ical invariant. By using spin-resolving momentum microscopy with an
Au passivated Ir(100) imaging spin filter, we simultaneously recorded
the spin-resolved momentum maps (kz,ky) over entire surface Bril-
louin zone of BizSes. In addition to the well-known Dirac cone near
Fermi energy, we observe a sequence of several Dirac-like spin tex-
tures and crossings spanning binding energies down to 4 €V at the T'
point. Moreover, a Dirac-like crossing is also found at a binding energy
2.3 eV at the M point. Our first-principles calculations indicate that
those overlooked bands are attributed to surface states. The Dirac-like
crossing at the M point arises from crystalline-symmetry-enforced de-
generacy at the high symmetry point, showing that Bi2Ses has a more
complex surface electronic structure than previously expected.

MA 5.8 Mon 11:30 POT/0351
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Single domain spectroscopic signatures of a magnetic Kagome
metal — eLukasz Prucinski!, Gustav BIHLMAYER!, YURIY
Mokrousov!, Yisaul Zuou?, Yixi Su2?, JONATHAN DENLINGER3,
AaroN Bostwick3, CHRISTOPHER Jozwiak3, ELl ROTENBERGS,
Dwmitrry Usacuov?, and CLaus M. SceNEIDER! — FZ Jiilich —
2JCNS/MLZ Garching — 3ALS/LBNL Berkeley — 4DIPC San Se-

bastian

We investigate the magnetic Kagome metal DyMngSne using high-
resolution micro-focused circular-dichroic angle-resolved photoemis-
sion (u-CD-ARPES) to probe its magnetic and electronic properties.
By tuning the kinetic energy to various features of the Dy 4f mul-
tiplet, we resolve magnetic domains in samples cryo-cooled down to
20 K. Smaller, but clear signatures are detected in the Mn 3p lev-
els. The behavior of both Dy 4f and Mn 3p features are in re-
markable agreement with our modeling based on the Hartree-Fock
method, revealing ferrimagnetic alignment of Dy and Mn local mo-
ments, and further strengthening our interpretation. Adjusting the
energy to the Mn 3d-dominated valence bands reveals signatures which
we relate to the orbital magnetization through a comparison to ab ini-
tio electronic structure calculations. Our study establishes the spec-
troscopic access to a single magnetic domain in a Kagome metal,
paving the way for further research into imaging magnetic phases of
novel magnetic materials using u-CD-ARPES. Preprint is available at
https://arxiv.org/abs/2507.12085.

MA 5.9 Mon 11:45 POT/0351

Topologically non-trivial Kondo insulating state in graphene
nanoribbons — eAmocH KiNikar!2, Guancze CHEN?, YANWEI
Gu?, Davip Jacos®6, JoaquiN FERNANDEz-ROSSIER?, GONGALO
CatariNa2, AnTonio T. Costa?, OLIVER GRONINGZ, CARLO AN-
ToN1o Pianepori?, Kraus MULLEN?, PascaL Rurrieux?, Jose L.
Lapo®, Aximmitsu Narita*, and Roman Faser?® — 1KIT, Karl-
sruhe, Germany — 2Empa, Diibendorf, Switzerland — 3Chalmers
University of Technology, Gothenburg, Sweden — *MPIP, Mainz, Ger-
many — °UPV/EHU, San Sebastian, Spain — 6Basque Foundation for
Science,Bilbao, Spain — 7INL, Braga, Portugal — ®Aalto University,
Espoo, Finland — ?University of Bern, Bern, Switzerland

Metallic rare-earth alloys display characteristic correlated electron phe-
nomena due to interactions between electrons which give rise to a nar-
row heavy-fermion band near the Fermi level that hybridizes with the
metallic band and opens a hybridization gap. When the Fermi level
falls within this gap the system forms a Kondo insulator, which can also
acquire a topologically non-trivial character. Here we provide evidence
for a topological Kondo insulating state in a specific atomically precise
graphene nanoribbon synthesized on Au(111) by on surface methods
and characterized by scanning probe microscopy. We observe a sharp
resonance near the Fermi level and a pronounced zero-bias peak at
the ribbon termini. We show that these spectroscopic signatures are
a fingerprint of a topological Kondo insulating state in this graphene
nanoribbon.

MA 6: Magnetic Imaging Techniques |

Time: Monday 9:30-12:45

MA 6.1 Mon 9:30 POT/0361

Nanoscale Dipolar Fields in Artificial Spin Ice Probed

by Scanning NV Magnetometry — eEPHRAIM SPINDLER!,
VINAYAK SHANTARAM Buar?, ELkE Nru!, Maruias WEILER!, and
M. BENJAMIN JUNGFLEISCH? — lFachbereich Physik and Landes-

forschungszentrum OPTIMAS, RPTU in Kaiserslautern, Germany
— 2Department of Physics & Astronomy, University of Delaware,
Newark, USA

Artificial spin ices (ASI) offer a versatile platform to study frustra-
tion and collective spin dynamics in engineered magnetic lattices. We
employ scanning probe microscopy based on a single nitrogen-vacancy
(NV) center in diamond - a non-invasive, nanoscale quantum sensing
technique - to study two square-lattice ASI systems with varied inter-
element coupling strengths.

We use NV fluorescence quenching for rapid state determination
and continuous-wave optically detected magnetic resonance to quan-
titatively map magnetic stray fields and extract vectorial dipolar field
information. We fit the experimentally determined field components
to micromagnetic simulations to infer local magnetic configurations in
an iterative procedure.

These micromagnetic modeling results demonstrate that our method
successfully quantifies the deviation between the expected and detected
dipolar coupling field strengths, which we describe using an effective
saturation magnetization. We show that the subtle magnetization tilt
induced by small external fields is detectable and quantifiable through
its impact on the local dipolar stray fields in the ASI.

MA 6.2 Mon 9:45 POT/0361
Probing nanoscale magnetic phenomena with cryogenic
scanning NV magnetometry — eMirko Bacani', CLEMENS
ScHAFERMEIER!, ANKIT SHARMA!, CHRISTOPHER KELVIN VON
GRUNDHERR!, DIETER ANDREs', KHALED KARRAI!, GABRIEL
PueBLA-HELLMANN?, JAN RueNsius?, ANDREA MoRraLEs?, and Fro-
rIAN OrTo! — lattocube systems GmbH , Haar, Cermany —

2QZabre AG, Zurich, Switzerland

Emerging technologies increasingly rely on precise control and under-
standing of magnetic phenomena at the nanoscale and cryogenic tem-
peratures. NV magnetometry offers a unique approach, combining
quantum sensing with scanning probe precision to achieve magnetic
field mapping at resolutions and sensitivities beyond conventional lim-
its. We present cw-ODMR imaging of materials hosting emergent
quantum and topological magnetic phenomena, including Abrikosov
vortices in BSCCO and YBCO, interlayer domain textures in twisted
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bilayer CrSBr, magnetic domains in skyrmions-hosting Ir/Fe/Co/Pt
multilayers, and meronic spin textures in synthetic antiferromagnets.

The imaging was performed by the cryogenic scanning NV magne-
tometer integrated into a closed-cycle cryostat with turnkey operation
from 2-300 K. The system reaches the sensitivity of 3 uT/sqrt(Hz) with
automated ODMR for quantitative stray-field mapping. These results
exemplify the versatility of cryogenic NV magnetometry as a tool for
probing superconductivity, correlated magnetism, and emergent spin
textures in quantum materials.

MA 6.3 Mon 10:00 POT/0361

Switchable magnetic nanowire probes for dif-
ferential magnetic force microscopy —  FLoORIAN
SANDBAUMHUTERD2, @ANIRUDDHA SATHYADHARMA PRasap2,

RacHaPPA RavisHANKARD2, VoLker Nrul, BErRND BUcHNERDZ,
and THomas MUHL! — 'TFW Dresden — 2TU Dresden

Recent work on magnetic force microscopy (MFM) has highlighted the
need to implement a differential MFM technique to better eliminate in-
terfering electrostatic and topographical crosstalk from MFM images.
In addition, the use of specialized MFM probes containing iron-filled
carbon nanotubes (FeCNTs) as the sensing element has enabled easy
quantitative imaging of magnetic fields and field gradients [1]. In this
talk, we demonstrate in-situ differential MFM in a reversed tip-sample
arrangement. This is based on our switchable magnetic probes which
consist of FeCNTs attached to micron-sized electromagnets, i.e. planar
microcoils [2]. The large field gradients of these microcoils make sure
that there is only a minimal effect on the sample being measured. Fur-
thermore, the highly inhomogeneous fields produced by our microcoils
also provide a new playground for studies of domain wall motion in
ferromagnetic nanowires.

[1] Freitag, Norbert H., et al. Communications Physics 6, 11 (2023).

[2] Sathyadharma Prasad, Aniruddha, et al. Communications Ma-
terials 6, 164 (2025).

MA 6.4 Mon 10:15 POT/0361
Magnetic Vector Tomography of Thick Chiral Magnets
— ePoLLy MitcHELL!, CLAIRE DonNELLY!3, LUKE TURNBULLZ,
JEFFREY NEETHIRAJAN', Rikako Yamamorol3, MARINA RABONI
FerreiRA!, BurkuarD Kauricu?, and Luke Hicains? — 'MPI
CPfS, Dresden, Germany — 2?Diamond Light Source, Harwell Cam-

pus, Didcot, UK — 3SKCM?2 Hiroshima University, Hiroshima, Japan
Complex three-dimensional (3D) textures such as Bloch points, chi-

ral bobbers and hopfions form in chiral magnets through the interplay
between Dzyaloshinskii-Moriya and exchange interactions. The 3D
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nature of such structures provides advantages such as higher degrees
of freedom, and the potential for volume-based information encoding.
However, the investigation of thick samples presents a number of chal-
lenges: first, whether the cancellation of opposing magnetic vectors
through the sample will hinder the 3D reconstruction, and second,
the high absorption of soft x-ray and electron microscopies. Here we
address both challenges, obtaining experimental insight into the 3D
configuration of thick chiral magnets. By performing numerical sim-
ulations of magnetic vector tomography, we find that increased an-
gular sampling mitigates vector cancellation, allowing accurate high-
resolution 3D mapping of samples up to 3um thick. Following this
insight, we harness pre-edge phase soft X-ray ptychography to per-
form magnetic tomography of a 700nm thick CogZngMns3 sample. In
this way, we are able to recover the 3D magnetisation vector field of a
thick chiral sample, demonstrating magnetic tomography as a robust
technique to recover complex configurations in thick magnetic systems.

MA 6.5 Mon 10:30 POT/0361
Self-Consistent Magnetic Force Microscopy Simulator Frame-
work — eDoMINIK ScHRAMM!, CLaas ABERT?, JAKUB JURCzYK!,
and AmaLIO FERNANDEz-PacHECcO! — 1Tu Wien — 2Universitit
Wien
With the advancement in 3D nanofabrication techniques such as Fo-
cused Electron Beam Induced Deposition (FEBID), manufacturing
of complex magnetic nanostructures emanating more complex stray
fields becomes feasible. [1] To quantify these fields, the development
of a modified Vector- Magnetic Force Microscope (MFM), resolving
all three spatial components of the stray field while still maintaining
industrial feasibility, is targeted.

To design an optimized MFM tip, the micromagnetic simulation
framework Neuralmag is leveraged to simulate an MFM signal. The
simulator allows us to self-consistently study the impact of tip geom-
etry, inclination angle, magnetic state as well as additional oscillatory
modes not only on the output, but also on the magnetic states of tip
and sample themselves. Furthermore, the simulator is employed to
simulate MFM along a topographically non-trivial sample surface.

[1] A. Fernandez-Pacheco, et al. Nat Commun 8, (2017) 15756.

MA 6.6 Mon 10:45 POT/0361
Toward 3D magnetic force microscopy: Simultaneous tor-
sional cantilever excitation to access a second, orthogonal
stray field component — eJor1 F. ScumipT!, Lukas M. Englh2,
and SAMUEL D. Seppon! — !TU Dresden, Institute of Applied
Physics, N6thnitzer Strasse 61, 01187 Dresden, Germany — 2ct.qmat:
Dresden-Wiirzburg Cluster of Excellence EXC 2147, TU Dresden,
01062 Dresden, Germany

Magnetic Force Microscopy (MFM) is a technique for recording maps
of the magnetic stray field above a sample, as is for instance well
documented for skyrmions. The magnetized tip usually couples to the
out-of-plane magnetic sample stray field through cantilever oscillations
perpendicular to the sample surface. Nevertheless, the stray field has
a 3-dimensional distribution, the reconstruction of which has not been
widely performed so far due to the uniaxial sensitivity of standard
MFM.

Here, we introduce a novel way towards experimentally mapping the
full 3D sample stray field, by simultaneously oscillating the MFM can-
tilever at its vertical (out-of-plane) and lateral (in-plane) fundamental
resonance frequencies, thus making it possible to directly compare and
quantify the vertical MFM (V-MFM) and the lateral MEM (L-MFM)
signals. We have tested this novel setup for its overall performance
and signal-to-noise ratio, using a hard disk with known magnetization,
where a good agreement was found between experimental results.|[1]

[1] J. Schmidt et al., J. Appl. Phys. 136, 113904 (2024):
https://doi.org/10.1063/5.0226570

15 min break

MA 6.7 Mon 11:15 POT/0361
Hamiltonian reverse engineering from magnetic skyrmion im-
ages via deep learning surrogates — eMoriTz WINTEROTT!?
and SaMIR Lounis® — !Peter Griinberg Institut, Forschungszen-
trum Jiilich & JARA, Germany — 2Faculty of Physics, University of
Duisburg-Essen, Germany — 3Institut fiir Physik and Halle-Berlin-
Regensburg Cluster of Excellence CCE, Martin-Luther Universitat
Halle-Wittenberg, Germany

The extraction of physical parameters from experimental observations
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is a central inverse problem in condensed matter physics. Complex
magnetic textures such as skyrmions are imaged via Scanning Tun-
neling Microscopy (STM), which probes the local density of states
(LDOS). Inferring the underlying interactions by matching theoretical
models to experimental LDOS is often computationally expensive. In
this work, we introduce a deep-learning framework that serves as a
fast and accurate surrogate for this modeling process. Our approach
employs a novel neural network architecture that integrates modern
Transformers[1,2] with Convolutional Neural Networks (CNNs) to ex-
tract spatial features from energy-resolved LDOS images and to learn
the highly nonlinear mapping to the parameters of an effective tight-
binding Hamiltonian. These parameters encode the skyrmion texture,
hopping amplitudes, and spin-orbit coupling strengths. Also, on-the-
fly noise augmentation during training enhances robustness, enabling
the model to maintain high accuracy even for noisy experimental data.

[1] Vaswani et al. NeurIPS ’17; [2] Devlin et al. Proc. NAACL-HLT
'19.

MA 6.8 Mon 11:30 POT/0361
Can a Quantum Computer Simulate Nuclear Magnetic Res-
onance Spectra Better than a Classical One? — eKEITH
R. Frartus, NickLAs ENENKEL, SEBASTIAN ZANKER, JAN-MICHAEL
REINER, MICHAEL MARTHALER, and PETER SCHMITTECKERT — HQS
Quantum Simulations GmbH, Karlsruhe, Germany

The simulation of the spectra measured in nuclear magnetic reso-
nance (NMR) spectroscopy experiments is a computationally non-
trivial problem, and as such, it represents a problem for which a quan-
tum computer may provide some practical advantage over traditional
computing methods. In order to understand the extent to which such
problems may provide examples of useful quantum advantage, it is im-
portant to understand the limitations of existing classical simulation
methods. In this talk, we present our classical solver designed to solve
such problems, and benchmark its performance. We find that it per-
forms well, even outside of the more typical experimental regimes, and
discuss what implications this may have for future efforts to demon-
strate quantum advantage in the context of NMR.

MA 6.9 Mon 11:45 POT/0361
From imaging static magnetic fields to characterization of
GHz magnetic noise - multi-method magnetometer compris-
ing NV, MFM and MOKE — eNELE HARNACK, BJORN JOSTEINS-
SON, ANDREA MORALES, SIMON JoseEPHY, and GABRIEL PUEBLA-
HELLMANN — QZabre Ltd., Ziirich (Switzerland)

Nanoscale imaging of static and GHz magnetic fields allows the in-
depth study of phenomena like skyrmions, spin-waves and antifer-
romagnets. Experimental techniques include nitrogen-vacancy (NV)
magnetometry, magnetic force microscopy (MFM) and magneto-optic
Kerr effect (MOKE) [1,2]. In NV magnetometry, a spin defect in dia-
mond serves as an atomic-scale sensor, delivering quantitative results
and high resolution [3]. Here, we show how NV centers yield infor-
mation complementary to MFM and MOKE - stray field and recon-
structed magnetization - in a comparative study of BiYIG using the
three techniques. The study is performed on a commercial microscope
(QSM), enabling fast localization of the sample region when switch-
ing between modes. NV imaging provides insight beyond static field
imaging [4]. Here we use scanning relaxometry (T1) to image the GHz
magnetic noise present in the sample. The combination of methods
enables an in-depth study of magnetic textures in BiYIG, with NV
extending the capabilities of well-established techniques by measuring
the coupling of the NV spin state to spin fluctuations in the material.
[1] Kazakova et al; J. Appl. Phys., 2019, 125, 060901. [2] Kimel et al;
J. Phys. D: Appl. Phys., 2022, 55, 463003. [3| Degen; Appl. Phys.
Lett, 2008, 92, 243111. [4] Finco et al.; Nat. Comm., 2021, 12, 767.

MA 6.10 Mon 12:00 POT/0361
Nanoscale mapping of magnetic orientations with com-
plex x-ray magnetic linear dichroism — eMARINA RABONI-
FeRREIRA!2, BENEDIKT J. DAURER®, JEFFREY NEETHIRAJAN', AN-
DREAS ApsEros?®, SANDRA Ruiz-GoéMez!"®, Burknarp KauLicu3,
Masp Kazemian®, and CLaiRE DonneLLy!? — 'MPI CPfS, Dres-
den, Germany — 2UNICAMP, Campinas, Brazil — 3DLS, Didcot,
UK — 4ETH, Zurich, Switzerland — °PSI, Villigen, Switzerland —
S6ALBA, Barcelona, Spain — *WPI-SKCM2, Hiroshima, Japan

Compensated magnets are of increasing interest for both fundamen-
tal research and applications, as their net-zero magnetization enables
ultrafast dynamics and robust order. To understand and control this
order, nanoscale mapping of local domain structures is essential. Here,
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we combine X-ray magnetic linear dichroism (XMLD), a spectroscopic
technique sensitive to the local Néel-vector orientation, with ptychog-
raphy, a coherent X-ray imaging technique, to obtain high-resolution
images of in-plane magnetic orientations in a model sample exhibiting
a Landau pattern. By combining these techniques with an unsuper-
vised machine learning approach, we retrieve the full complex XMLD
spectrum of the sample, and map its magnetic domains with sub-100-
nm resolution. Our results show that phase contrast is significantly
stronger than the corresponding absorption contrast, offering higher
spatial resolution imaging. This establishes phase contrast as a high-
resolution mechanism for mapping magnetic orientations and paves the
way toward higher-dimensional X-ray imaging, including Néel-vector
orientation tomography of antiferromagnets.

MA 6.11 Mon 12:15 POT/0361
Development of in-house high-yield in-situ TEM chip pro-
duction with magnetic thin-films — eSINDRE VIE J@RGENSEN!,
Patrick R. B. T#omassEN!, TronND HAUKLIEN!, MARTHE
LinNERUD!, AsLE SupBg!, Davip Barrier!2, and MaaNus Norp!

— FY, NTNU, Norway — 2NYB Partner DA

Transmission Electron Microscopy (TEM) is a powerful tool for study-
ing materials at the nanoscale. For future device materials, being able
to apply a biasing voltage during TEM imaging is highly advantageous
for observing magnetic domain responses at the nanoscale. We have
developed a ’frontside-then-backside’ method to create in-situ biasing
TEM chips for as-deposited thin-film samples. This creates 100+ chips
from a 4” Si wafer per production batch, which is highly customisable,
allowing for multiple designs, TEM window dimensions, and circuit
layouts simultaneously, with little variation in production time. This
method has been tested with 20 nm thick, 5 um wide permalloy thin
films with two narrow sections, 2,5 um wide, for a local increase in
current density. Bias has been applied during magnetic Lorentz TEM

(LTEM) to verify in-situ capabilities by shifting magnetic domain walls
within the film via thermal excitation. This greatly expands the utility
of the TEM for studying device-relevant magnetic materials, as simul-
taneous in-situ studies of the magnetics, structure and composition
become possible.

MA 6.12 Mon 12:30 POT/0361
Scanning Magnetometry of van der Waals magnets under in-
situ controlled strain — eYUCHEN Zuao!, Josg CrLaupio COR-
SALETTI FiLno', CHENHUI ZHANGZ, YEJN LEE!, Younc-GwaN
Cuor', ELiNa ZuakiNAl, Hyunsoo Yang?, ELEna GaTi!, CLAIRE
DonnNELLY!, and Url VoorL! — Max Planck Institute for Chemi-
cal Physics of Solids, Dresden, Germany — 2National University of
Singapore, Singapore, Singapore
In recent years, van der Waals (vdW) magnets have emerged as one
of the promising research directions in the field of condensed matter
physics. Due to their thin nature, vdW magnets are mechanically
more flexible than their bulk counterparts, allowing them to with-
stand greater strain. Because strain distorts the lattice, it is expected
to modify magnetic properties and may even stabilize new magnetic
states. While magnetic imaging of vdW materials has so far been
limited to small applied strains, achieving and visualizing magnetic
textures under large strain remains a significant challenge. Here, we
report a technique that enables large in-situ controlled strain engi-
neering of vdW magnets under scanning probe microscopy at room
temperature. We use a piezoelectric actuator-based uniaxial strain
cell to strain FesGaTes flakes as a proof-of-principle example of our
method. By incorporating this setup into the Magnetic Force Micro-
scope (MFM), we can locally probe the influence of strain on magnetic
textures, revealing strain modulation of the magnetic configuration.
In the future, this setup will open the investigations of strain-induced
magnetic effects in a broad class of vdW systems.

MA 7: Poster Magnetism |

Time: Monday 9:30-12:30

MA 7.1 Mon 9:30 P2
Gapped ground state in a new V(IV) based sawtooth chain
— oRALF FEYERHERM!, TiM MULLER?, and GUNDOG Y UCESANZ —
1Helmholtz-Zentrum Berlin fiir Materialien und Energie, 14109 Berlin
— 2Heinrich-Heine-Universitat Diisseldorf, 40225 Diisseldorf

The sawtooth chain (or delta chain) consists of edge-sharing triangles
of magnetic ions carrying Heisenberg spins. Assuming antiferromag-
netic interactions between the spins, it is a relatively simple model sys-
tem for studying the effect of magnetic frustration. Despite extensive
theoretical literature, experimental realizations of antiferromagnetic
sawtooth chains are very rare. Recently, we (TM and GY) synthesized
[VO(2,2’-bpy) (H20)][V(1-O)(CsHsPO3)2]2H2 0O, a new Vanadyl com-
plex, in which V(IV) ions with S = 1/2 form a sawtooth chain. The
T dependence of the magnetic susceptibility x suggests a dimerized
state with J = 18 K and a gap of 36 K, consistent with heat capacity
data. Notably, x(7') cannot be well described by the Bleaney-Bowers
equation, suggesting that a simple dimer model does not work. The
magnetization M (H) at 2 K starts to increase steeply above & 80 kOe
and reaches a value of 0.065up per f.u. at 140 kOe. High-field magne-
tization measurements are under way to search for a possible Mgqt/2
plateau predicted theoretically for a specific range of parameters.

MA 7.2 Mon 9:30 P2
Disorder-driven magnetic duality in ktenasite — eANTON
KuLBakov!, Kausuick Paruil!, RomaNn GuMmENIUK?, ED-
UARDO CARRILLO-ARAVENA®?, MARiA TEREsA FERNANDEZ-fIAz®,
StanisLay Savvin® S ArTEm KorsnunNov?, SERGEY GRANOVSKY!,
TrOMAS DOERT?, DMYTRO INOsov!, and DARREN Peers! — LIFMP,
TUD, Dresden, Germany — Z2Institut fiir Experimentelle Physik,
TU Bergakademie Freiberg, 09596 Freiberg, Germany — S3Fakultit
fiir Chemie und Lebensmittelchemie, TUD — 4Wiirzburg-Dresden
ct.qmat, TUD, Dresden, Germany — °ILL, 71 avenue des Martyrs,
CS 20156, 38042 Grenoble CEDEX 9, France — SICMA, Facultad de
Ciencias, CSIC Universidad de Zaragoza, 50009 Zaragoza, Spain —
"DIPC, Paseo Manuel de Lardizabal, 20018 San Sebastian, Spain

Ktenasite is a rare platform where structural disorder tunes the effec-
tive dimensionality and stabilizes coexisting ordered and glassy mag-
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Location: P2

netic phases, offering a unique opportunity to explore the interplay
of frustration, disorder, and dimensional crossover in quantum mag-
nets. Neutron diffraction reveals significant Cu/Zn mixing at the Cu2
site, which tunes the Cu2t sublattice from a two-dimensional scalene-
distorted triangular lattice into a one-dimensional spin-chain network.
Magnetic susceptibility, neutron diffraction, ac susceptibility, and spe-
cific heat measurements collectively indicate magnetic duality.

MA 7.3 Mon 9:30 P2
Using applied magnetic fields to induce unconventional mag-
netic order in the frustrated quantum magnet, clinoata-
camite, Cu2C1(OH)3 — eJuLiaNa AvTarovskil, KirriLy RuLeb2,
Leonie Hemze34, Steran SurLow®, MicHAEL Lercu!, Moeava
TeHE', and S1oBHAN ToBIN? — 1School of Physics, University of
Wollongong, NSW 2522, Australia — 2Australian Centre for Neu-
tron Scattering, Australian Nuclear Science and Technology Organ-
isation, Lucas Heights, NSW 2234, Australia — 3Institut fiir Physik
der Kondensierten Materie, Technische Universitdt Braunschweig, D-
38106 Braunschweig, Germany — “Jiilich Centre for Neutron Science
(JCNS) at Heinz Maier-Leibnitz Zentrum (MLZ), Forschungszentrum
Jilich GmbH, 85748 Garching, Germany

The natural mineral clinoatacamite, [Cu2Cl(OH)3|, exhibits low-
temperature, frustrated magnetic behaviour where competing inter-
actions are responsible for novel magnetic properties. Attempts to
establish the magnetic phases in this material have been undertaken
and an unconventional applied field (H||b) phase diagram has been
revealed. Two critical transition temperatures at zero field have been
identified with long range antiferromagnetic (AFM) order for T1 < 6K,
and paramagnetic behaviour for T2 >18K. In-field magnetisation data
collected between 6-18K reveal three distinct phases for H||b which are
not completely understood. Until now, the phase diagram of clinoat-
acamite has not been probed for H||a* or H||c*. We present neutron
scattering of single crystal clinoatacamite in applied fields to map out
the phase diagram for H||a*.

MA 7.4 Mon 9:30 P2
Optimization of Neural Quantum States for Frustrated and
Chiral Spin Hamiltonians — ANDREAS HALLER, e STEFAN LiscaK,
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VwiabpisLav KUCHKIN, ANDREAS MICHELS, and THOMAS SCHMIDT —
University of Luxembourg

Neural quantum states (NQS) offer a versatile variational Ansatz for
the study of strongly correlated quantum systems, especially when
dimensionality or frustration restricts the use of traditional tensor-
network techniques. In order to facilitate effective ground-state
searches for such Hamiltonians, we introduce a custom optimization
code base. We evaluate the performance of our framework’s implemen-
tations of the stochastic reconfiguration (SR) and the minimal-step SR
(minSR) scheme against well-known NQS optimizers like those avail-
able in NetKet. For standard test cases, our results achieve accuracy
similar to matrix product state methods (DMRG), demonstrating the
competitiveness and robustness of the optimization protocols. Based
on these validations, we have investigated an extension of the vari-
ational Ansatz that incorporates parameter-dependent local rotations
of the computational basis directly into the optimization process. This
concept is inspired by earlier findings that, following appropriate local
spin rotations, skyrmionic matrix-product states show significant over-
lap with the simple product states. We studied the effect of adaptive
basis rotations in chiral and frustrated systems on sampling require-
ments and convergence.

MA 7.5 Mon 9:30 P2
Single-crystal growth of intermetallic compounds using the
optical floating-zone method — eMoRITZ ScHEFFER!, FLoO-
rRIAN KUBELBACK!, LEO MaxiMov!, ANDREAS BAUER!, and CHRIs-
TIAN PFLEIDERERD'2:3 — 1School of Natural Sciences, Technical Uni-
versity of Munich, Garching, Germany — 2Heinz Maier-Leibnitz-
Zentrum (MLZ), Technische Universitdt Miinchen,Garching,Germany
— 3Munich Center for Quantum Science and Technology (MCQST),
Technical University of Munich, Garching, Germany

High-quality single crystals are an important prerequisite for major
advances in experimental solid-state research. To ensure high degree
of structural order with a small crystalline mosaicity, low concentra-
tions of defects and impurities, and the absence of parasitic phases,
it is crucial to avoid contaminations in every step of the preparation
process [1]. The central part of our preparation process is the optical
floating zone technique. After moving to a new laboratory, we have
re-established our ultra-high vacuum compatible preparation chain for
intermetallic compounds and demonstrated its potential by preparing
samples from several compound, such as the potentially frustrated
paramagnet FeaAls [2].

[1] A.Bauer Rev. Sc. 87, 113902 (2016) [2] Ji Chi Ph. Rev. B 82,
174419 (2010)

MA 7.6 Mon 9:30 P2
Rare-earth substitution tuning of a proximate quantum spin-
ice pyrochlore — eYINGHAO ZHU, JONATHAN GuUsTavOo AcosTa Ra-
MoN, and Yixi Su — JCNS-MLZ, Forschungszentrum Jiilich GmbH,
Garching, Germany

Pyrochlore-structure frustrated magnets with the general formula
R2B207 (where R represents magnetic 4f rare-earth ions and B is a
non-magnetic cation) consist of a three-dimensional network of corner-
sharing tetrahedra. This 3D geometry gives rise to a richer landscape
of magnetic interactions and spin configurations compared to their
2D counterparts, such as triangular or kagome latices. The nature
of the magnetic anisotropy depends on the specific rare-earth ion:
for instance, in Nd2Zr207, the Nd3+ ions exhibit local (111) Ising
anisotropy, leading to an all-in-all-out antiferromagnetic ground state.
In contrast, Yb2Ti207 hosts XY-like spins with moments confined to
planes perpendicular to the local (111) axes. In this work, we intro-
duce partial substitution of Nd3+ into Yb2Ti207, aiming to perturb
the pure XY anisotropy of Yb3+ with Ising-like contributions from
Nd3-+. This allows us to explore the interplay between different types
of magnetic anisotropy within the geometrically frustrated pyrochlore
framework. Building on the high-quality single crystal obtained, fu-
ture neutron scattering studies on YbNdTi207 are expected to provide
valuable insights into the anisotropic spin correlations and potential
emergent quantum phenomena arising from the interplay of Ising and
XY interactions.

MA 7.7 Mon 9:30 P2
Echo pulses of ultrafast terahertz spintronic emitters —
eKRrisuNA RANI Sanoo!, Davip STEIN?, JANNIS BENSMANND,
ROBERT SCHMIDT!, STEFFEN MICHAELIS DE VASCONCELLOS!, MAN-

FRED ALBRECHT?, and RupoLr BrarscHirscu! — !University of
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Miinster, Institute of Physics, 48149 Miinster, Germany — 2University
of Augsburg, Institute of Physics, 86159 Augsburg, Germany

In its simplest form, an ultrafast terahertz (THz) spintronic emitter
consists of a ferromagnetic layer (e.g. Fe) and a nonmagnetic layer
(e.g. Pt), grown on an insulating substrate (e.g. sapphire). THz time-
domain spectroscopy is a powerful tool for investigating the ultrafast
dynamics in THz spintronic emitters. The measured THz waveform
provides not only access to the amplitude but also to the phase. In-
terestingly, additional echo pulses are found in the THz emission of
spintronic emitters. We show that these delayed THz pulses are due
to reflections of either the optical pump pulse or the THz pulse at
different interfaces of the spintronic emitter. Our study provides de-
sign strategies for novel spintronic THz emitters with tailored pulse
sequences.

MA 7.8 Mon 9:30 P2
Narrow Band THz Emission from micropatterned STEs —
oeNikos KanisTRAs!, Bikasu Das-MoHAPATRA', SETH KURFMAN',
QuenTIN REmMY2, REza Rouzecar?, Tobias KamprraTH?, and
GEorc ScHMIDT! — lInstitut fiir Physik, Martin-Luther Universitét
Halle Wittenberg, Von-Danckelmann-Platz 3, 06120 Halle, Germany
— 2Department of Physics, Freie Universitit Berlin, 14195 Berlin,

Germany

It has recently been demonstrated that Spintronic THz Emitters
(STEs) made of metallic multilayers can be used to create ultrashort
and broad band THz emission. Such STEs show great potential to
complement or even replace conventional semi conducting THz sources
due to their straightforward and cost-effective fabrication techniques
resulting in seamless on-chip integration with modern device technolo-
gies[1, 2]. While quite often the broad band emission is highly desir-
able, in some cases narrow band or even single frequency emission is
preferred, for example for spectroscopy applications.

In this work we present devices for narrow band emission of THz ra-
diation in the range of 1-20THz, based on CoFeB/Pt STE. The samples
use a striped emitter on a wedge of a material with an index of refrac-
tion >1 (e.g. glass). Our results demonstrate a viable and straight-
forward method to produce controlled emission in a deterministic THz
frequency band, supported by a simple model.

[1] Seifert, T. et al. Nature Photon 10, 483-488 (2016).

[2] Georg Schmidt et al. Phys. Rev. Appl., 19:L.041001, Apr 2023.

MA 7.9 Mon 9:30 P2
Switching the magnetization of quantum antiferromagnets:
Schwinger boson mean-field approximation gauged with ex-
act diagonalization — FLORIAN JOHANNESMANN, @ ASLIDDIN KHU-
DOYBERDIEV, and GO1z S. UnriG — Condensed Matter Theory, TU
Dortmund University, Otto-Hahn-Strafle 4, 44227 Dortmund, Ger-
many

For operation on the THz scale, antiferromagnets (AFM) are prefer-
able to commonly used ferromagnets. Also, the lack of stray fields
allows for much higher densities of bits. Still, efficient switching of the
AFM order and the control of its orientation remain one of the main
challenges for applications. Recently, we developed a time-dependent
Schwinger boson mean-field theory, to study the sublattice magneti-
zation in anisotropic quantum AFMs [1,2]. To corroborate the ob-
tained results, we compare the short-time dynamics of the mean-field
approach to exact numerical calculations for small clusters. We ob-
tained a good agreement: The numerical approach corroborates our
mean-field findings, with only about 6 % deviations.

[1] K. Bolsmann, A. Khudoyberdiev, and G. S. Uhrig, PRX Quan-
tum 4, 030332 (2023) [2] A. Khudoyberdiev and G. S. Uhrig, Phys.
Rev. B 109, 174419 (2024); Phys. Rev. B 111, 064408 (2025); SciPost
Phys. 19, 117 (2025)

MA 7.10 Mon 9:30 P2
Ultrafast Magnetization Dynamics of the self-intercalated
vdW ferromagnet Cr;Te, — eMAXIMILIAN Staass!, Tivm TiTze!,
Pia HenNING2, G.S.MarTHIIS JANSEN', STEFAN MarHias!, Jas-
NaMOL PaLakkarL?, and DaNIeL SteIL! — 1. Physikalisches Institut,
University of Goettingen — 2Institute for materials physics, University

of Goettingen

The groundbreaking discovery of ferromagnetic ordering in layered
two-dimensional CrTes at ambient temperature [1] has sparked the
research interest in chromium-tellurides over the last several years, es-
tablishing Cr; Tey as a premier platform for next generation spintronics
or skyrmionic devices [2].
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While the role of intercalation on the magnetic ordering in a static
setting is well understood, its impact on ultrafast dynamics remains
unclear. Here we use time-resolved MOKE and transient reflectivity
measurements to identify the role of intercalation on the ultrafast dy-
namics in thin films of CrTes and CraTes fabricated by hybrid pulsed
laser deposition [3]. The pump-probe experiments reveal several signif-
icant differences in the ultrafast magnetization dynamics, including the
appearance of heavily damped magnon modes at lower temperatures
of CraTes, as well as significantly stronger coherent phonon modes in
CrTes.

[1] Freitas et al., J. Phys.: Condens. Matter 27 176002 (2015).

[2] Zhang et al., Adv. Mater. 35, 2205967 (2023).

[3] Henning et al., Preprint 10.21203/rs.3.rs-4861088 (2024).

MA 7.11 Mon 9:30 P2
Coupled Magnon-Phonon Dynamics: From Ab Initio Boltz-
mann Transport to the Three-Temperature Model — ePHILIPP
RIEGER, MARKUS WEISSENHOFER, and PETER M. OPPENEER — Up-
psala University, Uppsala, Sweden

The ultrafast transfer of angular momentum and heat between spin and
lattice subsystems is key to spintronics, recently demonstrated to occur
on sub-picosecond timescales [1]. While the Three-Temperature Model
(3TM) remains a cornerstone for describing this ultrafast demagneti-
zation, its crucial spin-lattice coupling parameter, Gg;, typically relies
on empirical fitting [2]. To address this, we developed an atomistic
framework [3,4] that solves the coupled magnon-phonon Boltzmann
transport equation based solely on ab initio inputs. Applied to bcc
Fe and fcc Ni, we resolve real-time mode-level dynamics, transport
properties, and quasiparticle lifetimes. Crucially, we demonstrate for
the first time that the macroscopic 3TM spin-lattice coupling emerges
as a valid linear approximation of the underlying non-thermal micro-
scopic dynamics. Consequently, we derive a first-principles Gg; that
reproduces the seminal results of Beaurepaire et al. [2], unifying the
microscopic and phenomenological descriptions of ultrafast spin-lattice
dynamics.
[1] S. R. Tauchert et al., Nature 602, 73-77 (2022)

[2] E. Beaurepaire et al., PRL 76, 4250 (1996)
[3] S. Mankovsky et al., PRL 129, 067202 (2022)
[4] M. Weissenhofer, P. Rieger et al., PRL 135, 216701 (2025)

MA 7.12 Mon 9:30 P2
Fluence dependency of ultrafast-demagnetization in Gadolin-
ium and Terbium — eTimMo DuLrLy, CHRISTIAN STRUBER, and
MARTIN WEINELT — Freie Universitat Berlin

The magnetic moment in rare-earth metals is primarily determined by
the 4f orbitals. Upon optical pumping, the 4f spin polarization decays
on markedly different timescales in Gd and Tb of 14 ps and 0.4 ps,
respectively. Earlier studies attributed this difference to the stronger
magnetocrystalline anisotropy of Tb relative to Gd [1].

Optical excitation of the 5d6s electrons transfers energy to the
phonon system; the 4f orbitals are strongly localized and tightly cou-
pled to the lattice. Recent measurements, however, have revealed di-
rect 5d - 4f electron scattering upon optical excitation of Tb, offering
an alternative explanation for the differing response times. The first 4f
multiplet excitation in Tb requires 0.26 eV, whereas the corresponding
excitation energy in Gd is 4.1 eV. Thus hot electrons in the 5d6s va-
lence bands excite 4f electrons via inelastic electron-electron scattering
in Tb but not in Gd [2| This should lead to an ultrafast equilibration
of 5d and 4f electron temperatures in Thb.

Motivated by these findings, we investigate the fluence dependence
of the valence-electron temperature. Using a tr-ARPES setup with
1300 nm pump and XUV probe pulses, we determine the electron-
temperature dependence on pump fluence.

[1] B. Frietsch et al., Sci. Adv. 6, eabb1601 (2020)

[2] N. Thielemann-Kiihn et al.,Sci. Adv. 10, eadk9522 (2024)

MA 7.13 Mon 9:30 P2

Magnetic properties of Mn3Sn layer systems — ePauL
MarscHaLL!, Worrcane Hoppre!, PraswaL RIGVEDI?, BANABIR
PaL2, GEore WOLTERSDORF!, and STUART ParRkIN?2 — lMartin

Luther University Halle-Wittenberg, Institute of Physics, Halle
(Saale), Germany — ?Max Planck Institute of Microstructure Physics,
Halle (Saale), Germany

Illuminating a nanometer thin metallic bilayer consisting of a ferro-
magnetic (FM) and a non-magnetic layer (NM) with an intense fem-
tosecond laser pulse launches an ultrafast spin current from the FM
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into the NM layer where it is subsequently converted into a charge cur-
rent pulse via the inverse spin Hall effect. This system is established
as a so called spintronic terahertz emitter (STE) usable either as a
source for THz radiation [1] or for on-chip ultrafast current pulses [2].
The polarity of radiation or current can be fully inverted by switch-
ing the magnetization of the FM layer. In this study we focus on the
magnetic cluster moment of the non-collinear antiferromagnet Mn3Sn
[3] replacing the FM layer of the canonical STE. The on-chip ultra-
fast current pulses generated by single Mn3Sn layers or Mn3Sn|Pt layer
systems are measured with the help of a fast sampling oscilloscope and
coplanar microwave probe tip [2]. The conducted experiments allow to
analyze the reorietation of the in-plane magnetic cluster moment due
to external magnetic fields.

[1] T. Seifert et al., Nat. Photon. 10, 483-488 (2016)

[2] W. Hoppe et al., ACS Appl. Nano Mater. 4, 7454-7460 (2021)

[3] B. Pal et al., Sci. Adv. 8, eabo5930 (2022)

MA 7.14 Mon 9:30 P2
Femtosecond spin dynamics in Ni and Fe probed by tran-
sient x-ray magnetic circular dichroism — eL. EnpDLER!, M.
EvHanoTy?, T. Lojewskr®, L. LE GuvapeEr?, G. MERCURIO?,
B. van Kuiken?, J. Tasto®, L. Kimmerer®?, A. DeLin®, O.
Eriksson2, O. Granas?, U. Bovensiepen®, H. Wenbpe®, K.
OrLErs!, and A. EscHENLOHR® — !Univ. Heidelberg — 2Uppsala
Univ. — 3Univ. of Tokyo — 4European XFEL — 5Univ. Duisburg-
Essen — SKTH Sweden

Despite their simple compositions, elemental Fe, Ni and their alloys
still spark questions with regard to ultrafast demagnetization dynam-
ics after photoexcitation. By combining ultrafast X-ray absorption,
circular dichroism spectroscopy (XMCD) and ab intio theory we aim
to entangle the underlying processes in elemental Fe and Ni. Electronic
correlations have been found to influence the dynamics at ultrafast
timescales in elemental Ni [1]. We observed XMCD peak shifts toward
lower photon energies at <1 ps timescales, followed by a shift towards
higher energies at a few ps. Fe XMCD spectra showed an increase in
Ls and decrease in Lg edge spectral area at ~ 100 fs.

We acknowledge the financial support through the DFG within the
framework of the CRC1242.

[1] T. Lojewski et al., Mater. Res. Lett., 11, 655 (2023)

MA 7.15 Mon 9:30 P2
Development of a Laboratory Soft X-Ray Reflectometer for
Ultrafast Magnetisation Studies — eP1ERRE GAUTIER!, CLEMENS
voN Korrr Scumising!, and STeran EiseBiTT! 2 — 'Max Born In-
stitut fiir Nichtlineare Optik und Kurzzeitspektroskopie, Berlin, Ger-
many — 2Technische Universitét Berlin, Institut fiir Optik und Atom-
are Physik, Berlin, Germany

Ultrafast spectroscopy in the extreme ultraviolet (XUV) range is a
powerful experimental tool for investigating ultrafast magnetisation
dynamics, providing element-specific information and access to the
non-equilibrium electronic density of states. Using reflection geometry,
experimental observables also allow direct access to depth-dependent
dynamics. In this study, we present the initial findings from a recently
developed experimental setup optimised for broadband reflectometry
of magnetic materials. Soft X-ray radiation is generated through high-
harmonic generation using 100 kHz, sub-10 femtosecond laser pulses
produced by a fibre laser with a two-stage pulse compression scheme.
A high-resolution spectrometer optimised for photon energies between
45 eV and 180 eV is mounted on a goniometer arm, allowing access
to angles of incidence ranging from 6 = 0° to 80°. The goal of this
research is to resolve the ultrafast dynamics of spatial magnetisation
profiles, spin currents, and spin accumulation within functional het-
erostructures.

MA 7.16 Mon 9:30 P2
Ultrafast Rearrangement of Antiferromagnetic Spin or-
der Probed with Femtosecond X-ray Diffraction — eYoav
WiLLiam Winpsorb 2, Sang-Eun Lee!, DANIELA ZAHN!, KRISTIN
KrLiEMT?, CHRISTIAN ScHUSSLER-LANGEHEINE?, N1ko PonTius?, DE-
NI1S VyaLikH®, Urs STauB®, CorneELIUs KRELLNER®?, and LAURENZ
ReTrTIG! — 1Fritz Haber Institute der MPG, DE — 2TU Berlin, DE
— 3Goethe-Universitit Frankfurt, DE — 4Helmholtz-Zentrum Berlin,
DE — 3DIPC, San Sebastian, ES — SPaul Scherrer Institut, Villigen,
CH
Ultrafast spin manipulation carries great potential for future informa-
tion technology. In particular, antiferromagnets offer the prospect of
faster and more efficient spin dynamics, as well as exploitable mag-
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netic properties that are unavailable in ferromagnets. One example is
the internal arrangement of spins. Controlling this can alter how the
antiferromagnet stores data, interacts with neighboring materials, etc.

Here we demonstrate manipulation of the spin structure in
LnRhySiz (Ln = Ho, Dy; see also [1-3]) by means of femtosecond
optical excitation. We probe the transient spin arrangement using fem-
tosecond resonant X-ray diffraction tuned to the Ln ions’ My 5 edges
("soft X-rays"). By probing the azimuthal dependence of the transient
magnetic Bragg intensity, we disentangle the ultrafast rearrangement
of the spin order from ultrafast demagnetization.

1. Windsor et al., Communications Physics 3, 139 (2020)

2. Windsor et al., Nature Materials 21, 514-517 (2022)

3. Lee et al., Phys. Rev. Research 6, 043019 (2024)

MA 7.17 Mon 9:30 P2
Miniaturized Multipoles for Ultrafast Electron Microscopy —
eJoHaNNEs Schurrz!, Max Herzoc!, and AxeL Lusk!:2 — lIFF,
IFW Dresden, Helmholtzstrafe 20, 01069 Dresden — 2IFMP, TU Dres-
den, Haeckelstrafte 3, 01069 Dresden

Ultrafast Electron Microscopy (UEM) is an emerging technique devel-
oped in the last decades. By combining the high spatial resolution
of EMs with a temporal resolution down to fs, it provides insights
into dynamic processes in the field of nanophotonics, magnetodynam-
ics, and lattice motion among others. Most UEM setups use pumped
electron sources, which provide the highest time resolution but suffer
from a limited repetition rate (=10 MHz), are expensive and techni-
cally complex and hence difficult to (retro)fit into EMs. We therefore
propose an alternative technique based on easy-to-retrofit, miniatur-
ized (for fast switching) magnetic multipoles chopping the beam to
short pulses. They consist of planar copper electrodes with permalloy
pole pieces on top (/50 um size), which are structured by lithogra-
phy on a silicon wafer. The devices are supplied with radio-frequency
electrical signals via a custom made holder compatible with standard
ports of our EM (FEI Titan3), which allows for easy device integration
into the central part (C2 aperture plane) of the condenser system. In
the lower part of the EM, the beam is chopped by a small aperture (C3
aperture). Considering the magnification of the condenser system, the
optical power of the devices (100 prad deflection at 3 GHz and 300 keV
electron energy) and the diameter of the chopping aperture (150 nm), a
time resolution of = 1 ps at repetition rates > 10 MHz can be achieved.

MA 7.18 Mon 9:30 P2

Magnetization-dependent electronic structure and ultrafast
electron dynamics in CrGeTe3 — eTuLio DE CASTRO!, SAMUEL
BeauLIEU!, SHuo Doncg!, Macies Dexpzik!, Tommaso PINCELLIZ,
LawsoN Lroyp Lrovyp?, RaLpH ERNSTORFER?, MARTIN WOLF!,
and LAurReENz RETTIG! — !Fritz-Harber-Institut der Max-Planck-

Gesellschaft, Berlin — 2I0AP, Technische Universitit Berlin, Berlin.

Magnetic 2D van-der-Waals materials offer novel opportunities for
spin-based nanodevices, with advantages over charge-based tech-
nologies. One promising material is the semiconductor CrGeTe3
(CGT), which exhibits ferromagnetic order below the Curie temper-
ature(TC=63 K). Here, we investigate bulk CGT using femtosec-
ond time and angle-resolved photoemission spectroscopy (trARPES),
to elucidate how magnetic order modifies the electronic structure, and
to directly measure the ultrafast dynamics of exchange splitting and
demagnetization. We observe a temperature-dependent shift in band
energies below TC, associated with magnetic order. Upon femtosec-
ond optical excitation, we observe an ultrafast renormalization of band
energies, which we discuss in terms of transiently modified exchange
splitting and superexchange pathways. Our results provide a direct
ultrafast timescale for electron redistribution in magnetically ordered
CGT, and give insight into the pathways of spin-electron interactions
in CGT.

MA 7.19 Mon 9:30 P2
Time-resolved resonant magnetic small-angle scattering with
a laser-driven soft-X-ray plasma source — ePascaL WERNICKE!,
MAXIMILIAN MATTERN!, JoHANNES TOMMLER', STEFAN Eisesrrrh?2,
and DaNiEL Scuick! — !Max-Born-Institut fiir Nichtlineare Optik
und Kurzzeitspektroskopie, Berlin, Germany — 2Institut fiir Physik
& Astronomie, TU Berlin, Germany

Resonant soft-X-ray scattering methods provide unique possibilities to
study nanometer-scale magnetization states with element selectivity.
Employing ultrashort pulsed X-ray sources accesses the laser-induced
dynamics on ultrafast timescales beyond a spatially-averaged insight.
Based on a laser-driven plasma X-ray source, we have developed a
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novel instrument to carry out time-resolved magnetic small-angle X-
ray scattering (SAXS) experiments in the soft-X-ray range between 500
and 1500 eV with sub-10 ps temporal resolution. Due to the flexibility
of our laboratory-scale setup, we can further vary the sample environ-
ment, e.g., by applying external magnetic fields as well as cryogenic
temperatures, and hence investigate ground-state-dependent dynam-
ics of emergent textures such as magnetic domains. Specifically, we
aim at following laser-driven dynamics of spatially heterogenous phase
transitions, e.g. during the prototypical magneto-structural antiferro-
magnetic (AFM) to ferromagnetic (FM) transition in FeRh. Here, res-
onant magnetic SAXS can resolve the relevant time and length scales
on which FM domains emerge during this first-order transition.

MA 7.20 Mon 9:30 P2
Impact of crystallographic cuts on the magnetoelectric
switching of Cr203. — eANUVRAT TRIPATHI, IGOR VEREM-
CHUK, OLEKSANDR V. PyrLyPovskyl, PavL.o MakusHKO, and DENYS
Makarov — Helmholtz-Zentrum Dresden-Rossendorf e.V., Bautzner
Landstrasse 400, 01328 Dresden, Germany

The phenomenon of magnetoelectric (ME) switching in CroOgz has
been demonstrated to facilitate the control of magnetism by an elec-
tric field, a property that renders it a subject of considerable interest
for applications in low-power spintronics and memory devices [1]. How-
ever, the dependence of switching efficiency on crystallographic orien-
tation remains poorly understood [2]. A systematic study of magnetic
switching in bulk CroO3 single crystals with different crystallographic
cuts and epitaxial Cr20O3 thin films grown on AlyOgz substrates with
varying orientations has been conducted. By applying fields over a
transition from the paramagnetic to the magnetically ordered state,
we are able to modify the distribution of the antiferromagnetic (AFM)
domains in CraO3 and identify this change via magnetotransport. A
comparison between single crystals and thin films reveal the role of
crystal-cut symmetry and epitaxial grown in governing the switching
process. The results of this study make it possible to optimize con-
trolled magnetism in spintronic devices based on Cr20s3.

[1] P. Rickhaus, O. V. Pylypovskyi et al., Nano Letters 24, 13172
(2024).

[2] O. Pylypovskyi et al., Phys. Rev. Lett. 132, 226702 (2024).

MA 7.21 Mon 9:30 P2
Ferromagnetic Cellulose Nanocomposite for Coating and
Filament Production toward Flexible Electronic Materi-
als — eANDREI CHumakov!, K. Gorpeveva?, C.J. Brerrh2,
D. Menzer?, A.V. Riazanova?, M. ScHwaRTzKOPF!, and D.
SoEDERBERG? — !Deutsches Elektronen-Synchrotron DESY, Ham-
burg, Germany — 2KTH Royal Institute of Technology, Stockholm,
Sweden — 3Technische Universitit Braunschweig, Braunschweig, Ger-
many

Nanocellulose is a renewable, lightweight, and robust platform for
sustainable flexible electronics. Imparting stable ferromagnetism en-
ables thin, patternable, biodegradable components for sensing, tag-
ging, and memory. We report a ferromagnetic nanocomposite via elec-
trostatic co-assembly of negatively charged cellulose nanofibrils (-1360
pumol g~1) with positively charged strontium hexaferrite nanoplatelets.
Opposite charges ensure homogeneous dispersion and high coerciv-
ity retention of the final composite. Spray-coated films (10-100
nm) on silicon show uniform loading, in-plane nanoplatelet alignment
(SEM/SAXS/WAXS), and coercive fields matching hard-magnetic
particles. In parallel, we produce magnetic filaments by (i) co-
extruding aligned CNFs with ferrites via gelation and (ii) coating CNF
yarns with ferrite sheaths. These fibers retain nanocellulose’s high spe-
cific modulus ( 60 GPa-cm3/g) and >1000 MPa strength while gain-
ing magnetic functionality. Together, these coatings and fibers offer a
scalable, water-based techniques to magnetically active, biodegradable
media.

MA 7.22 Mon 9:30 P2
Copper- and zinc-substituted nanocrystalline ferrites for
biomedical applications — eTopor R. Karabpimov, MiLENA T.
GEORGIEVA, and PETAR A. GEORGIEV — Faculty of Physics, Sofia
University St. Kliment Ohridski, Department of Condensed Matter
Physics and Microelectronics, Sofia, 1164, Bulgaria

Worlwide concern of antibiotic resistance has prompted the research of
novel, inorganic nanomaterials, effective against pathogens. Nanocrys-
talline copper- and copper/zinc-substituted ferrites were prepared un-
der solvothermal synthesis conditions at temperatures up to 200°C.
The samples’ crystalline phases, particle shape and size, and magnetic
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properties at ambient temperatures, were determined by powder x-ray
diffraction, electron microscopies, and vibrating sample magnetome-
try, respectively. These revealed that the resultant Cu-modified fer-
rites consisted of agglomerates of nanocrystalline iron ferrite, Fe3Oy4,
with metallic copper inclusions. In the zinc-substituted samples the
resultant precipitate consisted of agglomerates of a superparamagnetic
spinel phase, e.g. Zng ¢Fep 4FeaO4, with nano-crystalline copper par-
ticles spread within them. The zinc-substituted samples showed a
maximum magnetization of 30 emu/g, which is significant for practi-
cal applications. Antimicrobial agar well tests against Gram-positive
and Gram-negative bacteria Escherichia coli ATCC 25922 and Staphy-
lococcus aureus ATCC 25923 showed moderate activity of all investi-
gated materials, correlating with the copper content and particle size.
However, Daphnia magna toxicity tests indicated strong ecotoxicity,
suggesting uncontrolled release in the environment should be avoided.

MA 7.23 Mon 9:30 P2
Machine Learning assisted 3D Tracking, Evaluation and
Analysis of near-substrate transported Superparamagnetic
Microparticles for Intelligent Experimentation and Sensing
Applications — eNikorLar WebT!'2, Nikita Popkov?3, YaHYA
SuusBak!2, Rico HunnsTock!2, KrisTINA DINGEL?3, BERNHARD
Sick?3, and ArRNo EHREsMANND2 — lnstitute for Physics and CIN-
SaT, University of Kassel, Heinrich-Plett-Str. 40, 34132 Kassel, Ger-
many — 2AIM-ED, Joint Lab of Helmholtzzentrum fiir Materialien
und Energie, Berlin (HZB) and University of Kassel, Hahn-Meitner-
Platz 1, 14109, Berlin, Germany — 3Intelligent Embedded Systems,
University of Kassel, Wilhelmshoher Allee 71-73, 34121, Kassel, Ger-
many

We present a framework for intelligent control and analysis of su-
perparamagnetic microparticles transported above magnetic domain-
patterned samples. Particles are actuated by tailored magnetic
stray field landscapes and external field pulse sequences, enabling
remote-controlled, near-surface motion. Implementing the open-source
TANGO Controls system, the setup supports modular hardware inte-
gration, synchronized operation and live data evaluation. Real-time
3D particle trajectory reconstruction can be achieved by combining
deep-learning-based tracking with an automated focus-sweep calibra-
tion. This closed-loop approach paves the way for rapid evaluation of
particle interaction events and supports adaptive experiments, advanc-
ing lab-on-a-chip biosensing and machine-learning-assisted diagnostics.

MA 7.24 Mon 9:30 P2
Enhancement of Magnetic and Photocatalytic properties of
MnZn/CdZn core/shell structures via lattice matching. —
e AHMED FArRaMAWY, HEsHAM EL-SAYED, ADEL ABDEL-SATTAR, and
RomaNy NEssEM — Ain Shams University, Cairo, Egypt

Core/shell nanostructures of ferrite as shell (Mn0.7Zn0.3Fe204/CdxZn1-

xFe204 (x = 0-0.)) were successfully synthesized via a hydrothermal
route to explore the role of lattice matching on their structural,
magnetic, optical, and photodegradation properties. X-ray diffrac-
tion and Rietveld refinement confirmed the formation of single-phase
spinel structures with coherent core/shell interfaces. TEM and EDX
mapping verified uniform shell growth and compositional gradients,
indicating true core/shell formation. Moreover, the saturation magne-
tization showed a 14% enhancement at x = 0.3 due to optimal lattice
coherence and minimal interfacial strain. Optical analysis showed
that the direct bandgap decreased. The observed bandgap narrowing
and high Urbach energy at moderate Cd2+ levels indicate improved
electronic mobility and reduced activation energy for charge transport.
Furthermore, Photocatalytic activity studies confirm that the synthe-
sized Mn0.7Zn0.3Fe204/CdxZn1-xFe204 core-shell nanocomposites
have excellent photodegradation behaviour to methylene blue (MB)
compared to the bare core.

MA 7.25 Mon 9:30 P2

Magnetic relaxation and structural characterization of single-
core FeOx nanoparticle dispersions in solvents of varying

viscosity — eAmara THURUTHIVIL Jose!:?2, SascHa EHLERTS,
ArTEM FrOKTYSTOV?, ANDREAS STADLER®2) MARTIN DULLE®?, and
OLec PrTrRAcich® — 1Jiilich Centre for Neutron Science JCNS-2,

Forschungszentrum Jiilich GmbH, Germany — ?RWTH Aachen Uni-
versity, Landoltweg 2, 52056 Aachen, Germany — 3Jiilich Centre for
Neutron Science JCNS-1, Forschungszentrum Jiilich GmbH, Germany
— 4Forschungszentrum Jiilich GmbH, Jiilich Centre for Neutron Sci-
ence (JONS) at MLZ, Lichtenbergstrasse 1, Garching, Germany —
5Heinrich Heine University Diisseldorf, Faculty of Mathematics and
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Natural Sciences, Diisseldorf

We have investigated the structural and magnetic properties of
monodisperse single-core iron-oxide nanoparticles dispersed in solvents
of systematically varied viscosity. The particles were synthesized via
thermal decomposition. Magnetic measurements were performed using
SQUID magnetometry, employing zero-field-cooled (ZFC) and field-
cooled (FC) curves to probe changes in blocking behavior and relax-
ation dynamics. To examine the influence of the solvent environment
on particle stability, SAXS measurements were carried out. We observe
clear viscosity-dependent shifts in the nanoparticle solvent system, re-
flecting the gradual emergence of Brownian relaxation as solvent mo-
bility increases. The observed viscosity and phase-dependent magnetic
signatures demonstrate how solvent dynamics can be used to tune and
separate Néel and Brownian relaxation.

MA 7.26 Mon 9:30 P2
Coexistence of ferromagnetism and spin-glass behaviour in
CeNiSb3 — eHARIBRAHMA SINGH!, PRABUDDHA KANT MisHRAL,
Gaurav Kumar2, Aarri Gauvram!, Rie Y. UmETsu3, RATNA-
MALA CHATTERJEEZ, and AsHok KUuMAR GaNGULIb? — !Department
of Chemistry, Indian Institute of Technology Delhi, 110016, India
— 2Department of Physics, Indian Institute of Technology Delhi,
New Delhi 110016, India — 3Institute for Materials Research, To-
hoku University, 2-1-1 Katahira, Aoba-ku, Sendai 980-8577, Japan —
4Department of Chemical Sciences, Indian Institute of Science Educa-
tion and Research, Berhampur, Odisha 760003, India

We present a comprehensive investigation of the structural and mag-
netic properties of of CeNiSb3. DC magnetization measurements con-
firm long-range ferromagnetic ordering below the Curie temperature
TC = 7.2 K accompanied by marked magnetic irreversibility. In the or-
dered phase, CeNiSb3 exhibits strong magnetic anisotropy. Addition-
ally, a field-induced spin-reorientation transition is observed along the
b-axis at TC = 6.8 K. Non-equilibrium spin-dynamics measurements
reveal a clear memory effect, and thermoremanent magnetization re-
laxations follow a stretched-exponential form with $=0.30, indicative
of spin-glass like behaviour. This is corroborated by AC susceptibility,
Power-law analysis yields a characteristic relaxation time of 10~-10s.
Under an applied DC magnetic field, the AC susceptibility evolves
from a single cusp to a double-peak structure, providing strong ev-
idence for the coexistence of reentrant spin-glass and ferromagnetic
ordering below TC in CeNiSb3.

MA 7.27 Mon 9:30 P2
Magnetic phase transitions in Z-type magneto-electric hex-
aferrites — eBorisLava GEoraciEval, PreTva PENEVA!, SVE-
TosLav Korev!:2, KiriL Krezaov!, CHavDAR GHELEV!, LaN
Maria Tran®, Micuar Bapu3, BENEDICTE VERTRUYEN?, PETER
TzvETKOV®, DANIELA KOVACHEVA®, and TaTvana KouTzaroval —
Hnstitute of Electronics, Bulgarian Academy of Sciences, Sofia, Bul-
garia — 2Neofit Rilski South-Western University, Blagoevgrad, Bul-
garia — 3Institute of Low Temperature and Structure Research, Pol-
ish Academy of Sciences, Wroclaw, Poland — *CESAM, GREENMAT,
Chemistry Institute, University of Liége, Liége, Belgium — 5Institute
of General and Inorganic Chemistry, Bulgarian Academy of Sciences,
Sofia, Bulgaria

The difference is well known in the occurrence of strong magneto-
electric effects in single magnetoelectric materials (ferrites), depend-
ing on their physical state. The single-crystal Z-type hexaferrite
Sr3Co2Fe24041 exhibits a magnetoelectric effect at room tempera-
ture. We report studies on the structural and magnetic properties of
Sr3Co02Fe24041 in powder and bulk samples, focusing on the influence
of the synthesis conditions. The precursor powders were prepared by
sol-gel auto combustion and synthesized at 1200-1250 °C. XRD spec-
tra showed characteristic peaks corresponding to the Z-type hexaferrite
structure as a main phase. SEM images of the powder sample showed
agglomerated particles forming clusters of different sizes and shapes,
while in the bulk sample we observed large regions of hexagonal parti-
cles. Magnetic phase transitions between 4.2 and 300 K were observed.

MA 7.28 Mon 9:30 P2
Investigating magnetoelastic effects in multiferroic CoCr204
— @ABDELRAHMAN ELsaip!, Ryan Morrow!, RoBerT KLUGE!,
SABINE WURMEHL!, BERND BucunNeRr!2, and ViLmos Kocsis!

LFW-Dresden — 2TU-Dresden

In a previous study based on optical spectroscopy, chromium-based
spinels were found to exhibit significant magnetoelasticity if the mag-
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netic A-site ion was occupied by a Jahn-Teller active ion. While the
sentiment of this finding is true, optical spectroscopy is mostly sensi-
tive to symmetry lowerings, and magnetoelasticity - meaning any sort
of lattice deformation - may remain unnoticed in optics. Moreover,
one of the chromium spinels with orbital singlet ions, CoCr20y4 is a
known multiferroic, where the magnetoelectric interactions are origi-
nating from the conical spin order. It is an interesting question whether
the polar distortion accompanying the spin order has a noticeable ef-
fect on the size of the unit cell, namely: can a piezo-magnetoelectric
effect appear in CoCraO47

This motivated us to investigate CoCraO4 using high-sensitivity ca-
pacitance dilatometry, a method not just sensitive to symmetry lower-
ings, but also to delicate changes in the size of the unit cell. We have
found that, in line with the optical spectroscopy measurements, the
unit cell shows zero change in size upon the appearance of the mag-
netic order. However, the application of magnetic field still reveals
a significant magnetostriction in the magnetoelectric conical phase,
which suggests the presence of piezo-magnetoelectric interactions.

MA 7.29 Mon 9:30 P2
Equilibrium control of quantum magnets via cavity magneto-
electric coupling eNicorLas Scumorz!, BraTriz PEREz
GonzAiLEzZ, M6NIca BeENITO2, Marcus KoLLar!, and FRANCEscO
Piazza' — ITheoretische Physik III, University of Augsburg —
2Quanteninformation und Quantencomputing, University of Augsburg

We investigate the possibility of exploiting a cavity magneto-electric
coupling mechanism, whereby spin excitations carry an electric dipole
moment, in order to enhance the interactions between photons and
correlated (quantum) magnets.

The free-energy of the material is modified by the hybridization be-
tween collective spin excitations and cavity photons. We provide es-
timates for the change in free energy for specific materials which are
solely based on experimental input via the measurement of the optical
conductivity and the magnetoelectric response.

Our results should guide future experimental realizations by iden-
tifying optimal magnetic materials and cavity designs, aiming at a
non-invasive equilibrium control of material’s phases and functionali-
ties.

MA 7.30 Mon 9:30 P2
Magnetic phase transitions and spin-driven multiferroicity
in BaHoFeO4 — eFiLip KapLEc!, CHRISTELLE KaDLEC!, ToaN
Dang?, Denis KozLenko3, T.P. Hoanc?, SErgEl Kicuanov?, LTP
Tuao*, TL Puan®, N Tran?, TomAs KMiec®, JarosLav Konoutf,
Voisrkcn CHLAN®, and Mann-HuonG PuaN? — !nstitute of Physics
CAS, Prague, Czechia — 2?Duy Tan Univ., Danang, Vietnam —
3Dubna, Russia — 4Univ. of Danang, Vietnam — 5VNU Hanoi, Viet-
nam — SFac.of Mathematics and Physics, Charles Univ., Prague —
7Univ.of South Florida, Tampa, USA

Magnetic and multiferroic properties of BaHoFeO4 originate in geo-
metrical frustration and in interactions between Fe and Ho sublat-
tices. The magnetic phase transitions remind of the parent compound
BaYFeO4 which exhibits an AFM order below the Néel temperature
of 48 K. Below 3K, in magnetic field above 1.5T, specific changes in
the magnetic configuration lead to a spin- and H-induced ferroelectric
polarization. As magnetic field increases, the ferroelectric polariza-
tion peaks, and it disappears above 5T. Such an unusual ferroelectric
behavior is likely related to H-induced metamagnetic phase transi-
tions. We studied polycrystalline BaHoFeO4 using THz time-domain
spectroscopy, X-ray diffraction, neutron powder diffraction, M&ssbauer
spectroscopy and magnetization measurements. Three different AFM
structures were observed on cooling, as well as two metamagnetic phase
transitions induced by magnetic field of up to 7 T. In view of the proven
robustness of the sublattice of Fe spins, these changes of magnetic con-
figurations are attributed to the frustrated Ho-spin sublattice.

MA 7.31 Mon 9:30 P2
Ab initio approaches to the dynamical magnetoelectric ef-
fect — eToORSTEN GEIRsSON', DAVIDE SANGALLI?, and ALEJAN-
pRO MoLiNA-SANcHEZ! — 'ICMUYV, University of Valencia, Spain

— 2ISM-CNR, Rome, Italy

The magnetoelectric (ME) tensor quantifies how an electric field in-
duces magnetization and is key to understanding the coupling between
electric and magnetic degrees of freedom. While most studies address
the static ME response, its finite-frequency generalization reveals how
electric fields drive magnetic excitations on ultrafast timescales. At
optical frequencies, the ME effect can be resonantly enhanced by inter-
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band or excitonic transitions, giving rise to measurable nonreciprocal
magneto-optical signals, as observed for Cr203.

We present a first-principles framework to compute the dynamical
ME tensor in magnetic insulators, separating spin and orbital contri-
butions and focusing on the electronic response. Approaches based
on linear-response theory and real-time simulations are combined to
access both equilibrium and transient ME dynamics. Using Cra2O3 as
a prototypical example, we show how real-time propagation captures
non-equilibrium ME effects induced by ultrafast electric-field pulses.
Our work establishes a route for connecting ab initio ME response
calculations with emerging ultrafast magneto-optical experiments.

MA 7.32 Mon 9:30 P2
High-resolution optical imaging of multiferroic domain topol-
ogy in ErMnO3 — eANDY DisHeENG AN', ANDRIN CaviezeL!, Erik
pE Vos!, THoMas LorTERMOSER!, JAN GERRIT HORSTMANNY2, and
MANFRED FieBic! — !Department of Materials, ETH Ziirich, Switzer-
land — Z2Institute of Physical and Theoretical Chemistry, University

of Wiirzburg, Germany

We present a study of the multiferroic domain structure in ErMnO3s us-
ing scanning second-harmonic generation (SHG) microscopy. As SHG
can couple to both magnetic and ferroelectric orders simultaneously,
this confocal technique allows for artefact-free, high-resolution imaging
of multiferroic order. In the ferroelectric phase of the type-I multifer-
roic ErMnOg3, topological defects arise as vortices at the meeting point
of their six domain states, giving rise to their characteristic six-fold
cloverleaf domain pattern. Below the Néel temperature, new topo-
logical defects form at the intersection between the cloverleaf domain
structure and the antiferromagnetic domain walls. We show for the
first time that the SHG intensity is strongly suppressed at the vortex
cores. Furthermore, recent theoretical calculations predict attractive
interactions between the magnetic domain walls in hexagonal mangan-
ites [1], whereby our low-temperature scanning SHG setup is a capable
and practical method for the experimental verification of these predic-
tions.

[1] Miiller A., et al., arXiv:2510.13020, (2025).

MA 7.33 Mon 9:30 P2
Magnetic Phases in ErFeO3 — eLro Maxmov!h3 THomas
ReEYHER!, FLoRIAN KUBELBACK!?, JOHANNA JOCHUMZ2, ANDREAS
Bauer!'3, and CurisTiaN PrLEIDERERD2:3 — 1School of Natural Sci-
ence, Physik-Department, Technical University of Munich, Garching,
Germany — 2Heinz Maier-Leibnitz Zentrum (MLZ), Technical Univer-
sity of Munich, Garching, Germany — 3Zentrum fiir QuantumEngi-
neering (ZQE), Technical University of Munich, Garching, Germany

Rare-earth orthoferrites (RFeO3) have been extensively studied for
their multiferroic properties [1,2]. Most recently, in ErFeO3, a central
motivation has been the observation of Dicke cooperativity in magnetic
interactions [3], suggesting that collective coupling between localized
moments and excitations can strongly alter spin dynamics. Such co-
operative effects may influence magnon dispersion near crystal-field
levels. Neutron studies provided Fe3+ spin-wave dispersions [4], and
revealed hybrid spin-wave and crystal-field excitations [5]. However, a
systematic mapping of the full spin-wave dispersion, as well as possible
cooperative effects, remains lacking. We report single-crystal growth
of ErFeO3 using the optical floating-zone method. Structural qual-
ity was verified by single-crystal Laue and powder X-ray diffraction.
Measurements of the magnetization and the heat capacity allow us to
establish the anisotropic magnetic phase diagram as a prerequisite for
further studies. [1] Y.Ke, et al., Sci. Rep. 6, 19775 (2016). [2] R.L.
White, JAP 40, 1061 (1969). [3] Li, Xinwei, et al. Science 361.6404
(2018). [4] Shapiro Physical Review B 10.5 (1974). [5] Zic, et al., J.
Appl. Phys. 130, 014102 (2021).

MA 7.34 Mon 9:30 P2
Exploring Quantum Geometry in the Dual Topological
Insulator BiTe — eMaksiM PovoLorskiy!, RENJITH MATHEW
Rov!, J1 Eun Ler!, YanpeEnc Qi2, and MARTIN Dresser! —
11. Physikalisches Institut, Universitit Stuttgart, Pfaffenwaldring 57,
70569 Stuttgart, Germany — 2School of Physical Science and Tech-

nology, Shanghai Tech University, Shanghai 201210, China

We present an optical spectroscopy study of the dual topological in-
sulator bismuth telluride (BiTe) over a broad infrared range (from 5
meV to 2.5 eV), supported by transport measurements and ab ini-
tio calculations. BiTe, a member of the (Biz2)m (BizTes)n homologous
series, hosts both weak topological insulator (WTI) and topological
crystalline insulator (T'CI) surface states [1]. High pressure, low tem-
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peratures, and directional magnetic fields are applied to access and
probe distinct electronic states located on different crystal facets. By
systematically varying the measurement geometry and external condi-
tions, the optical response aims to distinguish bulk contributions from
surface states protected by different symmetries: time-reversal symme-
try in the WTI and crystalline symmetry in the TCI [2]. Additionally,
the analysis focuses on signatures of quantum geometric effects on
electron-phonon coupling, which are expected to manifest as anoma-
lies in the infrared-active phonon modes and reflect nontrivial Berry
curvature in the electronic bands [3]. The results offer perspectives on
the interplay between topology, lattice vibrations, and quantum geom-
etry in BiTe. [1] Nat Commun 8, 14976 (2017) [2] Nat. Mater. 19, 610
(2020) [3] arXiv:2410.09677 (2024)

MA 7.35 Mon 9:30 P2
Design and Implementation of Voltage Gating in Weyl
Semimetals — eKaMiLA SzczUREK!, DoLA CHAKRABARTTY!, LiL-
1AN Propan!, Istvin KgzsmArki!, Kar Litzius!, and FEeLIx
Borrner2 — 1Center for Electronic Correlations and Magnetism,
University of Augsburg, Augsburg, Germany — 2Helmholtz-Zentrum
Berlin fiir Materialien und Energie, Berlin, Germany

Weyl semimetals are promising candidates for next generation spin-
tronic devices due to their exotic electronic properties, expected to
lead to low power magnetic switching. These promising properties
were predicted by theoretical work but have yet to be verified. This
research presents the design and implementation of an experimental
setup aimed at enabling voltage gating studies of Weyl semimetals us-
ing magneto-optical Kerr effect (MOKE) techniques. A polar laser
MOKE system in combination with a full-field Kerr microscope was
developed and tested, with particular focus on the alignment of the
components during operation in a shared setup. A small lamella of
the ferromagnetic Weyl semimetal FezSna was used as the initial sam-
ple due to the material’s large anomalous Hall response and tunable
Berry curvature effect, making it particularly attractive for voltage-
control studies using MOKE. However, the limited size and geometry
of a lamella introduced challenges in obtaining a clear MOKE signal,
highlighting the neccessity for combined full-field and laser MOKE
measurements. Despite practical challenges, the setup was success-
fully commissioned, laying the groundwork for future measurements
under applied gate voltages.

MA 7.36 Mon 9:30 P2
Imaging Magnetic Orders in Topological Kagome Ferro-
and Antiferromagnets using Single-Spin Magnetometry —
e ANUSREE VANNADA PULERI, YUCHEN ZHAO, CLAIRE DONNELLY,
Uri Voor, Craubpia FELSER, and EDOoUARD LESNE — Max-Planck-
Institute fiir Chemische Physik fester Stoffe, Dresden, Germany

Kagome magnets are promising candidates for next-generation mem-
ory applications due to their high ordering temperatures and untapped
unconventional magnetic ground states and topological properties.
These include large anomalous Hall and spin Hall responses arising
from sizeable accumulations of Berry curvature in momentum space.

In this study, we focus on the Kagome ferromagnet (FM) FezSna
which exhibits massive Dirac fermions and noncollinear FM order [1],
and the Kagome antiferromagnet Mn3Sn, which displays non-collinear
anti-ferromagnetism and Weyl fermions [2]. We present how high-
quality epitaxial thin films of F'e3Sno and Mn3Sn, can be grown us-
ing magnetron sputtering, with controlled tuning of thicknesses and
strain. We perform detailed structural characterizations, and resort
to a combination of magnetic force microscopy, and nitrogen vacancy
(NV)-based magnetometry to image FM and AF domains in these in-
triguing Kagome magnets.

References:

[1] L. Ye et al., Nature 555, 638-642 (2018).

[2] S. Nakatsuji et al., Nature 527, 212-215 (2015).

MA 7.37 Mon 9:30 P2
Synthesis, characterization and magnetic properties of se-
lected Shandites compounds — eMERVENUR KELES, AHMAD
OMAR, CurisTiaN G. F. BruMm, DmMITRIY EFREMOV, BERND BUCH-
NER, and SABINE WURMEHL — Leibniz Institute for Solid State and
Materials Research, Helmholtzstrafle 20, Dresden, 01069, Germany
Shandite-type Co3M2X2 (M: In, Sn, Pb, T1; X: S, Se), with a unique
Kagome lattice structure, serves as a model system for studying the
interaction between structure, magnetism, topology, and electronic
correlation. Some shandite compounds are magnetic Weyl semimet-
als that exhibit unconventional transport phenomena. However, the
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physical properties are strongly dependent on the stoichiometry and
sample quality, which are rather difficult to achieve as-desired along
with high reproducibility. To address this, we investigate multiple syn-
thesis and crystal-growth routes for selected Co3M2X2 compounds,
performing comprehensive structural, chemical, transport, and mag-
netic characterization. We present correlations between the synthesis
route, resulting structure/stoichiometry, and observed physical prop-
erties. Through DFT calculations and ARPES measurements done in
collaboration, we further investigate the band structure of these po-
tential Co3M2X2 Kagome semimetals, with the aim to establish key
parameters for topological band formation and magnetic order, and
thus validate a Weyl Type III semimetal.

MA 7.38 Mon 9:30 P2

Investigating Magnetic Material Parameters — oeKUBRA
KaLkan!, Ross Knapmanb2 ATreya Majumpar!, and KARIN
EVERSCHOR-SITTE! — !Faculty of Physics and Center for Nanoin-

tegration Duisburg-Essen (CENIDE), University of Duisburg-Essen,
47057 Duisburg, Germany — 2Institute of Mechanics, University of
Duisburg-Essen, Germany

Ideal magnetic materials would significantly enhance the performance
and energy efficiency of modern technological devices [1]. In prac-
tice, however, real magnetic samples inevitably contain spatial inho-
mogeneities that weaken magnetic properties and thus, limit device
capabilities. Understanding how these imperfections influence magne-
tization dynamics is therefore essential for both fundamental insight
and material optimization. In this study, we investigate how spatial
variations in exchange stiffness and uniaxial anisotropy affect high-
temperature magnetization dynamics in thin films. Using physically
inspired latent-inference methods [2, 3| applied to micromagnetic sim-
ulations, we develop a physics-informed, data-driven framework for
quantifying the role of inhomogeneities. This approach enables the
inference of material parameters directly from highly fluctuating mag-
netization behavior, offering a route toward deeper understanding and
the design of more energy-efficient magnetic materials.

[1] O. Gutfleisch et al., Adv. Mater., 23, 821-842 (2011).

[2] D. R. Rodriges et al., iScience, 24, 3 (2021).

[3] I. Horenko et al., Comm. App. Math. And Comp. Sci., 16, 2
(2021).

MA 7.39 Mon 9:30 P2

Atomistic spin dynamics with quantum coloured noise
oFRIED-CONRAD WEBER!2, FELIXx HARTMANZ, MATIAS
Barcueerb2,  JaneT AnDERs?®, and RicHAarRD Evans?
!Helmholtz-Zentrum Berlin fiir Materialien und Energie GmbH
2University of Potsdam, Institute of Physics and Astronomy
3Department of Physics and Astronomy, University of Exeter
4School of Physics, Engineering and Technology, University of York

Predicting temperature-dependent magnetisation is a challenge to clas-
sical atomistic spin dynamics (ASD) due to the absence of quantum
statistics. Here, we present a novel implementation of an open-system
Landau-Lifshitz-Gilbert equation within the VAMPIRE package that
incorporates quantum coloured noise and non-Markovian memory ef-
fects. This approach models the quantum nature of the thermal bath
and its self-consistent interaction with magnetic moments. Our results
show excellent quantitative agreement with experimental magnetisa-
tion curves for nickel and gadolinium across the full temperature range,
significantly enhancing the predictive capabilities of ASD beyond stan-
dard classical methods.

MA 7.40 Mon 9:30 P2
Differentiable Micromagnetics for Inverse Parameter Extrac-
tion — eMoriTz Kamm!:2, Kar Litzius?, and FrLix BUTTNER!?
— 1Helmholtz-Zentrum Berlin fiir Materialien und Energie, Berlin,
Germany — 2Center for Electronic Correlations and Magnetism, Uni-
versity of Augsburg

Extracting intrinsic micromagnetic parameters from imaging data usu-
ally involves extensive trial-and-error and often remains ambiguous.
We address this challenge with a differentiable inversion method that
recovers material parameters directly from a single magnetic domain
image. Unlike recent neural-network approaches, the method is fully
analytical and physics-driven. Because the entire pipeline is differen-
tiable, it integrates naturally with modern optimization and gradient-
based design workflows. From an experimentally accessible magneti-
zation image, we perform a deterministic Néel-type reconstruction of
the full vector field and infer material constants by enforcing fixed-
point consistency under the Landau-Lifshitz-Gilbert relaxation oper-
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ator. The recovery of the wall-width-determining ratio p = A/K, is
enabled by our autograd-compatible micromagnetic solver and consis-
tently achieves relative errors below 1%, providing physically meaning-
ful parameters for downstream micromagnetic modeling or the iden-
tification of candidate exotic spin textures. While demonstrated here
for Néel walls, the framework is general and extensible to richer en-
ergy models, alternative lifting strategies, and other magnetic imaging
modalities, establishing a foundation for differentiable inverse micro-
magnetics.

MA 7.41 Mon 9:30 P2
jaxFMM: Fast and Accurate Stray Field Evaluation for FEM
Micromagnetics — eRoBERT KrAFT!2, FLORIAN BRUCKNER?, D1-
ETER SUEss!3, and Craas ABErRrTY3 — lResearch Platform MMM
Mathematics-Magnetism-Materials, University of Vienna, Vienna,
Austria — 2Vienna Doctoral School in Physics, University of Vienna,
Vienna, Austria — 3Physics of Functional Materials, University of Vi-
enna, Vienna, Austria

Micromagnetic simulations provide invaluable insight for the design of
novel magnetic devices and materials. The size and complexity of sim-
ulated geometries is ever-increasing, quickly reaching limits in terms
of computational cost. Here, the long-ranged stray or demagnetizing
field proves to be particularly challenging since its complexity scales
quadratically with the system size. Therefore, highly efficient and par-
allel routines for the evaluation of the stray field are a crucial compo-
nent in any micromagnetic simulation code. We introduce jaxFMM, an
open-source Fast Multipole Method (FMM) implementation written in
JAX with a focus on stray field evaluation for Finite-Element simula-
tion codes. Linear complexity scaling, efficient parallel execution on
GPUs and precise control over the approximation error enable dynamic
simulations of very large and complicated geometries. Additionally, the
code is easy to use, extremely concise and ready for machine-learning
or inverse-design tasks with automatic differentiation.

MA 7.42 Mon 9:30 P2
Theoretical study of the electronic and magnetic properties
of Cd1-xMnxTe quantum wire under the combined effects of
the applied magnetic field, spin orbit coupling and exchange
effects — eDi1aNA DAHLIAH, MOHAMMAD ELSAID, and ASAAD SHANDI
— physics department, An Najah National University

This poster presents a study for the electronic and magnetic prop-
erties of Cdl-xMnxTe quantum wire (QW). The Hamiltonian for an
electron confined in a quantum wire, in the presence of an external
magnetic field and Rashba spin orbit interaction, had been solved.
The obtained energy dispersion relation had been used to calculate
the electronic structure and display the Landau levels and density of
states for different physical Hamiltonian s parameters. The density of
states function shows a significant dependence on spin, Rashba, ex-
change effect and magnetic field. The dependence of the magnetic
properties like magnetization and magnetic susceptibility on the mag-
netic field strength, quantum wire radius, and exchange and Rashba
strength parameters have been examined. The computed results show
that the material can display a phase transition between Paramag-
netic and Diamagnetic types. In addition, an oscillatory behavior in
the magnetic susceptibility as a function of magnetic field has been ob-
served. This oscillating behavior is a result of Landau levels crossing
in the quantum wire energy spectra.

MA 7.43 Mon 9:30 P2
Workflow for Robust Code and Data Management exempli-
fied for the numerical calculation of the Hopf index — eJoNaAs
NOTHHELFER, Ross KnapPMmaN, and KARIN EVERSCHOR-SITTE — Uni-
versitidt Duisburg-Essen

Structured workflows for code and data management are essential in
scientific projects to ensure reproducibility, transparency, and high-
quality results. In this work, we examine such workflows from the
perspective of a system administrator, focusing on the infrastructure
and tools required to support scientific computing. Using a recent
project as a case study, we illustrate a workflow designed to make
the projects numerical methods for calculating the three-dimensional
topological Hopf index accessible to the research community [1]. The
workflow not only provides Python scripts but also includes exten-
sions for the established micromagnetic simulation software Mumax3
[2]. Code development and version control are managed via GitLab,
ensuring that the most up-to-date source code is available [3], while
Zenodo is employed to assign persistent identifiers to released versions,
thereby facilitating long-term accessibility and citation [4].
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[1] R. Knapman, et al., Phys. Rev. B 111, 134408 (2025).
[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:

MA 7.44 Mon 9:30 P2
Overcoming quadratic complexity in time for fast-moving
textures in micromagnetics: A moving window approach
— eMicHAEL KARL STEINBAUER!:?:3 FLORIAN BRUCKNER!:2?, and
Craas ABErTH2 — lUniversity of Vienna — 2Research Platform
MMM — 3Vienna Doctoral School in Physics

From domain walls and skyrmion race track memory to magnon wave
guides: A lot of recent interest in the field of magnetism has focused
on fast-moving magnetic textures in otherwise homogeneously mag-
netized media. Micromagnetic modeling of these phenomena presents
a significant computational challenge however, as the displacement of
the texture typically requires the simulation volume to increase propor-
tional to time ¢, leading to an overall simulation complexity of O(#?).

We introduce a general-purpose simulation methodology that
achieves linear scaling O(t) instead. This is accomplished by employ-
ing a moving simulation window that encompasses only a small region
around the magnetic feature and is continuously re-centered as the
feature moves, leveraging that the magnetization ahead of and behind
the feature is often highly uniform. To mitigate finite-size effects, we
implement a compensation of surface charges. Furthermore, this ap-
proach readily accommodates the introduction of location-dependent
material parameters, such as material defects or grain structures. The
method was implemented for the python library magnum.np [1], where
it was successfully used to reduce computational times of a domain wall
simulation from multiple weeks to less than a day.

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

MA 7.45 Mon 9:30 P2
Ferroelectric-controllable  spin-orbit torque in two-
dimensional magnetic heterostructures eWEIYI PaAN,
GusTHAVO BRIizZOLLA, and JAROSLAV FABIAN — Institute for Theoret-
ical Physics, University of Regensburg, 93040 Regensburg, Germany

The spin-orbit torque (SOT) in two-dimensional (2D) van der Waals
magnets plays a crucial role in next-generation spintronic devices.
However, achieving nonvolatile control of SOT in 2D systems remains
challenging. In this work, we theoretically demonstrate that placing
Fe3zGeTeg, a promising 2D magnet exhibiting experimentally observ-
able SOT effects, on a ferroelectric InpSe3 substrate, enables non-
volatile manipulation of the SOT through ferroelectric polarization re-
versal. Further analysis reveals that the polarization switching mainly
affect the intra-band contribution to the SOT. Our results provide an
effective strategy for controlling SOT in realistic 2D heterostructures,
paving the way for tunable and energy-efficient spintronic devices in
the future. This research has been supported by 2D SPIN-TECH.

MA 7.46 Mon 9:30 P2
Unidirectional Rashba-Edelstein Magnetoresistance in
Topological Insulator-based magnetic Heterostructures —
oSTEFFEN KoOBER!, RusLAN SaLiknov?, JaN DEINERT?, IGor
ILvakov?, ALEXEY PoNoMARyov2, ATiQa ARsHAD?, THALES
Ouveira2, Kanc JiN2, GuLLoo PRrajapaTi?, Parrik Pincu?,
ANNEKE RENoLD!, SErRGio VALENZUELAS, CARMEN GOMEZ
CarBONELL?, ZHE Wanc!, and SeErcEy KovaLev! — 1TU Dort-
mund, Department of Physics, Dortmund, Germany — 2Helmholtz-
Zentrum Dresden-Rossendorf, Dresden, Germany — 3Catalan Insti-

tute of Nanoscience and Nanotechnology

Our recent experimental study of transition metal-based heterostruc-
tures has demonstrated that the unidirectional spin-Hall magnetore-
sistance remains active even at picosecond timescales. Here, we report
on experimental investigations of the unidirectional Rashba-Edelstein
magnetoresistance in topological insulator (TI)-based magnetic het-
erostructures, in particular, on the nonlinear terahertz (THz) responses
in TI/Al/NiFe/Al thin films. The Rashba-Edelstein effect lifts the
spin degeneracy due to inversion symmetry breaking at the interface
of the TI, enhancing spin-dependency in the momentum space. We
use anisotropic THz second harmonic generation to characterize the
Rashba-Edelstein magnetoresistance. To separate this from other pos-
sible contributions, such as the thermally driven spin-Seebeck effect,
we study samples with varying aluminum layer thicknesses between the
TI and the ferromagnetic NiFe, which modifies spin propagation and
proximity effects between the ferromagnet and the TIT’s spin texture.
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MA 7.47 Mon 9:30 P2
X-ray Absorption Spectroscopy and X-ray Magnetic Cir-
cular Dichroism investigation of magnetic properties in
monolayer van-der-Waals 3d transition metal diiodides —
eLorENZO GRILLI', AMINA KiMoucHE2, AwsaF CHOWDHURY!, JEN-
prRIK GorpEs!, CHEN Luo®, FLorIN RADU®, SANGEETA THAKUR!,
MARCEL WALTER!, and WoLrcang Kucu! — lFreie Universitét
Berlin, Germany — 2Universitét Potsdam, Germany — 3Helmholtz-
Zentrum Berlin for Materials and Energy, Germany

Numerous theoretical works [e.g. A. S. Botana, Phys. Rev. Materials
3, 044001 (2019)] predict that robust magnetic order can persist down
to the monolayer limit in 3d transition-metal dihalides. Here we inves-
tigate the epitaxial growth and electronic properties of ultrathin Mnlg
and Coly films on heavy-metal and van-der-Waals substrates, using
thermal evaporation from stoichiometric sources. Structural proper-
ties are characterized in-situ by LEED and XPS. Motivated by STM
results [Daniel Rothhardt et al., ACS Nano 19, 2261 (2025)] showing
that iodine reacts with Ag before forming Mnl> islands, we use XPS
to quantify stoichiometry and interface chemistry for Mnly grown on
Ag(111) and on graphene, directly comparing a reactive metal sub-
strate with an inert van-der-Waals one. In parallel, we explore growth
of Coly on similar substrates. The magnetic response of these epitax-
ial films is probed by XAS and XMCD at the VEKMAG end station
of BESSY II, providing element-specific sensitivity to spin and orbital
moments in the ultrathin limit. We discuss how the substrate influ-
ences the magnetic behaviour of Mnl> and Colz monolayers.

MA 7.48 Mon 9:30 P2
Strong Magnetic Anisotropy in CrSBr Revealed by Mag-
netotransport Measurements ePauL NuUrErR'?2, MONIKA
ScurUuFELED2, MaTTHIAS GRAMMERD2) JULIAN HERRSCHMANNZ#,
FLORIAN DIRNBERGERZ23'4 MATTHIAS ALTHAMMER!'2, and STEPHAN
GePrAGs! — 1'Walther-Meifiner-Institut, BAdW, Garching, Germany
— 2TUM School of Natural Sciences, Physics Department, TUM,
Garching, Germany — 3Munich Center for Quantum Science and
Technology, Munich, Germany — “Zentrum fiir Quantum Engineer-
ing (ZQE), TUM, Garching, Germany

The antiferromagnetic two-dimensional van-der-Waals material CrSBr
exhibits unique electronic properties, as its conductivity is strongly
dependent on the direction of the current flow with respect to its or-
thorhombic crystalline symmetry as well as on the anisotropic mag-
netic properties. In our work, we investigate the interplay of the mag-
netic and electronic anisotropies by magnetotransport measurements.
Therefore, exfoliated CrSBr multilayers are patterned into Hall-bar
structures via lift-off processes using electron-beam lithography and
sputter deposition. The magnetotransport measurements are con-
ducted in cryogenic conditions between 10 K and 200 K. By measuring
the field- and angle-dependent magnetoresistance in different rotation
planes of the magnetic field, we characterize the temperature- and field-
dependent magnetic phase transitions of CrSBr and find an anisotropic
magnetoresistance of up to 40%. We extract the anisotropy and crit-
ical magnetic fields by using free-energy simulations and demonstrate
the good agreement between simulation and experimental data.

MA 7.49 Mon 9:30 P2
High-frequency spin eigenstates of an altermagnetic domain
wall — eOxsaNa Prschnanska! and Voropymyr Kravcruk!?
— 1Bogolyubov Institute for Theoretical Physics of the National
Academy of Sciences of Ukraine, 03143 Kyiv, Ukraine — 2Leibniz-
Institut fiir Festkorper- und Werkstoffforschung, Helmholtzstrafe 20,
D-01069 Dresden, Germany

We have considered the scattering of spin waves by a domain wall
(DW) in an easy-axis d-wave altermagnet (e.g. CoF2, MnF2). Similar
to the conventional antiferromagnet, the scattering problem is reduced
to the Schréedinger equation with sech? potential. However, due to
altermagnetism, the amplitude of the scattering potential depends on
the energy of the magnons. The latter has a number of physical con-
sequences: (i) the scattering process is different for the clockwise and
counterclockwise polarized magnons; (ii) the transmission coefficient
is a nonmeromorphic function of the complex-valued wave vector, so a
modification of Levinson’s theorem is required; (iii) new high-frequency
bound (localized) eigenstates appear and propagate along DW. The
number of new eigenstates, their eigenfrequencies, and eigenfunctions
depend on the altermagnetic strength, wave vector q along DW, and
orientation of the DW relative to the crystallographic axes. With the
increase of g, the size of the localization region of the bound state can
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increase as well as decrease, depending on the eigenstate polarization,
the sign of the altermagnetic parameter, and the DW orientation.

MA 7.50 Mon 9:30 P2
Mossbauer Spectroscopy on the Candidate Altermagnet Ma-
terial FeNb;Sg — eJaN FriepricusEN!, FeELix SEEwaLD!, LiL-
1AN Propan2, JoacHiM DEISENHOFER?, IsSTVAN KEzsMARKIZ, and
Hans-HenNING Krauss! — !nstitut fiir Festkorper- und Material-
physik, TU Dresden, Germany — 2Experimental Physics V, Institute

of Physics, University of Augsburg, Augsburg, Germany

FeNbySg is a proposed altermagnet and a member of the layered in-
tercalated transition metal dichalcogenides. The crystal structure con-
sists of stacked layers of NbSes, with sandwich layers of intercalated
Fe atoms in hexagonal order|[1]. Magnetic order is reported below the
transition temperature To = 150 K.|2]

Maossbauer spectra at room temperature show the presence of a finite
electric field gradient (EFG) of V., = —6.50(74) V/A2. At 4.2K how-
ever the absolute value of the electric field gradient is considerably
larger with a value of V,, = —66.45(13) V/A2. Méssbauer data proof
predominantly colinear arrangement of the local iron spins along the
c-axis and is consistend with the proposed altermagnetic state. First
measurements indicate a strong magnetostriction as a likely source of
the strong temperature dependence of V,,. The hyperfine field that
is reached at 4.2K is 15.52(14) T. We will discuss the implications of
the mossbauer results on the electronic and magnetic structure and
dynamics.

[1]Regmi, Resham Babu, et al. "Altermagnetism in the layered in-
tercalated transition metal dichalcogenide CoNb4Se8.". [2|Lawrence,
Erick A., et al. "Fe site order and magnetic properties of Fel /4NbS2."

MA 7.51 Mon 9:30 P2
Altermagnetism on hyperbolic lattices — eEric PETERMANNDZ|
KrisTIAN  MaeLanp! 2,  Have HinricaseEn' 2, and BJorRN
TravzerTeL!:2 — lnstitute for Theoretical Physics and Astro-
physics, University of Wiirzburg, D-97074 Wirzburg, Germany
— 2Wiirzburg-Dresden Cluster of Excellence ct.qgmat, D-97074
Wiirzburg, Germany

Altermagnets are a novel class of magnetic systems characterized by
their momentum-dependent spin splitting without net magnetization.
In this work, we extend established Euclidean tight-binding models of
altermagnets to hyperbolic lattices defined on a discretized Poincaré
disk. Using hyperbolic crystallography and hyperbolic band theory,
we derive and analyze the band structure in these lattices. We dis-
cover particular properties of altermagnetism in hyperbolic space, for
instance, higher angular momentum spin splitting in two-dimensional
real space models. We find that orbital ordering or nonmagnetic sites
are not essential to see spin-splitting in hyperbolic lattices, unlike Eu-
clidean space.

MA 7.52 Mon 9:30 P2
Magnetic aftereffect and Barkhausen steps in thin Mn5Si3
films — eGREGOR SKOBJIN', JAVIER RiAL2, SEBASTIAN BECKERT®#,
HeLENA REICHLOVAS3:S, VINCENT BaLTz2, LisA Micugz®, RiCHARD
Scuritz!, MicaAELA LAaMMEL!, and SEBASTIAN GOENNENWEIN'
IDepartment of Physics, University of Konstanz, Germany — 2Univ.
Grenoble Alpes, CNRS, CEA, Gren. INP, IRIG-SPINTEC, France
— 3IFMP and Wiirzburg-Dresden Cluster of Excellence ct.qmat, TU
Dresden, Germany — 4DCN, TU Dresden, Germany — SInstitute of
Physics ASCR, Czech Republic — 8Aix Marseille Université, CNRS,
CINAM, AMUTECH, France

Altermagnets are an intriguing novel class of magnetic materials. We
exploit the anomalous Hall effect response of micropatterned MnsSis
thin films to investigate their magnetization relaxation behavior. In
experiments at T < 200 K i.e., in the altermagnetic phase, and for mag-
netic fields for which the samples exhibit large magnetic susceptibility,
we observe a strong magnetic aftereffect as well as Barkhausen-like
steps in the time-dependent Hall voltage evolution. More specifically,
we recorded the evolution of the Hall voltage in micropatterned Hall
bars with widths of 10 um down to 0.1 um at a series of different mag-
netic field magnitudes to gain insights into potential domain effects in
the altermagnetic phase of MnsSiz at micron and submicron length
scales. We critically analyze our experimental results and discuss im-
plications for the micromagnetic structures in altermagnetic thin films.

MA 7.53 Mon 9:30 P2
Magnon-Driven Propulsion of Domain Walls in Altermag-
nets — oNiLs KELLER, RICARDO ZARZUELA, RODRIGO JAESCHKE-
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UBIERGO, and JAIRO SiNnova — Institut fiir Physik, Johannes Guten-
berg Universitat Mainz, D-55099 Mainz, Germany

Altermagnets form a recently identified class of collinear magnets
whose compensated order coexists with time-reversal symmetry break-
ing and a spin-split electronic band structure with characteristic d-, g-
and i-wave symmetry. Domain-wall propulsion by magnons is a central
mechanism for spin-based information processing, but in antiferromag-
nets it relies on angular-momentum transfer because the domain-wall
potential itself is reflectionless. In contrast, we show that altermagnetic
domain walls can be propelled directly by magnons through linear-
momentum transfer, without requiring the wall to acquire internal an-
gular momentum first. This arises from the characteristic symmetry
of the altermagnet, which generates a direction-dependent modifica-
tion of the spin-wave scattering potential. As a result, both redshift
and partial reflection of magnons become possible, lowering the energy
cost for domain-wall motion and enabling direction-selective propul-
sion. These anisotropies suggest new strategies for logic and mem-
ory concepts based on steering domain walls along symmetry-selected
channels. We identify the low-velocity regime and clarify the distinct
scattering mechanisms responsible for the propulsion.

MA 7.54 Mon 9:30 P2
Current-induced Spin-Orbit Torque effects in RuOs thin
films — eNikLAS ScHMOLKA, FLORIAN KNoOssALLA, MAIK GARNER,
KarsTEN RotrT, and GUNTER REIss — Bielefeld University, Germany

Current-induced manipulation of the antiferromagnetic order offers a
promising route toward ultrafast and energy-efficient spintronic mem-
ory devices [1]. Results that are consistent with Néel vector switching
could be a hint for antiferromagnetism in RuO3 [2].

Here, we use eight-terminal devices to investigate Spin-Orbit Torque
effects in RuO2 thin films. We study bilayers consisting of RuOz|Pt
and RuO2|W where Pt and W act as heavy-metal layers generating
Spin-Orbit Torques. We observe signatures of reversible Néel vector
reorientation through Hall measurements, with the two sample systems
showing opposite responses consistent with the opposite Spin Hall An-
gles of Pt and W [3].

Additionally we measure pure RuO2 films and examine the tempera-
ture dependence of the switching mechanism to further identify mag-
netic contributions and disentangle possible non-magnetic effects [4].
[1] T. Jungwirth et al., Nature Nanotechnology 11, 231-241 (2016)

[2] Y. Zhang et al., Nature Communications 16, 5646 (2025)

[3] L. Liu et al., Appl. Phys. Lett. 101 122404 (2012)

[4] T. Matalla-Wagner et al., Phys. Rev. Research 2, 033077 (2020)

MA 7.55 Mon 9:30 P2
Tuning Anomalous Hall Effect in a d-wave Altermagnet —
eSERGIO RODRIGUEZ FERNANDEZ, RODRIGO JAESCHKE UBIERGO, and
Jairo Sinova — Johannes Gutenberg-Universitdt Mainz, Deutschland

Altermagnets are a novel class of collinear magnets that, despite be-
ing magnetically compensated, break time-reversal symmetry. Their
electronic band structure shows spin splitting with characteristic d-,
g-, or i-wave symmetry. Owing to their broken time-reversal symme-
try, they have been shown, both theoretically and experimentally, to
exhibit an Anomalous Hall Effect (AHE) that depends strongly on the
orientation of the Néel order.

In this poster, we discuss the AHE in d-wave altermagnets. Using
minimal models, symmetry analysis, and the Kubo response formalism,
we show how the AHE emerges from different orientations of the Néel
vector. We build our minimal models with focus on the tunnability of
these responses, and we apply our approach to realistic candidate ma-
terials. Our work deepens the understanding of transport properties
in altermagnets, contributing to their growing relevance in spintronics
research.

MA 7.56 Mon 9:30 P2
Growth of MinSe> Single Crystals as a Candidate for Supercell
Altermagnets — eMavyrRA HANDEL, FrRANZISKA WALTHER, SARAH
KREBBER, CORNELIUS KRELLNER, and KRisTIN KLIEMT — Physikalis-
ches Institut, Goethe Universitat Frankfurt, 60438 Frankfurt am Main

MnSes is predicted to be a supercell altermagnet with d-wave order
[1] at a temperature below Ty =49K [2]. MnSes crystallizes in a cubic
structure and shows a commensurate magnetic structure. Supercell
altermagnets are characterized by a magnetic unit cell that is an inte-
ger multiple of the crystallographic unit cell. The enlarged magnetic
unit cell introduces additional degrees of freedom in supercell alter-
magnets, enabling control over the spatial orientation of the order pa-
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rameter. We report on the current progress in the growth of MnSes
single crystals by means of chemical vapor transport, employing vari-
ous stoichiometries and transport agents. In addition, we present the
chemical and structural characterization of polycrystalline samples of
MnSes.

[1] R. Jaeschke-Ubiergo et al., Phys. Rev. B 109, 094425 (2024)

[2] T. Chattopadhyay et al., Solid State Communications 63, 65 (1987)

MA 7.57 Mon 9:30 P2
Possibility for altermagnetic to antiferromagnetic phase tran-
sition in LaTiO3 — elcor MazNICHENKO and SAMIR LOUNIS —
Institute of Physics, Martin Luther University Halle-Wittenberg, D-
06099 Halle, Germany

Here we investigate and compare the electronic band structure of al-
termagnetic and antiferromagnetic phases in Mott insulator LaTiOgs
[1]. Using abinitio calculations, we have found a stable altermagnetic
phase with the G-type arrangement. In LaTiOs3, triple-degenerated
cubic Ti tgg orbitals are occupied by only one electron, the semicon-
ducting band gap separates the occupied Ti t% geg subband from the
unoccupied conduction band edge, while the f states of La appear
at much higher energies. The key structural factor of Pbnm-LaTiO3s,
which determines its band gap and zero magnetization, is optimally ro-
tated TiOg. Using simulations of disorder for these Ti tog4 orbitals, we
demonstrate the fragility of the altermagnetic phase with multiorbital
effects.
[1] I.V.Maznichenko etal, Phys. Rev. Materials 8, 064403 (2024).

MA 7.58 Mon 9:30 P2
Electrical control of the exchange bias effect at model
ferromagnet-altermagnet junctions — e GAspArR DE LA BARRERA
and Avaro NUNEzZ — Universidad de Chile, Santiago, Chile

This work analyzes the behavior of the interface between a ferromag-
netic material and an altermagnet. We use a well-established line of
arguments based on electronic mean-field calculations to show that new
surface phenomena that lead to altermagnetic materials induce an ex-
change bias effect on the nearby ferromagnet. We reveal the physical
mechanisms behind this phenomenon that lead to quantitative control
over its strength. Interestingly, we predict exotic electric-field-induced
phenomena. This is an analogy to the relationship between exchange
bias and the injection of spin currents in spin-transfer-dominated sce-
narios, which has been reported earlier in the traditional antiferromag-
netic/ferromagnetic junction.

MA 7.59 Mon 9:30 P2
NEGF Quantum Transport Simulations in Altermagnetic
Systems — eTim KALSBERGER!, ERIK ScHROEDTER!, NicorLa Lo
GuLro?, Jan-PuiLip Joost!, and MicuaeL Bonitz! — 1CAU Kiel,
Germany — 2Universita della Calabria, Italy

Altermagnets have the potential to open a broad landscape of new
applications. Promising examples include the fields of spintronics and
ultrafast photomagnetism, which combine the special properties of al-
termagnets with ultrafast dynamics and quantum transport. One of
these properties is the emergence of spin-polarized currents under an
applied bias due to the spin-anisotropic Fermi surface, despite having
zero net magnetization [1]. Accurate simulations of spin-resolved dy-
namics in large, strongly correlated systems are challenging and, with
most methods, often impossible for long time scales due to the large
basis size and complexity, even for simple lattice models. In this work,
we use the quantum fluctuations approach based on non-equilibrium
Green functions (NEGF) [2, 3] to simulate correlated, time-resolved,
large altermagnetic systems out of equilibrium in scenarios aligned
with realistic experimental setups.

[1] Smejkal et al., Emerging Research Landscape of Altermagnetism.
Phys. Rev. X 12, 040501 (2022).

[2] E. Schroedter et al., Quantum fluctuations approach to the
nonequilibrium GW approximation, Condens. Matter Phys. 25, 23401
(2022).

[3] E. Schroedter et al., "Nonequilibrium Green Functions Simula-
tions for Large Systems", subm. for publication

MA 7.60 Mon 9:30 P2
Chirality dependent orbital magnetism and anomalous trans-
port in twisted antiferromagnetic bilayers — eZuivuan HE —
Weinberg 2, 06120 Halle (Saale), Germany

Twisted magnetic van der Waals heterostructures have emerged as a
fertile ground for exploring the interplay between lattice geometry and
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magnetism. While the twist angle magnitude governs the moiré poten-
tial scale, the physical consequences of the twist angle sign (chirality)
remain unexplored due to the inherent mirror symmetry in conven-
tional bilayer systems. In largely this work, we theoretically investi-
gate the electronic structure and orbital transport properties of twisted
A-type antiferromagnetic bilayers using a tight-binding model that in-
corporates lattice anisotropy and interface-induced symmetry break-
ing. We researched that the interference between the rotating lattice
anisotropy and a fixed symmetry-breaking field lifts texture the degen-
eracy between positive (+6) and negative (—6) twist configurations.
This symmetry breaking manifests significantly in the momentum-
space distribution of the Orbital Magnetic Moment (OMM). on the
twist chirality, leading to non-reciprocal Berry curvature distributions.
These findings suggest that the twist sign can serve as a switchable
degree of freedom to manipulate orbital-driven transport phenomena,
such as the topological Hall effect and magneto-optical responses, in
altermagnetic moiré systems.

MA 7.61 Mon 9:30 P2

EMCD on Altermagnets — Hrtosui MAaKINO!, SEBASTIAN
ScHNEIDER!, SEBASTIAN BECKERT!, RIKAKO YaMAMOTO?3, CLAIRE
DonNNELLY?3, and ePonL Darius! — 'DCN, TUD Dresden Univer-

sity of Technology, Dresden, Germany — 2Max Planck Institute for
Chemical Physics of Solids, Dresden, Germany — 3WPI-SKCM Hi-
roshima University, Hiroshima, Japan

Altermagnets represent a recently discovered class of magnetic materi-
als featuring unique symmetry properties and compensated magnetic
structures, which set them apart from conventional ferromagnets and
antiferromagnets. Their novel electronic and magnetic characteristics
are interesting for both fundamental research and advanced technologi-
cal applications, particularly in spintronics. It has recently been shown
that X-ray Magnetic Circular Dichroism is sensitive to time-reversal
symmetry breaking in altermagnets. A similar behavior is expected for
electron energy loss magnetic chiral dichroism (EMCD), the electron
wave analogue to XMCD, a method providing element-specific sensi-
tivity and high spatial resolution spectroscopic and imaging capabili-
ties in an electron microscope. We will present first proof-of-principle
EMCD experiments on MnTe and Fe2O3 and its comparison to struc-
tural TEM investigations and XMCD measurements to demonstrate
the versatility of our approach and its application to probe altermag-
netic materials at the nanoscale.

MA 7.62 Mon 9:30 P2
Growth and properties of altermagnetic MnTe thin films —
eLLukAs STROH, MAIK GAERNER, JUunITH BUNTE, KARSTEN RoOTT,
JAN ScHMALHORST, ANDREAS HUTTEN, and GUNTER REIss — Biele-
feld University, Germany

In recent years, a new unconventional magnetic phase, named alter-
magnetism, has emerged [1]. Such altermagnetic materials combine
anisotropic time-reversal symmetry breaking with the vanishing net-
magnetization of antiferromagnets. One of the materials in which alter-
magnetism has been observed in is manganese telluride (MnTe) [2,3].
Here, we systematically investigate the growth of MnTe thin films on
SrF2(111) via magnetron co-sputtering. We analyze how the growth-
conditions influence structural and electronic properties, including the
spontaneous anomalous Hall effect.

[1] Smejkal et al., Phys. Rev. X, 12:040501 (2022).
[2] Krempasky et al., Nature, 626:517 522 (2024).
[3] Betancourt et al., Phys. Rev. Lett., 130:036702 (2023).

MA 7.63 Mon 9:30 P2
Seed-layer assisted epitaxial growth of MnsSis thin films
on Al;O3 — eMaximiLiaN Korr!, Maik GAagrNer!, Juprth
Bonte!, Finn PrTERs!, AnDREAs HOTTEN!, KARsTEN Rott!,
JaN ScumaLHORST!, MARTIN WoORTMANNZ, and GUNTER REIss! —
IBielefeld University, Faculty of Physics, 33615 Bielefeld, Germany —
?Bielefeld University of Applied Sciences and Arts, Faculty of Engi-
neering and Mathematics, 33619 Bielefeld, Germany

Mns5Sig thin films are a prominent platform in which signatures of al-
termagnetism, such as the anomalous Hall effect [1] or the anomalous
Nernst effect [2,3], have been observed. These responses are consistent
with a theoretically predicted d-wave altermagnetic state that breaks
time-reversal symmetry while exhibiting zero net magnetization as well
as THz spin-current dynamics [4].

Here, we report on the growth of epitaxial MnsSi3(0001) on
Al203(0001) via magnetron sputtering and molecular beam epitaxy.
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We demonstrate that a high-temperature MnsSis seed layer signifi-
cantly enhances the crystallinity of the thin films while maintaining a
smooth surface morphology. Finally, we show that the emergence of a
spontaneous anomalous Hall effect in the Mn5Siz thin films is highly
sensitive to the Mn content as well as the annealing procedure.

[1] H. Reichlova et al., Nat. Commun. 15, 4961 (2024)

[2] A. Badura et al., Nat. Commun. 16, 7111 (2025)

[3] L. Han et al., Phys. Rev. Applied 23, 044066 (2025)

[4] L. Smejkal et al., Phys. Rev. X 12, 04051 (2022)

MA 7.64 Mon 9:30 P2
Ab-initio investigation of altermagnetic splitting in the NiAs-
type solid solutions (Cr,Mn)-(Sb,Te) — eKareL KNizZEk and
Kyonoon AHN — Institute of Physics, Czech Academy of Sciences,
Prague, Czechia

CrSb is a layered collinear antiferromagnet with perpendicular mag-
netic anisotropy in the hexagonal structure of NiAs-type, which holds
particular interest for AFM spintronics since it belongs to a few com-
pounds which have both high ordering temperature (T = 705 K) and
substantial altermagnetic spin splitting. Phase diagrams of solid so-
lutions between antiferromagnetic CrSb and ferromagnetic MnSb and
CrTe are rich in many various magnetic arrangements [1,2,3|. The ob-
served evolution of the magnetic order as a function of composition for
both phase diagrams is consistent with the assumption of the domi-
nance of the M-X-M (M=Cr,Mn, X=Sb,Te) superexchange interaction.
The strength of this interaction depends on the M-X-M angle, which
is correlated with trigonal distortion of the MXg octahedra. Within
these phase diagrams, we have performed electronic structure calcula-
tion to investigate the evolution of magnetic ordering, with focus on
the altermagnetic spin splitting in case of antiferromagnetic ordering,
as a function of structural parameters, namely the trigonal distortion
and cell volume. In particular we have studied the effect of uniaxial
pressure.

[1] F.K.Lotgering et al., J. Phys. Chem. Solids 3, 238 (1957).

[2] W.J. Takei et al., J. Appl. Phys. 37, 973 (1966).

[3] W Reimers et al., J. Phys. C: Solid State Phys. 15 3597 (1982).

MA 7.65 Mon 9:30 P2

measurements with LTEM

®SEBASTIAN BECKERT!, SEBAS-

TIAN ScHNEIDER!, JoeE SuNNY2, MANFRED ALBRECHT?, BERND

REeLLINGHAUS!, and Darius Porr! — !DCN, cfaed, TU Dresden,

Dresden, Germany — 2Institute of Physics, University of Augsburg,
Augsburg, Germany

Correlation of in-situ Hall
on Fe/Gd multilayers

Topologically protected skyrmions are promising information carriers
for next generation memory devices, because they can be electrically
manipulated and detected, e.g., through their Hall signatures. Sput-
tered Fe/Gd multilayers host skyrmions at room temperature, mak-
ing them an ideal model system for exploring the correlation between
skyrmion formation and the topological Hall effect (THE) [1].

Building on prior in-situ correlations of Hall responses and Lorentz
transmission electron microscopy (LTEM) imaging in antiskyrmion
hosting materials [2], we combine simultaneous Hall-voltage measure-
ments with LTEM imaging of the magnetic state of sputtered Fe/Gd
multilayers. These experiments aim to disentangle the relationship
between skyrmion presence and the Hall signal, which are typically
probed independently.

[1] M. Heigl et al., Nat. Commun. 12, 2611 (2021)

[2] A. Thomas et al., Small Methods 9, 2401875 (2025)

MA 7.66 Mon 9:30 P2
Effects of chiral polypeptides on skyrmion stability and
skyrmion diffusion — FaBiaN KAMMERBAUER!', YArL Kapon?,
eTHEO BALLAND!, SHIRA YocCHELIS?, Yosst Partier?, and MATH-
1as KrAut! — llnstitut fiir Physik, Johannes Gutenberg Univer-
sitdt Mainz, 55099 Mainz, Germany — 2Institute of Applied Physics,
Faculty of Sciences, The Hebrew university of Jerusalem, Jerusalem
9190401, Israel

CISS, chirality-induced spin selectivity is a phenomenon that has raised
significant interest due to the large spin polarizations generated by or-
ganic molecules and other effects such as magnetic switching of fer-
romagnets impacted by chiral molecules [1]. In hybrid systems, these
chiral molecules have been observed to influence magnetic properties
such as changes in the magnetization [2]. In this study, we investi-
gate how chiral molecules of a-helix polyalanine interact with chiral
spin structures, namely magnetic skyrmions, which are stabilized in
ferromagnetic/heavy metal multilayers due to Dzyaloshinskii-Moriya
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interaction [3]. Using magneto-optic Kerr effect imaging, we show that
chiral polypeptides can influence the stability of skyrmions by modify-
ing the ranges of temperature and applied magnetic field in which they
are stable. We also show that the chiral molecules affect the skyrmion
dynamics, in particular the thermal diffusion of the skyrmions [4].

[1] R. Naaman et al. Nat. Rev. Chem. 3, 250 (2019)

[2] Y. Kapon et al. J. Chem. Phys. 159, 064701 (2023)

[3] K. Everschor-Sitte et al. J. Appl. Phys. 124, 240901 (2018)

[4] Y. Kapon et al. Nano Lett. 25, 306-312 (2025)

MA 7.67 Mon 9:30 P2
Coupled and decoupled topological textures in van der
Waals heterostructure — oSourav CHOWDHURY!, DANIEL
METTERNICH2, SIMON GAEBEL2, CHITHRA SHARMA®, Jaysir DEY!,
VicTtor DEINHART?, TiM BuTcHER?, MICHAEL SCHNEIDER?, JOSEFIN
Fucnus?, BastiaNn Prau?, and Moritz HorscH! — Deutsches
Elektronen-Synchrotron (DESY), Hamburg, Germany — ?Max-Born-
Institut (MBI), Berlin, Germany — 3University of Hamburg, Ham-
burg, Germany

Topological nanodomain spin textures in two-dimensional (2D) van
der Waals (vdW) magnets are attracting increasing interest for next-
generation spintronic technologies, offering pathways to ultradense
data storage, energy-efficient operation, and unconventional data pro-
cessing architectures [1]. Using element-specific X-ray imaging, we vi-
sualize a variety of topological spin textures in an Fe3GeTe2/CrGeTe3
heterostructure and directly resolve their interlayer behavior. We find
that nanodomains in the two layers are strongly coupled under certain
conditions, while within a specific magnetic-field window, the domains
become decoupled and evolve independently. This transition from cou-
pled to decoupled topological textures can be understood in terms of
distinct magnetic anisotropy contributions in the two layers, arising
from interlayer interactions rather than solely from the properties of
the individual materials. [1] K. Chang et al., Science 2016, 353, 274.

MA 7.68 Mon 9:30 P2
Anisotropic skyrmion liquid phase — eDaNIEL Scuick!, TiM
MarTHIES?, THOMAS MutscHLER!, LeEVENTE R6zsa®?, and UL-
ricH Nowak! — !University of Konstanz, Konstanz, Germany —
2University of Hamburg, Hamburg, Germany — 3Wigner Research
Centre for Physics, Budapest, Hungary — %Budapest University of
Technology and Economics, Budapest, Hungary

Melting transitions in two-dimensional systems of particles have at-
tracted much attention in research since the development of the
Kosterlitz-Thouless-Harperlin-Nelson-Young theory, particularly be-
cause of an intermediate phase with long-ranged orientational but
short-ranged translational order, called the hexatic phase.

Magnetic skyrmions are topological quasiparticles in thin magnetic
films and, due to their two-dimensional nature, are subject to KTHNY
theory. Recently, the hexatic phase was identified experimentally
in skyrmion lattices [1]. Here, we use a molecular dynamics simu-
lation to study the phase transitions in skyrmion ensembles. Tak-
ing into account the anisotropic interaction of skyrmions in the
(Pt0.951Ir0.05)/Fe/Pd(111) system, we show how this anisotropy in-
fluences the phase of the skyrmion system. Instead of an intermediate
hexatic phase between solid and liquid phase, one observes a direct
solid-liquid transition, with a global orientational order even in the
liquid phase.

[1] R.Gruber et. al. Nat. Nanotechnol. 20, 1405-1411 (2025)

MA 7.69 Mon 9:30 P2
Rotating Skyrmion Lattice by Circularly Polarized Light
— oREzA Doostant and AcHiM RoscH — University of Cologne,
Cologne, Germany

Previously, it has been studied that shining a circularly polarized light
on a skyrmion crystal (SkX) induces rotation in the lattice. This is
due to Inverse Faraday Effect where spins experience local magnetic
field. The magnitude of rotation depends on the fluence of light and
its polarization. There exist a fluence threahold under which the SkX
does not rotate. Further, one can start and stop the rotation by doing
double pulse laser experiment and changing the separation time be-
tween two pulses. These results has been theoretically described where
coherent oscillation of rotation amplitude as a function of pulse sepa-
ration matches the experimental observation. However the theoretical
value for rotation amplitude (for clean system) is orders of magnitude
smaller than experimental value. Previously, the only source of ro-
tation was due to Gilbert damping, however this cannot describe the
rotation alone. In this work, we investigate other source of rotation in
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this system, namely we induce disorder and analyze its effect.

MA 7.70 Mon 9:30 P2
Noise measurements on magnetic skyrmions in magnetic mul-
tilayers — ®ARTHUR ScHMIDT!, BEREKET GHEBRETINSAE!, JOE
SuNNY2, MANFRED ALBRECHT?, and JENs MULLER! — lInstitute
of Physics, Goethe University Frankfurt, 60438 Frankfurt am Main,
Germany — 2Institute of Physics, University of Augsburg, Univer-
sitatsstrafie 1, 86135 Augsburg, Germany

Magnetic skyrmions are topologically protected spin textures which
usually appear in materials with broken inversion symmetry and strong
spin-orbit coupling due to emergent Dzyaloshinskii-Moriya interaction
(DMI). While in bulk materials skyrmions exist mostly at low temper-
atures, in magnetic multilayers (MM) they can be stabilized at room
temperature [1], which, in combination with their small size, stability
and fast and energy efficient movement, make them promising for spin-
tronics applications e.g. in unconventional computing and high-density
magnetic storage. Here we present first results on low-frequency resis-
tance noise spectroscopy measurements on Pt-Co-Ta-based MM sys-
tems which host Néel-type skyrmions at room temperature. The in-
tention is to utilize low-frequency noise as an effective probe for the
electrical characterization of fundamental skyrmion properties such as
the skyrmion lattice constant or their mean velocity and to investigate
their current-induced dynamics [2-4].

[1] Hassan et al., Nat. Phys. 20, 615 (2024)

[2] Sato et al., Phys. Rev. B 100, 094410 (2019)

[3] Wang et al., Phys. Rev. B 108, 094431 (2023)

[4] Diaz et al., Phys. Rev. B 96, 085106 (2017)

MA 7.71 Mon 9:30 P2
Parameter-Dependent Stability of Magnetic Hopfions —
oeNikrLAS OETTGEN, SANDRA C. SHAJU, MARIA AZHAR, and KARIN
EVERSCHOR-SITTE — Faculty of Physics, University of Duisburg-
Essen, Duisburg, Germany

Hopfions are three-dimensional topologically protected magnetic tex-
tures that can be considered as closed loops of twisted skyrmion strings.
We implement a model of spatially varying Dzyaloshinskii-Moriya in-
teractions in micromagnetic simulations to explore Hopfion stability
across a range of external magnetic fields and uniaxial anisotropies.
Our simulations identify a clear regime in which the Hopfion remains
metastable, and give insight into the conditions required for their for-
mation and robustness.

MA 7.72 Mon 9:30 P2

Stability and Internal Structure of Skyrmioniums — eFINN
FeLbkAMP!2, ALEssanDRO PieNepoLl', Ross Knapman!, MARIA
Aznar!, and KariN EvERscHOR-SITTE! — !Faculty of Physics and

Center for Nanointegration Duisburg-Essen, Duisburg, Germany —
2Faculty of Physics and Earth System Sciences Leipzig University,
Leipzig, Germany

Skyrmioniums are magnetic textures that can emerge in thin-film mag-
nets under suitable conditions, potentially coexisting with other config-
urations such as domain walls and skyrmions. They can be understood
as two nested skyrmions with opposite topological charge, giving rise
to a ring-like, non-topological structure rather than the single-core
profile characteristic of skyrmions. In this work, we investigate the
stability and internal structure of skyrmioniums in thin films, exam-
ining the influence of crystalline anisotropy, external magnetic fields,
and the demagnetization field. We present a comparative analysis with
skyrmions, highlighting key similarities and differences in their stabil-
ity regimes and structural responses to material and field parameters.

MA 7.73 Mon 9:30 P2
Investigation of the hyperfine coupling constants of the endo-
hedral fullerene N@QCgy — eREBECcCA LOFFLER, MARCO SOMMER,
and JoHANN KLARE — Inst. of Physics, Univ. Osnabriick, Barbarastr.
7, 49076 Osnabriick, Germany

Endohedral fullerenes such as NQCgg are considered promising sys-
tems for spin-based quantum bits and quantum sensors on a nanoscale
due to their exceptional spin stability and long coherence times, even
at room temperature. In this work, the temperature-dependent hyper-
fine coupling constant of N@QCgg in various solvents was investigated
using EPR spectroscopy. To understand the influence of the chemical
environment, crystalline NQCgg was introduced into organic solvents
(toluene, CS2) and into an aqueous host*guest complex with two ~-
cyclodextrin molecules and then compared. The results show that a
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vibration model to Waiblinger (PhD thesis, Univ. Konstanz, 2001) Current-Carrying Wires — ROBIN ABRAM, eRICARDA REUTER,
reliably describes the behavior of NQCgg in crystalline form and in ALEXANDER FERNANDEZ SCARIONI, SIBYLLE SIEVERS, and HANs
organic solvents, but cannot be applied to the vy-cyclodextrin complex. WERNER SCHUMACHER — Physikalisch-Technische Bundesanstalt,

For crystalline N@QCgg, a vibrational energy of E = (14,7 & 0,2) meV
was determined. Phase transitions could be detected in toluene and in
the v-cyclodextrin complex by changes in the hyperfine coupling con-
stants. The results show that the hyperfine coupling constant has great
potential for use in quantum sensor technology, especially for precise
measurements of phase transitions, such as the freezing of water.

MA 7.74 Mon 9:30 P2
Electron paramagnetic resonance and magnetization stud-
ies on tetrahedral Col! complexes — eMarruias HEINrRICH!,
JaN ArNETH!, AMIiT GHARUZ, Kubpuva VIcNEsHZ, and RUDIGER
KriNGELER! — !Kirchhoff Institute for Physics, Heidelberg Univer-
sity, Germany — 2?Department of Chemical Sciences, IISER Mohali,
India

We report the static and dynamic magnetic properties of a series of
five cobalt complexes of the type COELIICOII with four octahedrally co-
ordinated Co!!! centers in the low-spin S = 0 state and a magnetically
isolated Co!! ion (S = 3/2) in distorted tetrahedral coordination. The
tetrahedral distortion differs across the series due to variations in bond
lengths and bond angles. Our static and dynamic magnetization mea-
surements of all compounds reveal field-induced magnetic relaxation
as well as pronounced magnetic anisotropy. For one representative
complex, high-field EPR-studies are presented which allow to deter-
mine the anisotropic g-factor as well as the easy-plane anisotropy. The
effect of tetrahedral distortion on the magnetic anisotropy is quantita-
tively evaluated and discussed.

MA 7.75 Mon 9:30 P2
Investigating the Magnetic 3d-3d and 3d-4f Interaction in
Triangular Cl‘éHLIIHI Complexes — oRul Yanc!, JAN ARNETH!,
MuTtHU THANGAVEL?, CHRISTOPHER ANsoN?, ANNIE PowEkLL?, and
RoDIGER KLINGELER! — !Kirchhoff Institute for Physics, Heidelberg
University, Germany — 2Institute for Inorganic Chemistry, Karlsruhe

Institute of Technology, Germany

The interplay between the highly localized 4f electrons of the lan-
thanide ions and the more diffuse transition-metal 3d electrons leads
to complex and often weak coupling mechanisms that are difficult to
predict and quantify. Here, we report the static and dynamic magnetic
properties of a series of isostrucural triangular CrgILnIII (LnIII =Y,
Gd, Tb, Dy, Ho, Er, Yb) complexes studied by means of dc/ac mag-
netization and high-field EPR. In particular, we investigate the bare
3d-magnetism of the Crl!!-triangle which is realized for diamagnetic
Ln=Y and systematically study the 3d-4f interaction in the series of
paramagnetic Ln.

MA 7.76 Mon 9:30 P2
Optimization of metal-doped MO0.2Fe2.804/PEG nanocom-
posite for enhanced magnetic and relaxometric perfor-
mance in MRI applications — eMENNATALLAH ABOUHASSWA!,
AuMED AL SHaHAWY2, SaMaA EL Dek?, MEssaoup HARFOUCHES,
Nacwa Oxasual, Gruniana Aquinanti?, Neama Imam®, and
JAN INGo FLEGE® — lPhysics Department, Ain Shams Univer-
sity, Egypt — 2Faculty of Postgraduate Studies for Advanced Sci-
ences, BeniSuef University, Egypt — 3SESAME Synchrotron, Jordan
— “4Elettra,Sincrotrone Trieste, Italy — ®Brandenburg University of

Technology Cottbus, Senftenberg, Germany

Magnetic spinel ferrites are promising magnetic resonance imag-
ing (MRI) contrast agents owing to their tunable structure, mag-
netic anisotropy, and biocompatibility. MO0.2Fe2.804 nanoparticles
(M = Fe2+, Mn2+, Cu2+) coated Polyethylene glycol (30%PEG-
6000) were synthesized to correlate cation substitution with structural,
magnetic, and relaxometric behavior. XRD, HRTEM, FTIR, XPS,
synchrotron-based XAFS spectroscopy, and Vibrating Sample Magne-
tometer (VSM) confirmed single-phase nanocrystals (8-13 nm) with
mixed Fe2+/Fe3+ states and preserved spinel geometry upon PEG
coating. Mn-doping enhanced saturation magnetization and transverse
relaxivity, providing the strongest T2 weighted MRI contrast. The re-
sults demonstrate that combining controlled B-site substitution with
hydrophilic PEG capping enables concurrent optimization of magnetic
response and colloidal stability, highlighting Mn0.2Fe2.804/PEG as a
high-performance and biocompatible MRI nanocontrast agent.

MA 7.77 Mon 9:30 P2
Height Calibration of Nitrogen Vacancy Diamond Tips Using
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Bundesallee 100, 38116 Braunschweig, Germany

Scanning Nitrogen Vacancy Microscopy (SNVM) is a measurement
technique capable of resolving the spatial distribution of magnetic stray
fields with nanometer and microtesla resolution, respectively. It com-
bines optical field detection with a scanning probe-like approach, where
the key component is a diamond scanning tip containing a single NV
center. While magnetic field measurements are quantum-calibrated
with respect to the position of the NV center, precise knowledge of the
distance to the sample is required to also consider the height depen-
dence. The latter can currently only be estimated with an uncertainty
of up to several nanometers, most commonly by calibration with a
known stray field, e.g. using ferromagnetic microstructures. We es-
tablished an improved height calibration based on SNVM studies of
the current-induced Oersted field in Pt wires by Lee et al.. The out of
plane field component is extracted from the raw data taken along the
NV spin axis, following the approach first introduced by Schendel et
al. and later applied to SNVM by Dovzhenko et al., and fitted to an
analytical model. Using this approach, we realized a height calibra-
tion with an uncertainty of 10 nanometers for both 100 and 111 cut
diamond tips. We also found that the nominally expected NV height
underestimates the calibration result by about 30 nanometers.

MA 7.78 Mon 9:30 P2
Influence of Reference Sample and Scan Parameters on
Magnetic Force Microscopy Calibrations — eCHRISTOPHER
HABENSCHADEN!, BaHA SakaRZ, SIBYLLE SIEVERs!, and HAaNs
WERNER ScHUMACHER! — !Physikalisch-Technische Bundesanstalt
(PTB), 38116 Braunschweig, Germany — 2Felix Bloch Institute for

Solid State Physics, University of Leipzig, Linnéstrafte 5, 04103 Leipzig

Magnetic force microscopy (MFM) is a technique that enables the pre-
cise characterization of magnetic stray field distributions with high
sensitivity and spatial resolution. By employing an appropriate cali-
bration procedure, MFM can also provide quantitative values for mag-
netic fields. This calibration typically involves measuring a reference
sample to identify the stray field or stray field gradient of the tip at
the sample’s surface. This distribution is known as the tip transfer
function (TTF), which is obtained through regularized deconvolution
in Fourier space. The performance of this process is heavily influenced
by the reference sample’s properties, scan parameters, and the detec-
tion system’s noise characteristics, which can restrict its applicabil-
ity. Our findings indicate that achieving a strong overlap of frequency
components between the reference sample and the sample under test
is more crucial for accurately reconstructing the stray field than sim-
ply obtaining a precise real-space representation of the tip’s stray field
distribution.

MA 7.79 Mon 9:30 P2
Accessing in-plane stray field components with torsional res-
onance mode magnetic force microscopy — eJORGE MARQUES-
MARCHAN?, JosE CLaubpio CORSALETTI FiLHO!, PAMELA MORALES-
FErRNANDEZ!, and CLaIRE DoNNELLY!'2 — 1MPI CPfS, Dresden, Ger-
many — 2WPI-SKCM2, Hiroshima, Japan

In recent years, the emergence of 3D nanomagnetism and topologi-
cal configurations has highlighted the importance of mapping the 3D
vector field components in these systems. A lab-based technique that
could provide such contrast is torsional resonance mode magnetic force
microscopy (TR-MFM), where the MFM probe oscillates laterally with
respect to the sample surface. Although MFM is a well-established
technique, the use of TR-MFM has only been validated on standard
samples [1,2]. Here, we use TR-MFM in combination with standard
MFM to map both the in-plane and out-of-plane stray field compo-
nents of different samples, aiding the understanding of different 3D
magnetic configurations.

[1] A. Kaidatzis and J. M. Garcia-Martin, Nanotechnology 24,
165704 (2013)

[2] J. F. Schmidt et al., J. Appl. Phys. 136, 113904 (2024)

MA 7.80 Mon 9:30 P2
Lensless magneto-optical imaging — eVoLkEr Neul, GiI-
ANCARLO PEDRINI?, IvaN SorpaTov!, STEPHAN REICHELT?, and
RuporLr ScHAFER! — 1IFW Dresden, Helmholtzstr. 20, 01069 Dres-
den — Z2Institut fiir Technische Optik (ITO), Univ. Stuttgart, Pfaf-

fenwaldring 9, 70569 Stuttgart
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Magneto-optical methods, which utilize the interaction of polarized
light with the magnetization state of the sample in reflection (magneto-
optical Kerr effect) or in transmission (Faraday effect) present the most
prominent classical microscopy techniques to investigate magnetic mi-
crostructures down to a few hundred nanometers.

In a first proof-of-principle study [1] we verified the feasibility of
lensless magnetic imaging in the optical regime and explored the var-
ious contrast mechanisms that can be applied in such an approach.
We demonstrate that the reconstructed intensity is in full qualitative
agreement with the intensity contrast expected from conventional lens-
based Faraday microscopy. This holds for the usual application of lin-
early polarized light with an almost crossed analyzer, but also for the
less common combination of linearly polarized light with fully crossed
analyzer. The additional phase information, not accessible with con-
ventional microscopy, offers direct access to domain information in the
latter case. This initial verification of lensless magneto-optical imaging
will enable the various established advantages of lensless microscopy
to be utilized for the examination of magnetic materials in the future.

[1] V. Neu, G. Pedrini, I. Soldatov, S. Reichelt, R. Schéfer, "Lensless
magneto-optical imaging”, Scientific Reports 15, 28277 (2025).

MA 7.81 Mon 9:30 P2
Soft X-ray ptychography with SOPHIE — Tim A BurcHERDZ,
SimoNE Finizio!, Lars HELLER!, NicnoLas W PuiLLipsh 3, BLacos
SaraFmMov!, CarLos A F Vaz!, ArmiN KLEBERT!, BENJAMIN
WarTs!, Mirko HoLLER!, and eJOrc RaaBE! — !Paul Scherrer
Institut, 5232 Villigen PSI, Switzerland — 2Max Born Institut, 12489

Berlin, Germany — 3CSIRO, 3168 Clayton, Australia

Soft X-ray ptychography is rapidly becoming one of the key
synchrotron-based magnetic imaging techniques, thanks to the pos-
sibility of combining high spatial resolutions over large scan areas with
strong contrast mechanisms such as X-ray circular and linear dichro-
isms. To meet the demands of the user community for ptychography
imaging, the SOft X-ray Ptychography Highly Integrated Endstation
(SOPHIE) was developed at the Swiss Light Source. In this presenta-
tion, we give an overview of the design and performance of the endsta-
tion during its commissioning at the SoftiMAX beamline of MaxIV,
together with an example of its imaging capabilites, where sub 10nm
resolution at the Fe L3 edge was demonstrated in routine conditions.

MA 7.82 Mon 9:30 P2
High resolution imaging of ultrathin PMA films for race-
track applications — eANINDIT Das!, SEBASTIAN SCHNEIDER!,
JAE-CHuN JeoN?, and BErND RELLINGHAUS! — 1DCN, cfaed, TU
Dresden, Dresden, Germany — 2Max Planck Institute for Microstruc-

ture Physics, D-06120 Halle (Saale), Germany

The realization of domain wall (DW)-based racetrack memory requires
Perpendicular Magnetic Anisotropy (PMA) thin films with finely tuned
magnetic properties. This work combines direct imaging via Lorentz
Transmission Electron Microscopy (LTEM) with micromagnetic sim-
ulations to establish design principles for such materials. Our simula-
tions systematically vary key parameters—including saturation mag-
netization (Ms), uniaxial anisotropy (K4), exchange stiffness (Aex),
and the Dzyaloshinskii-Moriya interaction (DMI)—to understand their
impact on DW structure and dynamics. We identify that an optimal
balance is critical: a high K, ensures thermal stability, while a mod-
erate M and tailored DMI are essential for efficient, fast DW motion.
However, significant challenges arise from conflicting requirements; for
instance, a high Aex is necessary for robust DWs but can also increase
the depinning field, and excessive DMI can compromise DW integrity.
This study provides a crucial map of the material parameter space,
highlighting the trade-offs between stability, speed, and fabricability
to guide the development of viable PMA films for racetrack memory.
Financial support by the DFG through TRR 404, project no.
528378584, is gratefully acknowledged.

MA 7.83 Mon 9:30 P2
Theory of transport properties of coplanar spin spirals —
elLia TUrREK — Institute of Physics of Materials, Czech Acad. Sci.,
Brno, Czech Rep.

Coplanar spin spirals are compensated magnetic systems related
closely to the recently introduced p-wave magnets [1]. Their spe-
cial magnetic order leads to the absence of space-inversion symme-
try, which is a necessary prerequisite for a nonzero Edelstein effect
(change of magnetization due to an external electric field). Here, we
consider simple tight-binding models of nonrelativistic coplanar spin
spirals and study their transport properties within the Kubo linear
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response theory and the conserving selfconsistent Born approximation
[2]. We reveal that depending on the model details, both the electric
conductivity and the coefficient of the Edelstein effect contain not only
a coherent (quadratic in the averaged one-particle propagators) term,
but also a nonnegligible incoherent term due to the disorder-induced
vertex corrections. Consequences for reliable evaluation of the trans-
port properties of real spin-spiral systems are discussed briefly as well.
[1] A. Chakraborty et al., Nat. Commun. 16 (2025) 7270. [2] I. Turek,
Phys. Rev. B 93 (2016) 245114.

MA 7.84 Mon 9:30 P2
Emergent non-coplanar magnetism and colossal transverse
magnetoresponse in strongly correlated nodal-line half-metal
— eJvoTirRMOY Saul2, Sourav CHAKRABORTY!, and MANORANJAN
KuMar! — 1S. N. Bose National Centre for Basic Sciences, Kolkata,
700106, India — 2Department of Physics and Astronomy, Uppsala
University, Uppsala, Sweden

Understanding the interplay of strong correlation and temperature in
nodal-line semimetals can unlock new pathways for spin current con-
trol. Here, we consider the 3d-5d double-perovskite BaoCoWOg, which
features mirror-symmetry-protected nodal lines, strong Co-site inter-
actions, and spin-orbit coupling at W sites. Our first-principles and
exact diagonalization results reveal a half-metallic ground state with
high-spin Co and topologically non-trivial bands. Finite spin-orbit cou-
pling gaps out nodal points and induces band inversion. The ensuing
non-trivial Berry curvature generates an anomalous Hall response and
stabilizes a non-coplanar magnetic order. Our semi-classical Monte
Carlo finite-temperature simulation of the five-orbital Hubbard model
confirms the non-coplanar magnetic order and uncovers colossal trans-
verse magnetoresponse. We predict the temperature and magnetic
field scales for the tunability of the magnetoresponse.

MA 7.85 Mon 9:30 P2
Exploring the tunability of magnetism and charge density
waves states in VSe2 — eJaviER CoRRAL SERTAL'2, ApoLro O.
FuMeca?®, S. BLanco-Canosa?, and VicTtor Parpo?® — 1CiQUS,
Centro Singular de Investigacion en Quimica Bioléxica e Materiais
Moleculares, Universidade de Santiago de Compostela, Santiago de
Compostela, Spain — 2Departamento de Fisica Aplicada, Univer-
sidade de Santiago de Compostela, Santiago de Compostela, Spain
— 3Department of Applied Physics, Aalto University, 02150 Espoo,
Finland — 4Donostia International Physics Center (DIPC), San Se-
bastian, Spain — ®Instituto de Materiais iMATUS, Universidade de
Santiago de Compostela, Santiago de Compostela, Spain

Transition metal dichalcogenides (TMDs, MXs: M = Nb, Ti, V...,
X =8S,8Se, Te...) are a familiy of two-dimensional (2D) layered mate-
rials that attract great attention because of their large landscape of
collective phenomena that differ from the bulk ones. Among them,
magnetism in low dimensions has been argued for decades, being re-
jected by the Mermin-Wagner theorem but found as Ising-type ferro-
magnets in purely 2D-materials VSez is a TMDs where ferromagnetism
is present in its normal state (NS) bulk phase, but becomes supressed
when the charge density wave (CDW) phase 4 X 4 X 3 appears or it
is reduced to the monolayer limit. Here, we present a computational
study of several heterostructure packaging of VSes with other TMDs
materials in order to elucidate if the formation of the CDW can be su-
pressed by different stacking arrangements, and if with these stackings
we are able to retain magnetism in the system.

MA 7.86 Mon 9:30 P2
Temperature dependence of the spin-wave dispersion in
the spin-polarized homogeneous electron gas — eMICHAEL
NeuGcuM, NoAH SPIEGELBERG, and ARNO SCHINDLMAYR — Univer-
sitat Paderborn, Department Physik, 33095 Paderborn, Germany

Spin waves are an important class of elementary excitations in mag-
netically ordered materials. Due to the absence of an energy gap, they
are easily thermally excited and, consequently, influence technological
applications like spintronics or magnetic data storage. The impact of
temperature is twofold: First, the occupation numbers of the bosonic
spin-wave modes increase with the temperature. Second, the disper-
sion itself changes, leading to lowered spin-wave energies and hence
to an accelerated population. The latter effect is largely ignored in
current ab initio calculations, which are typically performed at 0K
and often lack proper temperature-dependent functional expressions.
Here we calculate the spin-wave dispersion of the spin-polarized ho-
mogeneous electron gas at finite temperature within time-dependent
density-functional theory, taking only the exchange functional into ac-
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count. The temperature dependence of the exchange kernel is fully
included. Our results demonstrate that the spin-wave energies are
indeed systematically lowered as the temperature increases. As an
important observation, the spin-wave stiffness also decreases, so that

there is a nonnegligible effect on long-wavelength modes and on ther-
modynamic quantities, such as the specific heat capacity, even at low
temperature.

MA 8: Altermagnets Il

Time: Monday 15:00-18:30

MA 8.1 Mon 15:00 HSZ/0002
Odd-parity spin splitting and anomalous Hall effect in spiral
magnets — eSHuN OkuMURAL2, Moritz M. Hirscumann?, and
YukrrosHi MoToMe? — 1Quantum-Phase Electronics Center, The
University of Tokyo, Tokyo, Japan — 2RIKEN Center for Emergent
Matter Science, Wako, Japan — 3Department of Applied Physics, The
University of Tokyo, Tokyo, Japan
Altermagnetism with collinear antiferromagnetic order has recently
attracted considerable interest for a spontaneous anomalous Hall ef-
fect (AHE) mediated by spin-orbit coupling (SOC). In contrast, non-
coplanar magnetic textures such as skyrmions exhibit a topological
Hall effect by imprinting a Berry phase on itinerant electrons even
in the absence of SOC. However, in the case of spiral magnetism, a
prototypical example of a non-collinear and coplanar magnetic struc-
ture, the conditions required to realize AHE have yet to be thoroughly
explored.

In this study, we investigate the AHE in metallic systems coupled
to commensurate spiral magnetic textures. The electronic bands ex-
hibit odd-parity spin splitting with spin polarization perpendicular to
the helical plane. In the presence of SOC and finite magnetization,
the Berry curvature concentrated along the spin-nodal lines leads to a
characteristic AHE in the spin spiral state. This spiral-induced AHE
depends sensitively on the SOC type, helical plane, and magnetization
direction. We also demonstrate that a “p-wave” magnet with a com-
mensurate spin spiral, recently identified in an f-electron material, can
host this enormous AHE.

MA 8.2 Mon 15:15 HSZ/0002
Pines’ Demons in d-Wave Altermagnets: From Hidden
Modes to Fano-Demon States — eHapiB Rostami' and Jo-
HANNES HorMaNN? — !Department of Physics, University of Bath,
United Kingdom — 2Department of Physics, Gothenburg University,
Sweden

We develop a Fermi-liquid description of d-wave altermagnets and an-
alyze their charge and spin collective excitations [1]. In addition to
the conventional undamped plasmon, where both spin components
oscillate in phase, we find an acoustic plasmon (demon) mode with
out-of-phase spin dynamics. Using the dynamical structure factor, we
show that the demon frequency and spectral weight depend sensitively
on the Landau parameters and on the propagation direction. As a
function of angle, the acoustic mode evolves from a hidden state with
vanishing spectral weight in the density response, to a weakly damped
propagating demon, and, below a critical interaction parameter, to a
Fano-demon mixed state that strongly hybridizes with particle-hole
excitations and exhibits an asymmetric line shape. We briefly discuss
possible implications for probing and exploiting collective electron spin
oscillations in altermagnetic materials.

[1] H. Rostami and J. Hofmann, Fermi liquid theory of d-wave al-
termagnets: demon modes and Fano-demon states, arXiv:2505.07083,
to appear in Physical Review Letters.

MA 8.3 Mon 15:30 HSZ/0002
Studying altermagnetism with muon-spin spectroscopy —
eTnomas Hicken!, JoNas KREIGER!, JENNIFER GRAHAM!, ZURAB
GucucHia!, Franziska Wartner?, KrisTiN KLiEMT?, CORNELIUS
KRreLLNER?, HELENA REeicHLOvA®, KLARA UHLIROVA?, JURAJ
KreEMpPAskY!, NirmaL GuiMIRe®, and HuBerrus LUETKENs! —
1PSI, Switzerland — 2Goethe-Universitit Frankfurt, Germany —
3Czech Academy of Science, Czech Republic — #Ecole Polytechnique
Fédérale de Lausanne, Switzerland — 5 University of Notre Dame, USA

1

With properties of both ferro- and antiferro-magnets, altermagnetism
is of interest for fundamental physics and spintronic applications. Un-
derstanding the magnetic structure, and hence magnetic symmetries,
is of utmost importance. Further, it has been suggested that alter-
magnets may have unique dynamic fluctuations. To answer these
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questions, muon spin spectroscopy (#SR) measurements provide in-
formation that is complementary to, and unique from, other probes.
I will discuss how we are using pSR to probe a number of materials,
including Co; /4NbSe2 [1], a proposed g-wave altermagnet, CesSbs,
which shows promise as an altermagnet with 4f moments, and MnTe
[2], which is perhaps the best studied altermagnet so far. Our mea-
surements, combined with muon stopping site calculations, reveal the
sometimes unexpected magnetic structure of candidate altermagnetic
materials, and test some of the key predictions of altermagnetism.

[1] J. N. Graham, T. J. Hicken et al., arXiv:2503.09193 (2025).

[2] T. J. Hicken et al., arXiv:2507.14710 (2025).

MA 8.4 Mon 15:45 HSZ/0002
Broadband nonlinear Hall response and multiple wave mix-
ing in a room temperature altermagnet — eBERTHOLD JAECK
— HKUST, Department of Physics, Clear Water Bay, Kowloong, Hong
Kong

Altermagnets are characterized by magnetic crystal order that mani-
fests in a non-relativistic spin-splitting of the electronic bands. Their
electric material properties should thus be determined by the under-
lying symmetries. We report the discovery of a broadband third-order
nonlinear anomalous Hall effect in altermagnetic CrSb at room temper-
ature that exhibits a distinct spatial anisotropy [1]. The comparison
of our experimental observations with symmetry analyses and model
calculations shows that this nonlinear Hall response is induced by the
nonlinear electric susceptibility of a Berry curvature quadrupole. This
quadrupole precisely reflects the magnetic and crystalline symmetries
encoded in the altermagnetic g-wave order parameter. We then utilize
the nonlinear electric susceptibility of CrSb to realize a multiple wave
mixing device with pronounced four wave mixing output. Our study
provides a generalized understanding of the impact of magnetic crys-
tal order on the electric material properties of altermagnets and sig-
nificantly expands their technological scope to include high-frequency
applications up to the THz regime.

We acknowledge funding by the Hong Kong RGC (Grant
Nos.26304221, 16302422, 16302624, and C6033-22G) and the Croucher
Foundation (Grant No.CIA22SC02).

[1] S. Sankar et al., arXiv:2511.10471 [cond-mat.mes-hall] (2025)

MA 8.5 Mon 16:00 HSZ/0002
CesSb3s: A Kondo metal as candidate for d-wave alter-
magnetism — eoFraNziska WALTHER!, THomas J. HICKENZ,
VENKATA KRISHNA BHARADWAJ3, JuLIAN Karser?, BIN SHEN?, JaN
PriessniTz®, RAHEL OHLENDORF®, MicHELLE OCKER!, ALEXAN-
pER FEDOROV?, ANTON JEscHE?, HUuBERTUS LUETKENS2, PHILIPP
GeceENnwART?, ELENA Gari?, DENIS VyALIKHS, LIBOR SMEJKALS,
Jaro Sivova3, CorneLius KReELLNER!, and KrisTin Kriemt! —
1Uni Frankfurt, Germany — 2PSI, Switzerland — 3Uni Mainz, Ger-
many — 4Uni Augsburg, Germany — ?MPI PKS Dresden, Germany
— SMPI CPfS Dresden, Germany — ?HZB Berlin, Germany — 8DIPC
Donostia, Spain
The study of altermagnetic materials has been focused so far on mag-
netic d-systems. Here, we present CesSbs as a lanthanoid-based alter-
magnetic candidate to study the altermagnetism arising from local 4f
moments, where magnetism is mediated indirectly by the RKKY inter-
action. Below 4K, the cubic compound CesSb3 orders magnetically
and d-wave altermagnetism is theoretically predicted. Furthermore,
the material shows Kondo behaviour, enabling it to be a promising
candidate to study pressure-induced quantum critical phenomena in
systems with altermagnetic spin fluctuations. Here, we report on the
single crystal growth by the Czochralski method in a quasi-crucible
free high pressure setup, the physical characterization of the magnetic
ground state and a first study by angle-resolved photoemission and
muon spin spectroscopy.

MA 8.6 Mon 16:15 HSZ/0002
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Optical Kerr Signatures in d-wave and g-wave Altermagnets
— eLuca FrLipE Haac!, PauL Herrcen!, Jairo SiNovaZ?, BEN-
JAMIN STADTMULLER®, MARTIN AESCHLIMANN!, and Hans CHRIs-
TIAN ScHNEIDER! — IDepartment of Physics and Research Cen-
ter OPTIMAS, RPTU University Kaiserslautern-Landau, Germany
— 2Institut fiir Physik, Johannes Gutenberg University, Mainz —
3Experimentalphysik II, Institute of Physics, University of Augsburg,
Germany

The non-relativistic spin splitting in the electronic states of altermag-
nets makes them promising candidates for next-generation spintronic
materials [1,2], but the identification and characterization of these ma-
terials is difficult. In a previous study, we demonstrated that altermag-
nets show intriguing time-dependent magneto-optical properties when
probed by ultrashort pulses, which are linked to their particular spin
symmetries [3]. In this contribution we analyze the pump-induced
Kerr response of different candidate materials in detail. To this end,
we theoretically investigate the probe response due to the pump in-
duced birefringence and explain how to distinguish between anisotropic
charge carrier distributions and magnetic signatures. Our results sug-
gest that pump-probe Kerr microscopy is a viable tool to image the
domain structure of specific altermagnets.

[1] Smejkal et al., Phys. Rev. X 12, 040501 (2022) [2] Smejkal et
al., Phys. Rev. X 12, 031042 (2022) [3] Weber et al., arXiv:2408.05187
(2024)

MA 8.7 Mon 16:30 HSZ/0002
Ferroelectricity-driven altermagnetism in two-dimensional
van der Waals multiferroics — eBo Zuao!, Fu Li', WEI REN?,
Hao Wang!, and HoneBiN ZHANG! — 1Theory of Magnetic Materi-
als, Institute of Materials Science, Technical University of Darmstadt,
64287 Darmstadt, Germany — 2Institute for Quantum Science and
Technology, State Key Laboratory of Advanced Refractories, Materials
Genome Institute, Physics Department, Shanghai University, Shang-
hai 200444, China

Altermagnets (AMs) are an unconventional class of collinear compen-
sated antiferromagnets that exhibit momentum-dependent spin split-
ting despite zero net magnetization. Using spin space group (SSG)
symmetry analysis and first-principles calculations, we show that al-
termagnetism in two-dimensional multiferroics can be efficiently con-
trolled by ferroelectric polarization and interlayer sliding. As a ma-
terial platform, monolayer and bilayer FeCuP2Se display finite spin
splitting when ferroelectric sublattices are linked by nonsymmorphic
screw-axis operations instead of pure translation or inversion. Inter-
layer sliding allows reversible switching or suppression of this spin
splitting through SSG modifications. We further find that the anoma-
lous Hall response directly probes these spin-split states. These re-
sults highlight 2D van der Waals multiferroics as promising systems
for electrically tunable altermagnetism and next-generation spintronic
applications.
[1] B. Zhao et al. arXiv:2511.00712.

15 min break

MA 8.8 Mon 17:00 HSZ/0002
Elastocaloric probing and tuning of multipolar order in the
altermagnet MnF; — eRaAHEL OHLENDORF1:2, Luca BUIARELLIS,
HiLary M. L. Noap!, ANprREw P. Mackenziel4, RAraeL M.
FERNANDES®?, TuRAN Biror?, JOre ScHMALIAN®, and ELENA
Gari!'27 — IMax Planck Institute for Chemical Physics of Solids,
Dresden, Germany — 2Technische Universitit, Dresden, Germany
— 3University of Minnesota, Minneapolis, USA — *University of St
Andrews, UK — ®University of Illinois Urbana-Champain, Urbana,
USA — SKarlsruhe Institute of Technology, Karlsruhe, Germany —

"Goethe Universitit, Frankfurt, Germany

Altermagnets break time-reversal symmetry without net magnetiza-
tion [1], with the order parameter described by the ferroic ordering
of multipoles rather than dipoles. In d-wave altermagnets, the pre-
dicted ferrooctupolar order couples to magnetic field and strain. In this
talk, we demonstrate that elastocaloric experiments under strain and
magnetic field are a powerful thermodynamic and symmetry-sensitive
probe of the finite-temperature ferrooctupolar critical point. We re-
solve elastocaloric signatures of altermagnetic crossover lines and en-
tropy accumulation. By combining our experiments with DFT calcu-
lations, we provide a microsopic explanation for the size of the ob-
served thermodynamic effects. As a result, we outline the route to
stronger thermodynamic responses in insulating and metallic alter-
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magnets (both d-wave and g-wave), establishing elastocaloric mea-
surements as a key probe of altermagnetic criticality.
[1] L. Smejkal et al., Phys. Rev. X 12, 031042 (2022)

MA 8.9 Mon 17:15 HSZ/0002
Optical phonons as a testing ground for spin group symme-
tries — FELIX ScHILBERTH!, MARK KoNDAKOR?, DENIS UkULOVZ,
LiLiaN Propan!, ALEXANDER TSIRLIN®, PETER LEMMENs?, KARLO
Penc?, Istvan KgzsMmArki!, and eJoacHiM DEISENHOFER!
I Experimental Physics V, Center for Electronic Correlations and Mag-
netism, Institute for Physics, University of Augsburg, D-86159 Augs-
burg, Germany — 2Institute of Condensed Matter Physics, TU Braun-
schweig, Mendelssohnstr. 3, 38106 Braunschweig, Germany — 3Felix
Bloch Institute for Solid-State Physics, Leipzig University, 04103
Leipzig, Germany — #Institute for Solid State Physics and Optics,
HUN-REN Wigner Research Centre for Physics, H-1525 Budapest,
P.O.B. 49, Hungary

We present a detailed study of the infrared- and Raman-active
modes in the collinear antiferromagnet and altermagnet candidate
Co2Mo30g. Comparing to ab initio calculations accurately capturing
the eigenfrequencies, we identify all expected phonon modes at room
temperature and deduce their selection rules with the magnetic point
group and the spin group. We observe the change of selection rules
upon antiferromagnetic ordering, agreeing with the relativistic sym-
metry approach, while the spin group formalism predicts no changes.
Therefore, optical phonons sensing the symmetry of the magnetic or-
der can reveal if relevant magnon-phonon coupling is compatible with
the spin-group approach or not.

MA 8.10 Mon 17:30 HSZ/0002
Optical properties of altermagnetic candidate MnTe — eEcE
UvkuUr!, Marcus ScuMipT?, STEPHAN WINNERL!, and ALEXANDER
A. TsiruIN® — 1Helmholtz-Zentrum Dresden-Rossendorf, Institute of
Ion Beam Physics and Materials Research, 01328 Dresden, Germany —
2Max Planck Institute for Chemical Physics of Solids, 01067 Dresden,
Germany — 3Felix Bloch Institute for Solid-State Physics, University
of Leipzig, 04103 Leipzig, Germany

MnTe is one of the promising altermagnetic candidates, where the band
splitting, which is a key feature of altermagnetic materials, are con-
firmed via angle-resolved photoemission spectroscopy (ARPES) [1] and
inelastic neutron scattering [2] experiments. In the next step, control
of this unique property is desired. Given that in the spin configuration
level the compound is antiferromagnetic, light control is a promising
route in this regard.

Here, we present optical characterization of MnTe. Broadband
infrared spectroscopy (down to the THz regime) and Raman spec-
troscopy of the compound are reported. Relevant phonon and magnon
responses are identified. Results suggest that unusual optical activity
is present in MnTe and provide a promising route for light-matter
interactions.

[1] J. Krempasky et al., Nature 626, 517 (2024)
[2] Z. Liu et al., Phys. Rev. Lett. 133, 156702 (2024)

MA 8.11 Mon 17:45 HSZ/0002
First-principles study on piezomagnetism in altermagnet
CoFy; — eHirosHl Karsumorol2, KuniHIKO YAMAUCHI?, and
Tamio OcucHi? — !Division of Materials and Manufacturing Sci-
ence, Graduate School of Engineering, The University of Osaka, Suita,
Japan — 2Center for Spintronics Research Network, The University of

Osaka, Toyonaka, Japan

Altermagnetic materials have recently attracted considerable interest
due to their characteristic spin splitting in the absence of spin—orbit
coupling (SOC). Among them, CoF2 is notable not only for its al-
termagnetic band structure but also for its longstanding classification
as a piezomagnetic material with large piezomagnetic coefficients [1].
Nevertheless, the microscopic link between its electronic structure
and mechanical response has not been fully clarified. In this study,
we investigate the origin of piezomagnetism in CoF2 by means of
first-principles calculations. We identify two distinct mechanisms:
one driven by SOC-induced anisotropic spin—lattice coupling, and the
other emerging from the SOC-independent spin splitting inherent to
altermagnetism. By examining how strain influences the electronic
states through these mechanisms, we gain new microscopic insights
into piezomagnetism in CoFg and discuss implications for designing
functional antiferromagnets with tailored magnetoelastic properties.
This presentation was supported by JSPS KAKENHI Grand Number
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JP23H05457.

[1] M. Komuro et al., Phys. Rev. B 111, 214445 (2025).

MA 8.12 Mon 18:00 HSZ/0002
Influencing altermagnetic transitions by strain and layering
— oMARNIN D1 Nunzio, FRANK LECHERMANN, and ILyA EREMIN
— Institut fiir Theoretische Physik III, Ruhr-Universitdt Bochum, D-
44780 Bochum, Germany

Altermagnets are collinearly ordered magnets, that break time-reversal
symmetry, with a zero magnetization, and a spin-split band structure.
By employing the minimal tight-binding Hubbard-like model within
mean-field and rotationally invariant slave boson (RISB) approxima-
tion we explore the effect of uniaxial strain and electronic correlations
on altermagnetism in mono- and bilayer systems. We single out two
configurations of bilayer stackings and examine the altermagnetic tran-
sition and the effect of doping respectively. Following the application
of uniaxial strain and doping in the monolayer, we uncover a fully spin-
polarized Fermi surface. In the bilayer system doping itself is sufficient
to achieve a complete metallic spin-polarization.

MA 8.13 Mon 18:15 HSZ/0002

Relativistically Distinct Altermagnetic States in «a-FezOs
by X-ray Spectromicroscopy — eRikako YamamoTol2, SiNa
Mavyr3%, Arsusar Hariki®, SimoNeE Finizio3, EuceN WESCHKES,
Markus WEIGAND®, LiBor SMeskaL?, Jan KuUNes®, CLAIRE
DonneLLyh2, and SEBasTIAN WiNTZz® — IMPI-CPfS, Dresden Ger-
many — 2WPI-SKCM? Hiroshima University, Hiroshima, Japan —
3PSI, Villigen, Switzerland — *ETH, Ziirich, Switzerland — 5Osaka
Metropolitan University, Osaka, Japan — 6HZB, Berlin, Germany
— TMPI-PKS, Dresden, Germany — 8Masaryk University, Kotlaiska,
Czech Republic

In this study, we demonstrate the altermagnetic nature of a-FeaO3 us-
ing x-ray magnetic linear and circular dichroism (XMLD and XMCD)
spectroscopy and imaging. We observed an oscillatory XMCD signal
for the x-ray beam along the c-axis, perpendicular to the net magne-
tization due to canting, which originates purely from altermagnetism.

Although the XMCD signal vanishes below the Morin reorientation
transition as dictated by symmetry, we show that the x-ray absorp-
tion (XAS) alone provides sufficient contrast allowing to distinguish
in- and out-of-plane orientations of the Néel vector. By combining the
XMCD, XMLD and XAS contrast, we map out the continuous three-
dimensional variation of the Néel vector in our samples. This approach
can be broadly applied to a wide range of other materials.

MA 9: Magnonics |

Time: Monday 15:00-18:30

MA 9.1 Mon 15:00 HSZ/0004
Non-reciprocal phonon propagation along skyrmion strings
— eRiccarpo Croral, Naorumr Matsuvama?, Markus GARsT!,
Lars Franke!, Yosumirsu Konama?, TosHIHIRO NoMURAZ,
SERGEI ZHERLITSYN?, and SHinicHIRO SEkI? — !Karlsruhe Insti-
tute of Technology (KIT), Germany — 2University of Tokyo, Japan
— 3Shizuoka University, Japan — “4Helmholtz-Zentrum Dresden-

Rossendorf (HZDR), Germany

Non-centrosymmetric cubic chiral magnets host two-dimensional
skyrmion textures that extend in the third direction, forming strings.
In this work, we investigate the influence of magneto-elastic coupling
on the collective excitations of the incommensurate skyrmion lattice
phase. Within a microscopic theoretical framework that combines a
Ginzburg-Landau description of the chiral magnet with a coupling
to the underlying atomic crystal, we predict that magneto-elastic in-
teractions give rise to a pronounced nonreciprocity in the propaga-
tion of acoustic phonons along the skyrmion strings. This directional
asymmetry stems from the hybridisation between skyrmion lattice
magnon modes and acoustic phonons, resulting in hybridized quasi-
particles with strongly modified dispersions. Furthermore, our theory
predicts the emergence of a phason gap, i.e., a gap of the transla-
tional Goldstone mode of the skyrmion lattice induced by a distortion
of the atomic crystal. Altogether, our findings establish skyrmion-
based topological superlattices as a theoretical platform for engineer-
ing chimeric magnon-phonon excitations, opening new directions in
quasiparticle design and emergent material functionalities.

MA 9.2 Mon 15:15 HSZ/0004
Magnetically controllable phononic crystals experimentally
investigated by combined ¢SNS-MOKE and yBLS — ePHILIPP
KNaus, MAXIMILIAN ALEXANDER THIEL, and MATHIAS WEILER —
Fachbereich Physik and Landesforschungszentrum OPTIMAS, RPTU
Kaiserslautern, Germany

Phononic crystals (PnCs) enable tailored elastic wave propagation and
bandgap formation in the GHz range [1]. We present a pillar-type PnC
made of gold on a LiNbO3 substrate for controlling Rayleigh surface
acoustic waves (SAWs). Using broadband interdigital transducers and
nanoscale patterning, we demonstrate a phononic bandgap of 50 MHz
at 1.6 GHz. The dispersion relation and spatially resolved SAW fields
are measured with a combined micro-focused Super-Nyquist-Sampling
Magneto-Optic Kerr Effect (uSNS-MOKE) [2,3] and micro-focused
Brillouin Light Scattering (uBLS) setup, providing frequency-, phase-,
time-, and space-resolved detection. Measurements reveal clear sup-
pression of SAW propagation within the bandgap and allow direct
reconstruction of the dispersion relation. We additionally study the
impact of magnetic field on the bandstructrue of PnCs fabricated from
CoFe pillars. Paving the way for reconfigurable SAW waveguides, tun-
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able filters, and active phononic devices.

[1] M. Sledzinska et. al, Adv. Funct. Mater. 8, 30 (2020)
[2] G. I. Stegeman, J. Appl. Phys. 49, 5624-5637 (1978)
[3] R. Dreyer, PhD Thesis, Uni Halle (2021)

MA 9.3 Mon 15:30 HSZ/0004
Coherent Magnetoelastic Phonon Generation in CMOS-
Compatible Ni/Si Microstructures — eMoHAMMAD JavaDp Ka-
MALI ASHTIANT!, JOHAN SEBASTIAN RAMIREZ AMADO?, ABBAS
Kousok!, Hanapl Morrapal:2, Byjorn Heinz!, AsMa MouHOUBZ?,
TuiBaUT DEvoLDER?, PHIiLIPP PIRRO', and ALEXANDRE ABBASS
HamapeH? — Fachbereich Physik and Landesforschungszentrum OP-
TIMAS, RPTU Kaiserslautern-Landau, 67663 Kaiserslautern, Ger-
many — 2Center de Nanosciences et de Nanotechnologies, CNRS, Uni-
versite Paris-Saclay, 91120, Palaiseau, France

We investigate coherent phonon generation in a CMOS-compatible de-
vice using Ni micro-striplines fabricated on Si. Due to the coherent pre-
cession of the magnetization in Ni and its significant magnetostriction,
the free energy oscillates at the drive frequency. Under appropriate
conditions, this leads to oscillation of elastic forces on the Si substrate,
which launches a propagating surface acoustic wave (SAW). By sweep-
ing the excitation frequency and external magnetic field, we identify
resonant conditions for magnon excitation in Ni stripes, which leads
to coherent phonon generation.

Under this resonant excitation (e.g., 2.35 GHz, 10 mT), we ob-
serve strong phonon emission by micro-focused Brillouin light scat-
tering. These results demonstrate that Ni/Si microstructures provide
an efficient platform for studying field-tunable magnon-phonon inter-
actions and magnetoelastic phonon generation in non-piezoelectric me-
dia. This research was supported by ANR-25-CE24-6700-01 (SAWSiX)
and the DFG through TRR-173/3-268565370 Spin+X (Project-B01).

MA 9.4 Mon 15:45 HSZ/0004
Phase-resolved imaging of coherent phonon-magnon coupling
— oYannik Kunz!, FLoriaN KrRAFT!, KEVIN KOUNSTLE!, MATTHIAS
Kuss?, STEPHAN GLaMscH?, MANFRED ALBRECHT?, and MATHIAS
WEeILER! — 1Fachbereich Physik and Landesforschungszentrum OP-
TIMAS, RPTU in Kaiserslautern, Germany — 2Institute of Physics,
University of Augsburg, Augsburg, Germany

The interaction between surface acoustic waves (SAWs) and spin waves
(SWs) has become a major focus in magnetoacoustic research, as nu-
merous studies have demonstrated the efficiency of SAW-driven SW
excitation [1,2]. However, the coherence of the underlying magnetoe-
lastic driving mechanism has so far only been inferred indirectly from
microfocused Brillouin light scattering measurements [3].

‘We employ spatially resolved polarization-modulating optical detec-
tion [4] to directly visualize the resonant SAW-to-SW conversion with
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phase sensitivity. Hereby, LiTaO3 provides a platform to excite shear-
horizontal SAW modes in a magnetostrictive CogoFeq0B20(5 nm)
layer. Our technique enables direct imaging of the coherent driving
of spin waves by surface acoustic waves, providing advanced insights
into the dynamics of phonon-magnon coupling.

[1] K8 et al., Frontiers in Physics 10, 981257 (2022)

[2] Kunz et al., Phys. Rev. Appl. 24, 014043 (2025)

[3] Kunz et al., Appl. Phys. Lett. 124, 152403 (2024)

[4] Liensberger et al. IEEE Magn. Lett. 10, 5503905 (2019)

MA 9.5 Mon 16:00 HSZ/0004
Magnon-polaron control in a surface magnetoacoustic wave
resonator — eKEvIN KUNsTLE!, Yannik Kunz!, TAREK Moussal,
KATHARINA LasiNgerb2, Ker Yamamoro®, PuiLipP PIrro!,
Joun F. Grecag?, Axkasupeep Kamral, and Marnias WEILER!
— 1Fachbereich Physik and Landesforschungszentrum OPTIMAS,
Rheinland-Pfalzische Technische Universitat Kaiserslautern-Landau,
Kaiserslautern, 67663, Germany — 2Clarendon Laboratory, Depart-
ment of Physics, University of Oxford, Parks Road, Oxford, OX1
3PU, United Kingdom — 3Advanced Science Research Center, Japan
Atomic Energy Agency, Tokai, 319-1195, Japan

We demonstrate strong coupling between confined phonons and finite-
wavelength magnons, forming a magnon-polaron cavity with field-
tunable coupling strength [1]. Our platform combines a low-loss
YIG film with a ZnO-based surface acoustic wave (SAW) resonator,
enabling exceptionally low magnon-polaron dissipation rates below
k/2m < 1.5 MHz. The observed hybridization is accurately captured
by a phenomenological model including the spatial mode profiles of
SAWs and spin waves. We further observe Rabi-like oscillations in
the coupled SAW spin-wave system, revealing time-domain magnon-
polaron formation and establishing a platform for engineered hybrid
spin-acoustic excitations.
[1] K. Kiinstle et al., Nat. Commun. 16, 10116 (2025)

MA 9.6 Mon 16:15 HSZ/0004

Understanding change in the sound wave frequency in a fer-
romagnet under magnetic field influence (Simon effect) in
the low-field regime — eIEVGENIIA KORNIIENKO?!, PABLO NIEVESZ,
and Dominik LEcuT! — IT4Innovations, VSB-TU Ostrava, Ostrava,

Czech Republic — 2University of Oviedo, Oviedo, Spain

The Simon effect exhibits itself as the dependence of the ultrasonic
wave velocity in a ferromagnetic crystal under applied magnetic field
and it was explained using linear theory of magnetoelasticity in 1958.
However, the recent research in the interaction of surface acoustic
waves with spin waves in ferromagnetic films, as well as widespread
use of the pulse echo technique for the study of various materials, has
renewed interest in better understanding of the Simon effect. In our
work, based on the example of bcec Fe, we propose a refined formula to
describe the Simon effect, which contains terms related to dispersion
effects associated with the exchange stiffness. We compare our ana-
lytical solutions with other alternative computational approaches and
show that dispersion effects can be significant and cannot be neglected
in the low field regime. As a result, we propose a more accurate ana-
lytical formula [1], which, due to its relative simplicity, can become a
convenient tool to estimate the magnitude of the magnetic field effect
on the sound wave speed propagation in a cubic ferromagnetic crystal,
as well as it explains observed deviations from analytically expected
results in Simon effect at low magnetic field.
[1] I. Korniienko, et al.: Results in Physics, 73, 108264 (2025).

MA 9.7 Mon 16:30 HSZ/0004
Magnon-phonon interaction in non-Bravais lattices
eMERITXELL VALLs Borx!2 and ALExaANDER Mook!2 — Miinster
University — 2Johannes-Gutenberg Universitit, Mainz

Non-Bravais lattices with a multi-band magnon spectrum can host a
variety of geometrical and topological effects, such as Dirac magnons
and nonzero Chern numbers. In this project, we re-examine the
magnon-phonon interaction in such systems. In particular, we inves-
tigate how the quantum geometry of the magnon bands enters in the
theory of magnon-phonon interactions.

15 min break

MA 9.8 Mon 17:00 HSZ/0004
All-YIG based functional magnonic crystals — eRoOUVEN
DREYER, BikasH Das MonaraTrAa, SETH KURFMAN, GEORG
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ScumipT, and GEORG WOLTERSDORF — Martin Luther University
Halle-Wittenberg, Institute of Physics, 06120 Halle, Germany

For novel magnon-based applications, such as neuromorphic or reser-
voir computing, so far metallic ferromagnets with large saturation mag-
netization and high magnonic damping are the material of choice in
order to locally manipulate the amplitude and phase of a propagating
spin wave in an Yttrium-Iron-Garnet (YIG) layer underneath. Such
YIG-metal heterostructures allow for sufficient control of band gaps
in spin-wave dispersion in magnon-based Fabry-Perot-resonators or
magnonic crystals [1]. In this work, we demonstrate an all-YIG based
heterostructure, which imprints phase shifts and amplitude suppres-
sion on propagating waves due to the coupling of the device to the
chiral spin wave. Thus, the YIG structure acts as a chiral magnonic
resonator (CMR). These CMRs can be combined to realize magnonic
crystals and allow for active control of individual gaps. To achieve
this, the micron-sized YIG CMRs may be initialized in a different field
state with respect to the YIG layer. In particular, an antiparallel mag-
netization alignment allows for sufficient suppression of a propagating
Damon-Eshbach spin wave, as demonstrated by using spatially- and
frequency-resolved SNS-MOKE |[2].
[1] H. Qin et al., Nat. Commun. 12, 2293 (2021)
[2] R. Dreyer et al., PRM 5, 064411 (2021)

MA 9.9 Mon 17:15 HSZ/0004
Exchange-dominated spin waves in Ga:YIG nanowaveguides
— e ANDREY VoroNov!, KHRysTYNA LEvcHENKO!, RoMAN VERBAZ,
KRrisTYNA Davipkoval:3, CarsTEN DuBs?, MicHAL URBANEK®, QI
WanGS, DieTER Suess!, CLaas ABERT!, and ANDRiI CHUMAK! —
IFaculty of Physics, University of Vienna, Vienna, Austria — 2V.G.
Baryakhtar Institute of Magnetism of the NAS of Ukraine, Kyiv,
Ukraine — 3Vienna Doctoral School of Physics, University of Vienna,
Vienna, Austria — *INNOVENT e.V. Technologieentwicklung, Jena,
Germany — °CEITEC BUT, Brno University of Technology, Brno,
Czech Republic — $Huazhong University of Science and Technology,
Wuhan, China

Spin-wave computing offers a path beyond CMOS scaling, but minia-
turization to the 100 nm regime limits long-distance spin-wave trans-
port. Gallium-substituted YIG (Ga:YIG) addresses this challenge
through its reduced saturation magnetization, enabling excitation of
exchange-dominated spin waves with superior transport properties.
‘We report a combined experimental and theoretical study of spin-wave
propagation in Ga:YIG waveguides down to 145 nm width and 73 nm
thickness. Using micro-focused Brillouin light scattering, TetraX sim-
ulations, and analytical dispersion modeling, we show that Ga:YIG
supports spin waves with group velocities up to 600 m/s, largely inde-
pendent of waveguide width, resulting in enhanced propagation lengths
compared to pure YIG. These results demonstrate that gallium substi-
tution enables faster and longer-lived spin waves, establishing Ga:YIG
as a promising platform for nanoscale magnonic devices.

MA 9.10 Mon 17:30 HSZ/0004

Spin Hall micro-bars: Near zero effective magneti-
zation for low oscillation-onset thresholds — eABBAsS
Koujok!, HipEkazu KUREBAYASHI?, KEI YAMAMOTO®, BIORN

Heinz!, ABBass Hamapen?, TakesHr SeEk1®, and PriLipp PIrro?!
— 1Fachbereich Physik and Landesforschungszentrum OPTIMAS,
Rheinland-Pfalzische Technische Universitdt Kaiserslautern-Landau,
Kaiserslautern, Germany — 2London Centre for Nanotechnology, Uni-
versity College London, London, United Kingdom — 3Advanced Sci-
ence Research Center, Japan Atomic Energy Agency, Tokai, Japan —
4Centre de Nanosciences et de Nanotechnologies, CNRS, Université
Paris-Saclay, Palaiseau, France — SInstitute for Materials Research,
Tohoku University, Sendai, Japan

Spin Hall devices, being promising building blocks in magnonic cir-
cuitry, are progressively being researched in the context of lowering re-
quired driving charge currents. Here, the impact of near zero effective
magnetization on reducing oscillation-onset threshold in magnetic spin
Hall micro-bars is studied using micro-focused Brillouin light scatter-
ing spectroscopy. We show that a threshold current density reduction
of more than two orders of magnitude can be achieved in comparison
to the lowest reported values from other studies in this regard. This
reduction shows that controlling the effective magnetization can pave
the way to employ spin Hall based devices as energy efficient elements
in magnonic circuitry.

MA 9.11 Mon 17:45 HSZ/0004

Pinch points in the dynamical spin structure factor of dipolar
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ferromagnets — MicHAL STEKIEL!, CHRISTOPH REscHZ, e KONRAD
ScHARFF3, MARKUS GARsST?, and CHRISTIAN PFLEIDERER? — !Jiilich
Center for Neutron Science at MLZ, Jiilich, Germany — 2School of
Natural Sciences, Technical University Munich, Garching, Germany
— 3Karlsruhe Institute of Technology, Karlsruhe, Germany

The long-range dipolar interaction gives rise to a pinch-point non-
analyticity in the dynamical spin structure factor of a ferromagnet
[1]. Its experimental observation is challenging because the strength
of the pinch-point singularity at zero magnetic field scales both with
the magnetic moment and the size of the easy-plane anisotropy. We
demonstrate that suitable materials for its detection are the rare-earth
diborides, ErB2 and HoB2, as they possess a large magnetic moment on
the order of 10 Bohr magneton and a pronounced easy-plane anisotropy
two orders of magnitude larger than their direct exchange. In both
materials, we were able to resolve pinch-point singularities in energy-
momentum space using inelastic neutron scattering. The experimental
signatures are quantitatively reproduced by a Heisenberg model with
exchange, anisotropy and dipolar interaction.

[1] Jensen, J. and Mackintosh, A.R. Rare Earth Magnetism. Claren-
don Press - Oxford (1991)

MA 9.12 Mon 18:00 HSZ/0004
Spin-wave emission with current-controlled frequency by
a PMA-based spin-Hall oscillator — eMoRITzZ BECHBERGER!,
Davip BrerrBacu!, Apsas Kousok!, BiorN Heinz!, CARSTEN
Duss2, Aseass Hamapen®, and PuiLipp Pirro! — !Fachbereich
Physik and Landesforschungszentrum OPTIMAS, Rheinland-
Pfalzische Technische Universitdt Kaiserslautern-Landau, D-67663
Kaiserslautern, Germany — 2INNOVENT e.V. Technologieentwick-
lung, D-07745 Jena, Germany — 3Université Paris-Saclay, Centre de
Nanosciences et de Nanotechnologies, CNRS, 91120, Palaiseau, France

Spin-Hall oscillators (SHOs) are of particular interest for neuromorphic
computing, as they are able to synchronize via spin waves. We demon-
strate a SHO based on low-damping gallium-substituted yttrium-iron-
garnet (Ga:YIG) with perpendicular magnetic anisotropy (PMA). In-
plane magnetized Ga:YIG allows for the operation at a high efficiency
level while also enabling resonant spin-wave emission by exploiting

the positive nonlinear frequency shift. Via micro-focused Brillouin
light scattering spectroscopy, we investigate the properties of auto-
oscillation and emission. Multiple modes are excited and compete
internally, with two emitted modes detected up to distances larger
than 10 um. Their frequencies combine to an extended bandwidth of
approximately 1.6 GHz. The observed two-mode system and its tran-
sition to a single mode at higher currents are reproduced via micro-
magnetic simulations, which account for spatial variation of the PMA
arising due to the microstructures on Ga:YIG. Our results propose a
promising platform for SHOs with long-range coupling via spin waves.

MA 9.13 Mon 18:15 HSZ/0004
Dispersion-tunable implanted spin-wave waveg-
uides — eoJannis BensMann!, RoBerr ScumipT!, KIriLL O.
NikoLaEv3, DMITRII RaskHODCHIKOV!2, SHRADDHA CHOUDHARY!,
RicHa Buarpwasl, SHaBnam TeEHERINIYAD'24 AknIL VARrI}Z,
SveN Nienues!, Aumap EL Kabpri', Jonannes Kgrn!, WoL-
FrRaM H. P. Pernice!?4, SERGEJ O. DEMOKRITOV?, VLADISLAV E.
DeMIDOV3, STEFFEN MICHAELIS DE VASCONCELLOs!, and RupoLF
Brarscuirsca! — University of Miinster, Institute of Physics and
Center for Nanotechnology, Miinster, Germany — 2University of Miin-
ster, Center for Soft Nanoscience, Miinster, Germany — 3University
of Miinster, Institute of Applied Physics, Miinster, Germany —
4Heidelberg University, Kirchhoff-Institute for Physics, Heidelberg,

Germany

low-loss

Spin waves offer a promising pathway toward energy-efficient infor-
mation processing. Here, we present an etchless fabrication method
for low-loss spin-wave waveguides in thin yttrium iron garnet (YIG)
films using maskless silicon ion implantation. Focused Si-ion irradia-
tion locally amorphizes YIG to create a low-magnetization cladding,
effectively confining spin waves while preserving the pristine magnetic
properties of the waveguide core. Spin-wave propagation is directly
imaged via Faraday rotation microscopy, revealing decay lengths ex-
ceeding 100 pm even for submicron waveguides. By tuning the implan-
tation dose and waveguide width, we achieve precise dispersion control.
Our approach enables large spin-wave networks, offering a promising
route toward magnonic integrated circuits.

MA 10: INNOMAG e.V. Prizes 2026 (Diplom-/Master and Ph.D. Thesis)

Die Arbeitsgemeinschaft Magnetismus der DPG hat einen Dissertationspreis und einen Diplom-
/Masterpreis ausgeschrieben, welche auf der Tagung der DPG 2026 in Dresden vergeben werden. Ziel
der Preise ist die Anerkennung herausragender Forschung im Rahmen einer Diplom-/Masterarbeit
beziehungsweise einer Promotion und deren exzellente Vermittlung in Wort und Schrift. Im Rahmen
dieser Sitzung tragen die besten der fiir ihre an der Hochschule eines Mitgliedslands der European
Physical Society durchgefiihrten Diplom-/Masterarbeit beziehungsweise Dissertation Nominierten vor.
Im direkten Anschluss entscheidet das Preiskomitee iiber den Gewinner bzw. die Gewinnerin des
INNOMAG e.V. Diplom/Master-Preises und des Dissertationspreises 2026. Talks will be given in

English!
Time: Monday 15:00-18:05

Invited Talk MA 10.1 Mon 15:00 POT/0112
Multi-field analysis of magnetic materials: Phase-field based
simulations of magnetic domains and phase transition —
eMoOBINA ALAEDDINI, JORG SCHRODER, and MAXIMILIAN VORWERK
— Institut fiir Mechanik, Universitdt Duisburg-Essen, Essen, Deutsch-
land

Rising global temperatures have triggered research into novel, efficient,
and sustainable alternatives to conventional cooling technologies to
tackle the rapidly increasing demand for air conditioning and the re-
sulting strain on energy resources. Among these, novel cooling tech-
nologies exploit the magnetocaloric effect, in which the application of
magnetic fields induces reversible thermal responses suitable for cool-
ing. Despite its technological relevance, a comprehensive description of
the coupled magnetocaloric behavior requires advanced modeling ap-
proaches. Current research focuses on understanding and optimizing
the magnetocaloric response of materials such as Heusler alloys, which
are among the most promising candidates for solid-state cooling. To
investigate these effects in a controlled and quantitative manner, a
multi-field variational phase-field framework based on finite elements
is employed. The formulation relies on the time-dependent Ginzburg-
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Landau equation and incorporates magnetic, mechanical, and thermal
contributions within a unified free-energy description governing the
transformation from paramagnetic austenite to ferromagnetic marten-
site. This approach enables a detailed analysis of the coupled magnetic
and structural evolution and provides a predictive framework for mag-
netocaloric material design.

Invited Talk MA 10.2 Mon 15:20 POT/0112
Realistic Modelling of Finite Temperature Electron Trans-
port Properties in Ferromagnets — eFABIAN ENGELKE and
CHRISTIAN HEILIGER — Justus Liebig University Giessen, Germany

The quantitative description of the electrical resistivity of a magnetic
material remains challenging to this day. While prior publications
reached good agreement with experiment in the so-called supercell or
direct approach for non-magnetic materials where the spin-disorder
contribution to the resistivity is negligible, an accurate, purely theo-
retical description of magnetic materials remains elusive. This short-
coming can be attributed to the missing accuracy in the description
of the temperature-dependent spin-disorder itself. Considering the ex-
ample of bce-Fe, we demonstrate that the inclusion of quantum me-
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chanical effects by semiclassical local quantization of the Heisenberg
model significantly improves the description of the spin-disorder com-
ponent to the electrical resistivity. Compared to previous approaches,
this model includes the description of magnetic short-range order ef-
fects, enabling us to study temperature effects around and above the
Curie temperature, where prior mean-field theory-based approaches in-
evitably predicted a constant contribution. Furthermore, by analyzing
the spin-resolved conductivity tensor, we extend our investigation be-
yond resistivity to determine the spin-flip diffusion length in bcc-iron.

15 min break

Invited Talk MA 10.3 Mon 15:55 POT/0112
Exploring magneto- and multicaloric materials for room and
cryogenic temperature applications — eBENEDIKT BECKMANN
— Institute of Materials Science, Technical University of Darmstadt,
Darmstadt, Germany

A sustainable future requires energy-efficient and environmentally
friendly cooling technologies. This thesis investigates Ni(-Co)-Mn-Ti
Heusler alloys [1,2,3], Fea AlBo-type MAB phases [4], La(Fe,Si)13-type
compounds [5], and Cos(OH)e(SO4)2[enHz]| [6] for magneto- and mul-
ticaloric cooling at room and cryogenic temperatures. At room tem-
perature, optimized Ni(-Co)-Mn-Ti Heusler alloys show large isother-
mal entropy and adiabatic temperature changes but are limited by
hysteresis [1,2], motivating the work on hysteresis-free, low-cost MAB
phases [4]. At cryogenic temperatures, universal hysteresis limitations
of first-order phase transition materials are revealed for caloric hydro-
gen liquefaction [3,5], driving follow-up studies [7]. Following these
discoveries, the novel second-order material Cos(OH)g(SO4)2[enHz]|
shows record performance among rare-earth-free materials [6], high-
lighting the potential of transition-metal-based hydrogen liquefaction.

[1] A. Taubel, B. Beckmann et al., Acta Mater. 201 (2021), [2]
B. Beckmann et al., Acta Mater. 282 (2025), [3] B. Beckmann et
al., Acta Mater. 246 (2023), [4] B. Beckmann et al., J. Appl. Phys.
133 (2023), [5] B. Beckmann et al., ACS Appl. Mater. Interfaces
16, (2024), [6] J.J.B. Levinsky, B. Beckmann et al., Nat. Commun.
15 (2024), [7] T. Niehoff, B. Beckmann et al., Adv. Funct. Mater.
2505704 (2025)

Invited Talk MA 10.4 Mon 16:20 POT/0112
Nonlinear magnon dynamics: From the discovery of Flo-
quet magnons to CMOS-compatible magnon computing —
eCHRISTOPHER HEINS — Helmholtz-Zentrum Dresden-Rossendorf, In-
stitute for Ion Beam Physics and Materials Research, Dresden, Ger-
many

Magnetic vortices are prominent examples for topology in magnetism
with a rich set of dynamic properties. They exhibit an intricate
magnon spectrum and show a special eigen-resonance of the vortex
texture itself, the gyroscopic motion of the vortex core. While there
has been studies about magnon assisted reversal of the vortex core po-
larity, the impact of the vortex core motion on the magnon spectrum
wasn’t addressed so far. Both excitation types are clearly separated by
one order of magnitude in their resonance frequencies, where magnons
are in the lower GHz range and the vortex typically gyrates at a few
hundred MHz. This clear separation allows for experiments study-
ing the temporal evolution of the magnon spectrum when the motion
of the vortex core is driven by an external stimulus. We present ex-
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perimental and numerical studies on how the magnon eigenstates are
transformed into Floquet bands, when the vortex ground state is peri-
odically modulated in time by the gyroscopic motion of the vortex core
[1]. The existence of the Floquet bands is evidenced by the appearance
of magnon frequency combs, where the comb spacing is determined by
the frequency of the gyroscopic motion. References: [1] C. Heins, et
al., arXiv:2409.02583, accepted with Science

Invited Talk MA 10.5 Mon 16:45 POT/0112

The geometric memory of quantum wave functions — eNicLAs
HeinspORF — Max Planck Institut fiir Festkorperforschung

Altermagnets are a newly identified type of collinear antiferromag-
netism with vanishing net magnetic moment, characterized by lifted
Kramers degeneracy in parts of the Brillouin zone. Their time-reversal
symmetry-broken band structure has been observed experimentally
and is theoretically well understood. On the contrary, altermagnetic
fluctuations and the formation of the corresponding instabilities re-
main largely unexplored. We establish a correspondence between the
quantum metric of normal and the altermagnetic spin-splitting of or-
dered phases. We analytically derive a criterion for the formation of
instabilities and show that the quantum metric favors altermagnetism.
‘We recover the expression for conventional q=0 instabilities where the
spin-splitting terms of the normal-state model are locally absent. As
an example, we construct an effective model of MnTe and illustrate
the relationship between quantum geometry and altermagnetic fluctu-
ations by explicitly computing the quantum metric and the generalized
magnetic susceptibility.

Invited Talk MA 10.6 Mon 17:10 POT/0112
Altermagnets and Odd-parity-wave Magnets — e ANNA BIRK
HELLENEsS — Institute of Physics of the Czech Academy of Sciences

The discovery of altermagnets was enabled by an unorthodox symme-
try framework, spin groups, allowing to classify all collinear magnetic
orders [1]. This raises the questions of whether (i) altermagnetism can
be verified experimentally, (ii) new magnets with unknown symmetries
can be realized, and (iii) whether they can be useful for spintronics.

In my thesis, I have contributed to answering these questions af-
firmatively. In this talk, I will review altermagnetic symmetries [1],
present our theory-experiment verification of altermagnetism [2-4],
and show that it enables spintronics phenomena such as giant mag-
netoresistance effects [5]. I will then discuss our theoretical prediction
that odd-parity-wave magnetism arises in noncentrosymmetric, non-
collinear magnets with a combined translation and time-reversal sym-
metry [6]. Contrary to common assumptions, they host non-relativistic
spin-split electronic bands while preserving time-reversal symmetry:
unlike ferromagnets and altermagnets, which break it. Our work opens
broad opportunities for exploring altermagnets and odd-parity-wave
magnets with potential applications including giant magnetoresistance
[5], transport anisotropy [6], and Edelstein [7] effects.

[1] Smejkal et al. PRX 12, 031042 (2022), [2] Nature 626, 517-522
(2024), [3] Nat. Comm. 15, 2116 (2024), [4] arXiv:2511.01690, [5]
Smejkal, ABH & Jungwirth et al. PRX 12, 011028 (2022), [6] ABH &
Smejkal et al. arXiv:2309.01607, [7] Chakraborty, ABH & Sinova et
al. arXiv:2411.16378.

30 min. discussion break and bestowal of INNOMAG
e.V. Diplom-/Master Prize and Ph.D. Thesis Prize
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MA 11: Electron Theory of Magnetism and Correlations (joint session MA/TT)

Time: Monday 15:00-18:00

MA 11.1 Mon 15:00 POT/0151
Origin of pressure-induced anomalies in the nodal-line ferri-
magnet Mn3SizTeg — VARUN VENKATASUBRAMANIAN!, MAKOTO
SHiMIZUZ2, eDANIEL GUTERDING®, and HArRALD O. JeEscHke! —
IResearch Institute for Interdisciplinary Science, Okayama Univer-
sity, Okayama, Japan — 2Department of Physics, Graduate School
of Science, Kyoto University, Kyoto, Japan — 3Technische Hochschule
Brandenburg, Brandenburg an der Havel, Germany

The nodal-line ferrimagnet MngzSioTeg exhibits a pressure-induced
insulator-to-metal transition (IMT), which coincides with pronounced
anomalies in its magnetic ordering temperature and anomalous Hall
conductivity. We employ density functional theory (DFT) in combi-
nation with classical Monte Carlo simulations to elucidate the origin of
these effects. Pressure-dependent Heisenberg Hamiltonians extracted
from DFT reveal a strong evolution of exchange couplings across the
structural transition from the trigonal to the monoclinic phase, produc-
ing a dome-shaped variation of the ferrimagnetic ordering temperature
in quantitative agreement with experiment. While our simulations cap-
ture the pressure-driven IMT and magnetic evolution, the anomalous
Hall response cannot be fully explained by intrinsic Berry curvature
effects, indicating additional extrinsic contributions.

[1] V. Venkatasubramanian, M. Shimizu, D. Guterding, and
H. O. Jeschke, Origin of pressure-induced anomalies in the nodal-line
ferrimagnet MngSiz Teg, arXiv:2509.18238

MA 11.2 Mon 15:15 POT/0151
Near Room-Temperature Ferromagnetism and Insulator-
Metal Transition in van der Waals Material CrGeTe; —
DANIEL GUTERDING!, JiHAAN EBAD-ALLAH?, GILI SCHARFS, HAN-
Xianag Xu?, Makoro SumMIzu®, Junya Otsuki®, ArLon Ron3,
CHRISTINE KUNTSCHER?, and eHARALD O. JEscHKE® — !Technische
Hochschule Brandenburg, Brandenburg an der Havel, Germany —
2 Augsburg University, Augsburg, Germany — 3Tel Aviv University,
Tel Aviv, Israel — 4Chinese Academy of Sciences, Beijing, China —
5Kyoto University, Kyoto, Japan — SResearch Institute for Interdis-
ciplinary Science, Okayama University, Okayama, Japan

We investigate how pressure tunes the electronic and magnetic prop-
erties of the van der Waals ferromagnet CrGeTes, a promising mate-
rial for near room-temperature applications. Using DFT+DMFT, we
trace the transition from semiconducting to metallic ferromagnet [1].
Optical conductivity reveals a mid-infrared feature, signalling orbital-
selective correlations, while a double-exchange mechanism stabilizes
high-temperature ferromagnetism [2]. The anomalous Hall effect shows
extrinsic behaviour beyond pure Berry curvature effects [3]. These re-
sults highlight the interplay of magnetism and electronic correlations
in achieving tunable ferromagnetism in CrGeTes, suggesting that pres-
sure and charge carrier doping offer promising routes to control mag-
netism and transport in layered materials.

[1] H-X. Xu et al., Phys. Rev. B 108, 125142 (2023)

[2] J. Ebad-Allah et al., Phys. Rev. B 111, L140402 (2025)

[3] G. Scharf et al., Phys. Rev. Res. 7, 013127 (2025)

MA 11.3 Mon 15:30 POT/0151
Ground State of the Topological Insulator Candidate
EusAuGes — eVinicius EsTeEvo Sitva FREHSE!, ALEKSANDR
SukHANOV!, ARTEM KorsHuNov2, EuceEN WESHCKE?, ALy
ABDELDAIM?, PrisciLa Rosa®, and MAREIN Raun! — 1Universitét
Augsburg, Augsburg, Germany — 2Donostia International Physics
Center, San Sebastian, Spain — 3Helmholz Zentrum Berlin, Berlin,
Germany — 4Diamond Light Source, Didcot, UK — ®Los Alamos Na-
tional Laboratory, Los Alamos, USA

Eu2AuGes is an unusual rare earth germanide in which quasi-trigonal
europium sheets are interleaved with Au-Ge honeycomb layers, where
high-throughput calculations indicate potential for topological band
Bulk and transport data have revealed a series of (re-
)ordering transitions upon cooling, as well as metamagnetic transitions
at low temperature. Recently, we identified a broad transition around
Tepw = 130 K as the continuous freezing-out of a buckling mode of
the honeycomb layers.

Here, we present preliminary evidence from neutron and resonant
elastic X-ray scattering, which hints at helical magnetic order below
Tnx = 11 K. Unexpectedly for the nominally spin-only divalent eu-

inversions.
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ropium, the magnetic order also appears to be accompanied by a mod-
ulated orbital order parameter. This phase is preceded by a transition
at 23 K, where we observe a subtle doubling of the ab-plane, possibly
related to the charge density wave formed during Topw -

MA 11.4 Mon 15:45 POT/0151
Electronic structure, magnetic and optical properties
of antiferromagnetic 3d-oxides from a Wannier-localized
optimally-tuned screened range-separated hybrid functional
— eALEXANDER SHickb?2, Guy Onap?, JEFFREY NEATON?% and
Leror Kronik? — 'FZU-Institute of Physics, Czech Academy of
Sciences, Prague, Czech Republic — 2Weizmann Institute of Sci-
ence, Rehovoth, Israel — 3University of California, Berkeley, USA —
4Lawrence Berkeley National Laboratory, Berkeley, USA

We apply the recently developed Wannier-localized, optimally tuned,
screened range-separated hybrid (WOT-SRSH) functional to proto-
typical bulk antiferromagnetic insulators — MnO, NiO, and hematite
(Fe203). Comparison to calculations based on well-established func-
tionals, namely PBEO, and HSEO06, as well as to self-consistent quasi-
particle GW and dynamic mean field theory calculations, and to exper-
iment, shows that the WOT-SRSH functional provides a good quan-
titative description of band gaps, spin magnetic moments, photoemis-
sion, and optical absorption spectra. This establishes WOT-SRSH
as a uniform, non-empirical framework for band theory of electronic,
magnetic, and optical properties of magnetic insulators.

MA 11.5 Mon 16:00 POT/0151

Spectroscopic evidence of Kondo resonance in 3d van der

Waals ferromagnets — eDEEPALI SHARMA'2, NEERAJ BHATT!,
AsiF ALt', Rajeswarl Roy CHOWDHURY!, CHANDAN PaTrAl, Ravi
PrakasH SiNGH!, and Ravi SHANKAR Singu! — 1IISER Bhopal,

Bhopal, India — 2TU Dortmund, Dortmund, Germany

Two-dimensional van der Waals (vdW) ferromagnets drive the ad-
vancement in spintronic applications and enable the exploration of ex-
otic magnetism in low-dimensional systems. The entanglement of the
dual—localized and itinerant—nature of electrons lies at the heart of the
correlated electron systems giving rise to exotic ground state properties
such as complex magnetism, heavy fermionic behavior, Kondo lattice
formation, etc. Through temperature-dependent electronic structure
of vdW ferromagnets, Co substituted FezGeTea, probed using high-
resolution photoemission spectroscopy and density functional theory
combined with dynamical mean field theory (DFT + DMFT), we pro-
vide direct evidence of the emergence of Kondo resonance peak driven
by complex interplay between localized and itinerant electrons. Fur-
ther, in overall agreement with the experimental electronic structure
and magnetic properties, DFT + DMFT also reveals non-Stoner mag-
netism. The findings provide a way forward to the understanding of
complex interplay between electronic structure, exotic magnetism, and
heavy fermionic behavior leading to the Kondo scenario in 3d vdW fer-
romagnets.

MA 11.6 Mon 16:15 POT/0151
T-linear and quadratic transport across the Cuprate and
Nickelate phase diagram : pseudogap, strange-metal and
Fermi-liquid — eDoncwook Kim!, MoToHARU KITATANIZ, JURAJ
Krsnik3, and KArRsTEN HELD? — 'Wiedner Hauptstrafe 8-10, 1040
Wien — 23-2-1 Koto, Kamigori-cho, Ako-gun, Hyogo 678-1297, Japan
— 3Trg Republike Hrvatske 14. HR-10000 Zagreb Croatia — *Wiedner
Hauptstrafie 8-10, 1040 Wien

We investigate DC resistivity and nodal quasiparticle (QP) scatter-
ing in hole-doped cuprates-nickelate type superconductors by ladder
dynamical vertex approximation (LDI'A). In the pseudogap regime
of doping § = 0.1-0.175, we observe a crossover from T-linear to T2
resistivity at low T'. For dopings § = 0.2-0.25, the resistivity remains
fully T-linear down to the lowest temperatures, indicating strange-
metal behavior associated with a nearby quantum critical point (QCP).
At higher doping of § = 0.3 the T2 recovery reappears, signaling
exit from the quantum-critical regime. The nodal QP scattering rate
and the first-Matsubara-frequency rule analysis independently confirm
the same FL*NFL crossover, providing consistent support for the T-
dependent transport obtained within LDT"A
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15 min break

MA 11.7 Mon 16:45 POT/0151
Toward ab-initio simulation for resonant inelastic X-ray
scattering in strongly correlated materials — eYun YENDZ,
MarTHiAs Krack?, and MICHAEL ScHULER?3 — lInstitute for The-
oretical Physics, Bremen Center for Computational Materials Science,
University of Bremen, Bremen, Germany — 2PSI Center for Sci-
entific Computing, Theory and Data, Villigen PSI, Switzerland —
3Department of Physics, University of Fribourg, Fribourg, Switzerland

X-ray absorption spectroscopy (XAS) and resonant inelastic X-ray
scattering (RIXS) can be used to study low-energy excitations in com-
plex materials, which are challenging to interpret due to strong corre-
lations during the photoexcitation processes. We aim to develop ab-
initio methods for XAS and RIXS, by constructing Anderson impurity
models using Wannier-based tight-binding parameters and constrained
random phase approximation. The spectrums are then computed via
exact diagonalization and Krylov subspace methods. We will show a
benchmark on spin spiral materials, where the d-d excitation intensity
dependence can be related to the onset of magnetic order with the
support of our methods.

MA 11.8 Mon 17:00 POT/0151
Magnetic Persistence in PrAlGe via RIXS and XAS model-
ing — eJuaN FELIPE PULGARIN MosQuERaM2, YUN YENS3, TIAN-
LUN Yu?, YeEonc-AH Son?, THORSTEN ScamITT?, and MICHAEL
ScHUELER!"?2 — 1PSI Center for Scientific Computing, Theory and
Data, Villigen PSI, Switzerland — 2University of Fribourg, Depart-
ment of Physics, University of Fribourg, Fribourg , Switzerland —
3Institute for Theoretical Physics and Bremen Center for Computa-
tional Materials Science, University of Bremen, Bremen, Germany —
4PSI Center for Photon Sciences, Villigen-PSI, Switzerland

The interplay between topological electronic states and magnetism is
in the spotlight of condensed matter for potential applications. PrAlGe
is a prime candidate in this context, with several works reporting it
as a magnetic Weyl semimetal. However, the microscopic relation-
ship between the magnetic ordering, anomalous Hall effect and local
spectroscopic signatures remains an open question. We study this
phenomenon based on a combination of X-ray spectroscopy and first-
principle calculations. We present our ab-initio approach to com-
puting X-ray absorption spectroscopy and resonant inelastic X-ray
scattering based on accurate Anderson Impurity model derived from
density-functional theory with Hubbard corrections. This comparison
is crucial for understanding the experimental finding that the ferro-
magnetic transition occurs at Tc ~ 16 K, significantly lower than the
temperature scale at which the AHE and circular dichroism vanish
Taug ~ 35 K). The survival of circular dichroism above Tt serves as
a local probe for the persistence of local magnetic moments.

MA 11.9 Mon 17:15 POT/0151
Ab initio spin Hamiltonians and magnetism of Ce and
Yb triangular-lattice compounds — LeoNID V. Pourovskiil2,
eRAFAEL D. Soares3, and ALEXANDER WIETEKS — 'CPHT, CNRS,
Ecole polytechnique, Institut Polytechnique de Paris, 91120 Palaiseau,
France — 2Collége de France, Université PSL, 11 place Marcelin Berth-
elot, 75005 Paris, France — 3Max Planck Institute for the Physics of
Complex Systems, Nothnitzer Strafe 38, 01187 Dresden, Germany

We calculate the crystal-field splitting, ground-state Kramers dou-
blet and intersite exchange interactions within the ground-state dou-
blet manifold for a representative set of Ce and Yb triangular-lattice
compounds. These include the putative quantum spin liquids (QSL)
RbCeO2 and YbZnyGaOs and the antiferromagnets KCeO2 and
KCeSs. The calculated nearest-neighbor (NN) couplings are antiferro-
magnetic and exhibit noticeable anisotropy. The next-nearest-neighbor
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(NNN) couplings are ferromagnetic in the Ce systems and dominated
by classical dipole—dipole interactions in the Yb case. Solving the re-
sulting effective spin-1/2 models by exact diagonalization up to N = 36
sites, we predict ordered magnetic ground states for all systems, in-
cluding the two QSL candidates. We explore the phase space of an
anisotropic NN + isotropic NNN triangular-lattice model finding that
a significant antiferromagnetic NNN coupling is required to stabilize
QSL phases, while the NN exchange anisotropy is detrimental to them.
Our findings highlight a possibly important role of deviations from the
perfect triangular model in real materials.

MA 11.10 Mon 17:30 POT/0151
Transition metal dihalides: from band structure to magnetic
properties — ®ALEXANDER YARESKO!, SEBASTIEN HaDJADJIZ, and
MaxiMm ILyn? — Max Planck Institute for Solid State Research,
Stuttgart, Germany — 2Centro de Fisica de Materiales, Donostia-San
Sebastian, Spain
Transition metal dihalides TX2 (T=Fe, Ni, X=Cl, Br) have recently
attracted attention because of successful growth of monolayer-thick
TXs films on various substrates, such as Au or NbSesz, allowing to
study 2D magnetism. We compare results of band structure calcula-
tions for bulk and monolayer FeX2 and NiXs. By mapping the total
energies calculated for helical spin structures with various q to the
Heisenberg model we show that the change of magnetic order within
a layer from ferro- in NiCly to helimagnetic in NiBra can be explained
by the increased strength of antiferromagnetic (AF) 3-rd neighbor ex-
change interaction Jz which competes with FM nearest neighbor J;.
We found that inter-layer coupling Jo. stabilizes FM order within a
layer. Thus, one can expect stronger tendency to a helimagnetic state
in a NiX2 monolayer.

In contrast to NiXs, J; estimated from LDA+U spin-spiral calcu-
lations for FeXs is weak but shows substantial dependence on the
strength of the Coulomb repulsion U. In agreement with experimental
findings, calculations including spin-orbit coupling result in apprecia-
ble easy axis anisotropy with Fe magnetic moments normal to layers.

‘We also discuss various microscopic contributions to intra- and inter-
layer exchange interactions.

MA 11.11 Mon 17:45 POT/0151
Coexistence of charge order and antiferromagnetism in three-
dimensional Hubbard-Holstein model: A study (exploring
phases) at and away from half-filling — eSanpip HALDER and
MosHE ScHECHTER — Ben-Gurion University of the Negev, Beer-
Sheva, Israel

The physics of correlated electron systems has long been explored
through the Hubbard model and its extensions, including models
with long-range hopping. Likewise, phenomena arising from electron-
phonon coupling- such as charge order and superconductivity- have
been extensively studied within the Holstein model, though largely in
lower dimensions. In transition-metal oxides, however, both electron
correlations (U) and electron-phonon coupling (V) coexist intrinsically,
motivating a comprehensive study of the Hubbard-Holstein model in
three dimensions.

Using an exact diagonalization-based semi-classical Monte Carlo (s-
MC) method, we investigate the intriguing properties of this model.
At half-filling, the system undergoes a first-order transition between a
charge-ordered (CO) phase and an antiferromagnetic (AF) phase as U
and V are varied. In the AF regime, near the phase boundary, hole dop-
ing drives the system from the AF state (n=1) to a CO state (n=0.5),
and eventually to a disordered phase at low densities. Notably, a ro-
bust coexistence of AF and CO emerges around x=0.35 (n=0.65), with
Tco exceeding Ty, consistent with experiments on Las—S7rNiOjy.
The study provides new insight into correlated materials and guiding
future experimental explorations.
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MA 12: Terahertz Spintronics

Time: Monday 15:00-16:30

MA 12.1 Mon 15:00 POT/0351
Interface Modification of Spintronic THz emitters — eDaAviD
StrIN!, KRrisuNa RaNi Sanoo?, ALEXANDER HEISE!, STEPHAN
GramscH!, JanNIS BENSMANN2, ROBERT SCHMIDT?, STEFFEN
MICHAELIS DE VAscoNcELLOs2, RupoLFr BraTscHiTscu?, and MAN-
FRED ALBRECHT' — !Universitit Augsburg, Augsburg, Germany —

2Universitat Miinster, Miinster, Germany

The spintronic Terahertz (THz) emission of thin magnetic/heavy metal
bilayers with fs laser excitation is an excellent alternative to the well-
known bulk nonlinear crystals. Many works have been published about
different material combinations of spintronic emitters, but the prop-
erties of the bilayer interface and its influence on the THz emission
is not well understood. We study Fe/Pt interfaces, which were modi-
fied by implantation with foreign atoms to investigate the influence of
the interface on the THz emission. THz-Time Domain Spectroscopy
and SQUID-VSM Magnetometry, as well as high-resolution Scanning
Transmission Electron Microscopy (STEM) with Energy Dispersive X-
Ray Spectroscopy (EDS) were performed to understand the effects of
the modifications.

MA 12.2 Mon 15:15 POT/0351

Lightwave-driven spintronics by coherent breaking of
time-reversal symmetry — ePHILIPP WEISSENBERGER!, JOSEF
JOSEF

1 1 MicHAEL 1
MANUEL

RiEPL', ADRIAN SEITH", ASCHENBRENNER",
FREUDENSTEIN'!, OMER KNELLER!, DAaNIEL RiEsg!,
MEeIERHOFER!, KoNsTANTIN Koknu2, OLEG TERESHCHENKOZ,
Jore WunbperLicH!, Urricn HOFER!, FERDINAND EvERs!, Jan
WiLaELM!, and RuperT HUBER! — !University of Regensburg, Ger-
many — 2Novosibirsk, Russia

Lightwave electronics has the potential to revolutionize high-speed in-
formation technology by using the carrier field of light to steer electrons
at optical clock rates. Yet, expanding this subcycle control scheme to
the spin, one of the most important quantum attributes, has remained
a challenge. Additionally, time-reversal symmetry (TRS) prohibits a
net spin polarization in non-magnetic solids, limiting ultrafast spin-
tronics to magnetic systems with intrinsically broken TRS. Here, we
transcend these boundaries by leveraging intense, phase-stable tera-
hertz (THz) pulses to accelerate Dirac fermions in the topological state
of Bi2Te3. Due to spin-momentum locking, the THz field drives ballis-
tic, spin-polarized currents. The nonequilibrium occupation coherently
breaks TRS and leads to a net surface magnetization. Our all-optical
measurements show that these dynamics follow the driving vector po-
tential, proving their dissipationless nature and our magnetic switch-
ing abilities. Astonishingly, the data reveals an anisotropic coupling to
higher-lying topological states. Our scheme could be transferred to a
host of non-magnetic systems and boost ultrafast magnetic metrology.

MA 12.3 Mon 15:30 POT/0351
Spin Inertia as a Source of Topological Magnons — eSUBHADIP
Guosu!, MIKHAIL CHERKAsskII?, RiTwik MoNDAL!, ALEXANDER
Mook?, and LeVENTE Rozsa® — IIT (ISM) Dhanbad, India. —
2RWTH Aachen University, Germany. — 3University of Munster, Ger-
many — 4BME, Budapest, Hungary

Ferromagnets exhibit not only the familiar precessional magnon bands,
but also high-frequency nutational modes originating from spin iner-
tia [1]. In this work, we show that the hybridization between these
nutational and precessional branches opens a magnonic gap whose
topology can become nontrivial. In a honeycomb ferromagnet, this
topological phase is caused by the pseudodipolar coupling, which not
only gaps out the well-known precessional Dirac cones [2,3] but also
causes precessional and nutational modes to anticross. By computing
the Chern numbers of the full magnon spectrum, we demonstrate that
the nutational-precessional gap can host chiral, topologically protected
edge states. We highlight the role of spin inertia as a source of topo-
logical magnonic phenomena.

[1] R. Mondal et al., Phys. Rev. B 106, 134422 (2022). [2] A. Mook
et al., Phys. Rev. B. 90, 024412 (2014). [3] X. S. Wang et al., Phys.
Rev. Appl. 9, 024029 (2018).

MA 12.4 Mon 15:45 POT/0351

THz light field driven unidirectional spin Hall magnetoresis-
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tance in magnetic heterostructures — eSErcEY KovaLev!, Rus-

LAN SaLikHOVZ, IcoRr ILyakov?, ANNEKE REINOLD!, JAN DEINERT?,

TuaLEs OLIVEIRA2, ALEXEY PoNoMARYovZ, GULLOO PRAJAPATIZ,
PaTtrick PiLce!, AEMED GHAaLGaoUI!, STEFFEN KOBER!, JURGEN
FassBENDER?, JURGEN LINDNER?, and ZHE Wanc! — !Technische
Universitét Dortmund, Dortmund, Germany — 2Helmholtz Zentrum

Dresden Rossendorf, Dresden, Germany

We demonstrate unidirectional spin Hall magnetoresistance (USMR)
in magnetic heterostructures driven by terahertz (THz) light electric
fields [1]. To isolate USMR from other spin transport phenomena,
we performed anisotropy characterization of spintronic THz second-
harmonic generation as a function of sample magnetization and THz
pump polarization states. By investigating the temperature depen-
dence of THz-driven USMR, we reveal distinct contributions to USMR
dynamics on picosecond time scales. Our approach enables the char-
acterization of ultrafast, field-driven spin-related magnetoresistance in
free-standing heterostructures without the need for lithographic pro-
cessing.

[1] R. Salikhov et al., "Ultrafast unidirectional spin Hall magnetore-
sistance driven by terahertz light field.” Nat Commun 16, 2249 (2025)

MA 12.5 Mon 16:00 POT/0351
Orbital-torque driven excitation of Terahertz perpendicular
standing spin wave (PSSW) modes — eHarsnita Devpal, Pe-
TER M. OpPENEER?, and ULricH Nowak! — 1Fachbereich Physik,
Universitéit Konstanz, Konstanz, Germany — 2Department of Physics
and Astronomy, Uppsala University, Uppsala, Sweden

Layered ferromagnets support interface-sensitive THz spin dynamics,
making the controlled excitation of such THz magnon modes relevant
for spintronics applications. Recent experiments show that asymmet-
ric NM/FM /NM trilayers couple efficiently to THz fields via interfacial
spin-orbit torques (SOTs)[1], emphasizing the importance of interface
effects in THz spin dynamics.

Here, we employ atomistic spin-dynamics simulations using ab-initio
exchange parameters in thin NM/Co/NM trilayers to investigate ul-
trafast magnon excitation in presence of asymmetric and symmetric
SOT interfaces. SOTs are implemented using the induced spin and or-
bital moments from first principles calculations. Our simulations show
that nanometer thick Co-layers host exchange-dominated PSSWs in 1-
3 THz range. Crucially, the efficient excitation of these THz modes is
governed by interfacial field-like orbital torques, which follow directly
from our recent study on layer-resolved SOTs|2|. This work establishes
orbital torques as a robust route to ultrafast magnon generation.

[1]Salikhov et al., Nat. Phys. 19, 529-535 (2023)

[2]Devda et al.,Phys. Rev. B 112, 144438 (2025)

MA 12.6 Mon 16:15 POT/0351

Tuning terahertz emission from spintronic devices via inter-

face engineering — RanuL Guptal?, eFRANCEsco FoGGETTI®,
Francesco Cosco3, VENKATESH MOTTAMCHETTY?, MARTIN
PaveLkA®, KASTURIE JATKAR®, ANDERS RyYDBERG®, RIMANTAS

Brucas®, PeTer M. OppeNEER?, and PETER SVEDLINDHS —
University of South Florida, Tampa, Florida, USA — 2University
of Gothenburg, Gothenburg, Sweden — 3Uppsala University, Upp-
sala, Sweden — % Aarhus University, Aarhus, Denmark — 5Stockholm
University, Stockholm, Sweden

Spintronic terahertz (THz) emitters are emerging as compact and
broadband sources. While common optimization approaches consist
in the exploration of different materials and stacking geometries, the
effects of the external interfaces have been poorly understood. Here
we show that THz radiation amplitude from Pt/Fe grown on MgO
and MgAl204 depends significantly on the interface reflection of spin
currents, which is controlled by lattice mismatch and strain of the
Fe/substrate interface, providing a powerful lever to tune THz emis-
sion. We use the superdiffusive transport theory to simulate the Pt/Fe
bilayer, modeling the different interfaces via tunable interface reflec-
tion or via simulated substrate layer, resulting in very good agreement
with the experimental data. Our results establish interface reflection
governed by strain and lattice mismatch as a general design knob for
optimizing spintronic THz emitters, opening new routes to engineer
material platforms for next-generation THz technologies.
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MA 13: Magnetic Heuslers and Semiconductors

Time: Monday 15:00-17:15

MA 13.1 Mon 15:00 POT/0361
Investigation on the interplay of antisite disorder and
magnetic ordering in CosFeAl;_,Si, Heusler system —
eAHMAD OMAR!, MaTTHIAS FRONTZEK?, ROBIN KRAMER!, BERND
Bocuner!, and SABINE WURMEHL! — lLeibniz Institute for Solid
State and Materials Research Dresden, Germany — 2PSI Villigen,
Switzerland

Quaternary Co-based Heusler compounds such as CogFeAl; _;Si, sys-
tem are predicted to demonstrate half-metallic ferromagnetism for the
L2; ordered structure. However, the observed physical properties, are
often in contrast to theory due to antisite disorder commonly present in
practical samples. The L21- By order-disorder transition is further con-
voluted with the ferromagnetic transition and is not well understood.
Therefore, it is pertinent to understand the ordering phenomenon and
develop routes to improve the order for practical realization of the
desired properties. Herein, we present a systematic study of the im-
pact of synthesis route and annealing parameters on the obtained order
fraction in the samples, through detailed structural and magnetic char-
acterization. In-situ neutron diffraction is performed during annealing
to directly investigate the order-disorder transition. The interplay of
disorder and the magnetic ordering is further studied through mag-
netic field annealing experiments. We aim to elucidate the structure-
property relationships in the quaternary CogFeAl;_;Si; system, de-
veloping methodology for tuning of the disorder through synthesis or
post-processing routes, thus enabling a practical realization of half
metallic ferromagnetism in the Heusler system.

MA 13.2 Mon 15:15 POT/0361
Impact of disorder on magnetic and vibrational properties
of Ni-Mn-Sn Heusler alloys — eOLcA MIROSHKINA!, BENEDIKT
EcGERT!, BENEDIKT BECKMANNZ, FRANZISKA ScHEIBEL?, KATHA-
RINA OLLEFs!, OLIvER GuTFLEISCHZ, HEIKO WENDE!, and MARKUS
E. Gruner! — University of Duisburg-Essen, Duisburg, Germany
— 2Technical University of Darmstadt, Darmstadt, Germany

Ni-Mn-Sn Heusler alloys are attractive candidates for multi-stimuli
caloric cooling. They undergo a magneto-structural phase transition
at temperature that can be tuned via chemical disorder. In this work,
we investigate the austenitic and martensitic phases near the compo-
sition NisgMnss5Snis by means of density functional theory comple-
mented by magnetometry and nuclear resonant inelastic x-ray scat-
tering (NRIXS). Bain-path calculations reveal strong competition be-
tween ferro-(FM) and ferrimagnetic (FiM) states in austenite and a
clear FiM configuration in the L1p martensite. The FiM contribution
in the cubic phase is confirmed by comparing the calculated Sn vibra-
tional DOS with that extracted from NRIXS. In martensite, frustrated
exchange introduced by Mn excess can prevail in the tetragonal FiM
L1p phases and make nano-twinns competitive. We find that twins
constructed according to the continuum theory of martensite are en-
ergetically even more favorable than L1lg. A striking outcome is that
all Mn/Sn-disordered configurations are energetically more favorable
than the ordered ones, with the FiM 40 and 10M phases remaining
the most competitive structures. Financial support within the DFG
Projects MI 3273/1 and CRC/TRR 270 is gratefully acknowledged.

MA 13.3 Mon 15:30 POT/0361
Finite Size-Effects in Martensite Microstructure of Magnetic
Shape Memory Films — Saryakam Kar!'2, Aman Sincu!, Ko-
RNELIUS NikLscu!, Heiko RErta!, and eSEBASTIAN FAHLER? —
ILeibniz IFW Dresden, 01069 Dresden, Germany — 2TU Dresden, In-
stitute of Materials Science, 01062 Dresden, Germany — 3Helmholtz-
Zentrum Dresden-Rossendorf, 01328 Dresden, Germany

Magnetic shape memory alloys, owing to their multifunctional proper-
ties, are a promising material system for integration into microsystems.
Their multifunctionality arises from the coexistence of ferroelasticity
and ferromagnetism. While size-effects in ferromagnetic microstruc-
ture are well understood, corresponding experiments on the influence
of finite size on the ferroelastic martensite microstructure are sparse. In
this study, we use epitaxially grown Ni-Mn-Ga-based films as a model
system to investigate the influence of a finite size in the martensite
microstructure under constrained and freestanding conditions. Our
results show that the microfabricated patterns, in both conditions, re-
tain the characteristics of their continuous film microstructures. Film
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thickness has a strong influence, as this is the smallest extension inves-
tigated in our study. We analyze similarities and differences between
ferromagnetic and ferroelastic microstructure, as understanding finite
size effects is decisive for using these multifunctional materials in mi-
crosystems with reduced size.

MA 13.4 Mon 15:45 POT/0361
Microstructure Design via Additive Manufacturing of
Heusler Alloys for Multicaloric Applications e NENE
Naru Temor2, Aprian Guper®, JoHaNNES Puyl, CHRris-
TIAN LaunoFF3, THoMmas NIENDORF3, OLiVER GuUTFLEISCH!, and
Franziska ScHEBEL!"? — lInstitute of Materials Science, Techni-
cal University of Darmstadt, Germany — 2Additive Manufacturing
Center, Technical University of Darmstadt, Darmstadt, Germany —
3Institute of Materials Engineering, University of Kassel, Germany

Heusler alloys like NiMnSn and NiCoMnTi show strong potential for
solid-state cooling due to their first-order magnetostructural transi-
tions (FOMST). However, their functional performance is highly sen-
sitive to processing conditions. In this work, bulk samples are pro-
duced via Laser Powder Bed Fusion (PBF-LB/M) using gas-atomized
powders to explore the influence of additive manufacturing parame-
ters on microstructure and caloric properties. By varying laser power,
scan speed, and strategy, we achieve controlled tuning of martensitic,
austenitic, and Curie temperatures, as well as reduced thermal hystere-
sis. Structural, compositional, and magnetic analyses reveal how rapid
solidification enhances the sharpness and reversibility of FOMST. We
demonstrate that additive manufacturing not only preserves the func-
tional properties of these alloys but also enables active enhancement
of their tunability of transition behavior compared to conventionally
processed samples. We acknowledge Deutsche Forschungsgemeinschaft
(DFG) support through the CRC/TRR 270 (Project ID 405553726)

MA 13.5 Mon 16:00 POT/0361
Modelling the martensitic transformation in Ni-Mn-based
Heusler compounds with machine-learning force-fields —
eMarkUs E. GRUNER, MIKE J. BRuckHOFF, and OLGA MIROSHK-
INA — Faculty of Physics and CENIDE, University of Duisburg-Essen,
D-47048 Duisburg

Functional properties of Ni-Mn-based Heusler alloys, such as
NigMnGa, depend on the presence of hierarchically twinned, modu-
lated structures in the martensite phase. These can be interpreted
as an adaptive, self-organized arrangement of [101]-aligned nanotwins
consisting of non-modulated tetragonal building blocks. Density func-
tional theory (DFT) suggests that these martensites are connected to
cubic austenite via a downhill transformation path. This is owed to
a Fermi surface reconstruction, softening the corresponding acoustic
phonons of austenite. Modeling free energy surfaces at finite tempera-
tures or the dynamics of the martensitic transition as probed in recent
ultrafast laser heating experiments [1] is too expensive for conventional
DFT. Machine-learning force fields (ML-FF) trained on DFT data offer
a possibility to account for electronic instabilities and allow to explore
the impact of adaptive nanotwining on the martensitic transition using
ML-FF in classical molecular dynamics simulations. Funding by the
DFG via TRR270 (B06), SFB1242 (C02) and MI3273/1 is gratefully
acknowledged.

[1] Y. Ge, F. Ganss, D. Schmidt, D. Hensel, M. J. Bruckhoff, S.
Sadashivaiah, B. Neumann, M. Brede, M. E. Gruner, P. Gaal, K.
Liinser, S. Fahler, arXiv:2509.06513.

MA 13.6 Mon 16:15 POT/0361

Enhanced anomalous Hall response via nodal line tuning
in Co2VSn(1-x)Alx topological semimetal — eSUNIL WILFRED
DSouzal, Survant Rastocr?, GAURAV SHUKLAS, NIpHI SHUKLAZ,
Jan MiNAR!, and Sansay Singu? — !New Technologies Research
Centre, University of West Bohemia, 30100 Pilsen, Czech Republic
— 2School of Materials Science and Technology, Indian Institute of
Technology (Banaras Hindu University), Varanasi 221005, India —
3National Institute for Materials Science (NIMS), Tsukuba 305-0047,
Japan

Topological semimetals (TSMs) with nodal-line states exhibit strong

Berry-curvature driven transport. We Investigate Co2VSn(1-x)Alx (x
= 0-0.75) to understand how hole doping tunes the nodal line relative
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to the Fermi level. Al substitution shifts the nodal-line states upward,
leading to a maximum intrinsic anomalous Hall conductivity (AHC)
of 203 S/cm at x = 0.5, representing a significant enhancement over
the undoped compound. First-principles calculations corroborate the
nodal line in Co2V Sn, its gapping under SOC, and its progressive align-
ment with the Fermi level upon Al doping. The correlation between
nodal-line tuning and enhanced AHC highlights an effective strategy
for controlling Berry-curvature driven transport in magnetic TSMs.

MA 13.7 Mon 16:30 POT/0361
Manipulating the first-order magnetostructural phase
transition in Ni-Mn-Sn Heusler alloy through nano-
functionalization — eJonanNEs Puv!, NADINE STRATMANNZ,
HaMED SHOKRI®, BiLAL GOKCE®, STEPHAN BARCIKOWSKIZ, OLIVER
GurrLEiscH!, ANNA Zieruss?, and Franziska ScHeiBer! — 1TU
Darmstadt, Darmstadt, Germany — 2Universitdt Duisburg-Essen,
Essen, Germany — 3BU Wuppertal, Wuppertal, Germany

Ni-Mn-based Heusler alloys are considered as a promising candidate
for magnetocaloric or multicaloric cooling applications, as they exhibit
an inverse magnetocaloric and conventional elastocaloric effect, which
arise from a first-order magnetostructural phase transition (FOMST).
However, the practical use of these alloys is limited by the thermal
hysteresis associated with the FOMST and their intrinsic brittleness.
This work demonstrates a novel approach to tailor the FOMST char-
acteritics and the mechanical stability of spark-plasma-sintered (SPS)
Ni-Mn-Sn by nano-functionalization. Silver and zirconium diboride
nanoparticles (NP) are synthesized by pulsed laser fragmentation of
microparticles (MP-LFL) and subsequently used to functionalize Ni-
Mn-Sn powder (150 - 75 pm) at varying mass loadings. This en-
ables targeted modification of the sintered particle interfaces, which
act as martensite nucleation sites, but also as origin of fracture un-
der compressive stress. We systematically characterize the influence of
NP-functionalization on the microstructure, the temperature-induced
FOMST and the mechanical stability. This work was supported by the
DFG within the CRC/TRR 270 (Project ID No. 405553726).

MA 13.8 Mon 16:45 POT/0361

Fe3t-Centers as Structural Probes in Fe-Doped Csy;AgBiBrg

Semiconducting Perovskite — eVOLODYMYR VASYLKOVSKYI!,

Tmiur BikTacirROvVZ, ANAsTasiiA Kurtaeval, CarrLos CANHASSIS,

MvykorLAa SuipcHENKO?, Yakov KopreLeEvicH®, and VLADIMIR
b b

DvakoNov! — lExperimental Physics 6, University of Wiirzburg,

97074 Wiirzburg, Germany — 2Physics Department, Paderborn Uni-
versity, D-33098 Paderborn, Germany — 2Gleb Wataghin Institute
of Physics, University of Campinas, 13083-859 Campinas, Brazil —
4Institute for Scintillation Materials, Kharkiv, Ukraine

Fe-doping introduces new functionality into halide double perovskites
alongside modifying optical properties. We report controlled growth
of Fe-doped Cs2AgBiBrg single crystals and correlate their structural,
optical, and magnetic parameters. ICP analysis confirms Fe incorpo-
ration below 0.1% relative to Bi, which induce defect-related sub-gap
absorption and photoluminescence shift. EPR measurements reveal an
S = 5/2 Fe?™ spin center whose anisotropy follows the phase transition
below 120 K. DFT calculations, guided by angular-dependent EPR,
identify these centers as impurity-vacancy complexes, likely Fep;-V g,
SQUID magnetometry shows ferromagnetic-type hysteresis at room
temperature, with rising spontaneous magnetization below 20-30 K
and magnetization irreversibility under zero-field and field-cooling,
confirming ferromagnetism from Fe-related defect complexes. Even
small Fe amounts significantly alter optical and magnetic behavior of
Cs2AgBiBrg, emphasizing the role of controlled doping and defect en-
gineering in lead-free double perovskites.

MA 13.9 Mon 17:00 POT/0361
Pressure-dependence of the thermoelectric properties of
MnInyTeys — oSHUBHAM RAKESH SINGH, MOHAMMED (GHADIYALI,
and Upo SCHWINGENSCHLOGL — Physical Science and Engineering
Division (PSE), King Abdullah University of Science and Technology
(KAUST), Thuwal 23955-6900, Saudi Arabia

We investigate the thermoelectric properties of MnlnaTey in its two
experimentally characterized phases. The tetragonal phase (I42m)
undergoes a pressure-induced transition to an orthorhombic phase
(Pnma) at 1.3 GPa. First-principles calculations reveal for both
phases a small energy difference between antiferromagnetic and fer-
romagnetic states. The band gap is 1.04 (0.70) €V in the tetragonal
phase and 1.25 (1.10) €V in the orthorhombic phase for the antifer-
romagnetic (ferromagnetic) state. A higher power factor is achieved
by n-type than by p-type carriers. At 700 K, for example, the more
densely packed orthorhombic phase exhibits a 56% reduction in the
lattice thermal conductivity as compared with the tetragonal phase,
yielding high thermoelectric figures of merit of 1.23 for n-type carriers
and 0.96 for p-type carriers at optimal carrier concentration.

MA 14: PhD Focus Session: What about the lattice? Lessons from (ultrafast) magnetism

This focus session brings together experimental, theoretical and numerical perspectives to highlight re-
cent discoveries and unresolved questions on ultrafast magnetization effects facilitated by spin-lattice
interactions. In recent years, the transfer of magnetic angular momentum during ultrafast demagnetiza-
tion processes has been observed experimentally. Studies have revealed both the microscopic mechanism
through circularly polarized phonons and the macroscopic mechanical response in the form of the ultra-
fast Einstein-de Haas effect. Further, the complementary ultrafast Barnett effect has been demonstrated,
where angular momentum is transferred into the spin system from non-equilibrium angular momentum
sources (e.g. lattice vibrations or optical fields) Furthermore, inertial effects in spin dynamics were mea-
sured by observing additional nutation frequencies on top of the precessional motion Theoretical work
suggests that these frequencies arise due to the spin-lattice coupling, however, the underlying mecha-
nisms are not yet fully understood. In order to predict and explain these different types of phenomena,
spin-lattice dynamics simulations have been developed in recent years. These allow energy and angular
momentum to be exchanged between the magnetic spin system and the lattice.

Organizers: Felix Hartmann, hartmann3@uni-potsdam.de; Fried-Conrad Weber, fried-conrad.weber@uni-
potsdam.de; Finja Tietjen, finja.tietjen@chalmers.se; Daniel Schick, daniel.schick@uni-konstanz.de;

Jasmin Jarecki, jasmin.jarecki@mbi-berlin.de

Time: Tuesday 9:30-12:40

Introduction and Welcome

Invited Talk MA 14.1 Tue 9:35 HSZ/0002
Femtophonomagnetism SANGEETA SHARMA! and JouN
DewnURsT!2 — !Max Born Institute, Berlin, Germany — 2Max
Planck Inst. Halle, Germany

From the outset of research into femtomagnetism, the field in which
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spins are manipulated by light on femtosecond or faster time scales,
several questions have arisen and remain highly debated: How does
the light interact with spin moments? How is the angular momentum
conserved between the nuclei, spin, and angular momentum during this
interaction? What causes the ultrafast optical switching of magnetic
structures? What is the ultimate time limit on the speed of spin ma-
nipulation? What is the impact of nuclear dynamics on the light-spin
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interaction?

In my talk I will advocate a parameter free ab-initio approach to
treating ultrafast light-matter interactions, and discuss how this ap-
proach has led both to new answers to these old questions but also
to the uncovering of novel and hitherto unsuspected early time spin
dynamics phenomena [1, 2]. In particular I will show that phonons
strongly influence the spin dynamics|3], demonstrating nuclear system
can play a profound role in controlling femtosecond magnetization of
materials.

[1] Dewhust et al., Nano Lett. 18, 1842 (2018).

[2] Siegrist et al. Nature 571, 240 (2019)

[3] Sharma et al. Sci. Advs. 8, eabq2021 (2022)

Invited Talk MA 14.2 Tue 10:20 HSZ/0002
THz-driven dynamical ferroicity in paraelectric and diamag-
netic perovskites — eMARTINA Basint — ETH Ziirich, Department
of Phyisics, August-Piccard-Hoff,1, 8049, Ziirich, Switzerland

The emergence of collective order in matter is among the most fun-
damental and intriguing phenomena in physics. In recent years, the
dynamical control and creation of novel ordered states of matter not
accessible in thermodynamic equilibrium have received much atten-
tion. The theoretical concept of dynamical multiferroicity has been
introduced to describe the emergence of magnetization due to time-
dependent electric polarization in non-ferromagnetic materials. Here,
we provide experimental evidence of magnetization in the archetypal
paraelectric and diamagnetic perovskites SrTiO3 and KTaO3 due to
this mechanism. To induce such a magnetic response, we resonantly
drive the infrared-active soft phonon mode with an intense circularly
polarized terahertz electric field and detect the time-resolved magneto-
optical Kerr effect. Our findings show a new path for the control of
magnetism, for example, for ultrafast magnetic switches, by coherently
controlling the lattice vibrations with light.

Invited Talk MA 14.3 Tue 10:50 HSZ/0002
Angular momentum transfer and chiral phonons from
first principles — eMARKUs WEISSENHOFER!, PHILIPP RIEGER!,
MS MrupuLl, Luca Mikapze!, SERcly MANKOVSKY?Z, SVITLANA
PorLesvya2, HuBerr EBerr?, ULrRicH Nowak3, and PETER M.
OpPENEER! — 1Uppsala University, Uppsala, Sweden — 2Ludwig
Maximilian Universitdt, Miinchen, Germany — 3Universitdt Kon-

stanz, Konstanz, Germany

Transfer and manipulation of angular momentum is a key aspect in
spintronics. Recently, it has been shown that angular momentum
transfer between spins and lattice is possible on ultrashort timescales
[1]. To contribute to the understanding of this transfer, we have devel-
oped a theoretical multiscale framework for spin-lattice coupling, which
is linked to ab-initio calculations on the one hand and magnetoelastic
continuum theory on the other [2], allowing for the study of a wide
range of magnetomechanical phenomena. Here I will demonstrate how
this framework can be used to calculate magnon-phonon coupling pa-
rameters, emphasizing the importance of a Dzyaloshiskii-Moriya type
interaction for angular momentum transfer [2| and revealing the exis-
tence of chiral phonons in iron arising from a chirality-selective cou-
pling [3].

[1] Tauchert al., Nature 602, 73 (2022); Luo et al., Science 382, 698
(2023). [2] Mankovsky et al., PRL 129, 067202 (2022); WeiRenhofer
et al., PRB 108, L060404 (2023). [3] WeiRenhofer et al., PRL 135,
216701(2025).
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Invited Talk MA 14.4 Tue 11:35 HSZ/0002
Inertial Spin Dynamics: A Signature of Non-Markovian In-
teractions in Ferromagnets — oVIVEK UNIKANDANUNNI}®?, FE-
Lix HARTMANNZ, MaTias BARGHEER?, Eric FULLERTON3, STEFANO
BoneTTI%®?, and JANET ANDERs? — lInstitute of Applied Physics,
University of Bern,Switzerland — 2Institute of Physics and Astronomy,
University of Potsdam, Germany — 3Center for Memory and Record-
ing Research, University of California San Diego, USA — 4Department
of Molecular Sciences and Nanosystems, Ca Foscari University of
Venice, Italy — ®Department of Physics, Stockholm University, Stock-
holm, Sweden

We report direct experimental observation of intrinsic inertial spin dy-
namics in ferromagnetic thin films, manifested as a damped THz fre-
quency oscillation of the magnetization. Using a broadband tabletop
THz source, we resonantly drive epitaxial cobalt and directly measure
the frequency and relaxation time of the inertial response, which is well
described by the inertial Landau-Lifshitz-Gilbert (LLG) equation. We
find that the frequency and relaxation time of the inertial dynamics
are dependent on the structural symmetry of the sample.

Broadband measurements further reveal a multi-peaked magnetic
spectrum that cannot be captured by the inertial LLG alone. An
open-quantum-system approach incorporating spin-phonon coupling
through a memory kernel yields a non-Markovian LLG equation that
reproduces the full experimental spectra demonstrating the fundamen-
tal role of non-Markovian memory effects in ultrafast spin dynamics.

Invited Talk MA 14.5 Tue 12:05 HSZ/0002
Atomistic simulations of ultrafast spin-lattice dynamics —
eRI1CHARD Evans! and MARA STRUNGARUZ LUniversity of York,
York, United Kingdom — 2University of Manchester, Manchester,
United Kingdom

Atomistic spin dynamics (ASD) has become a standard method for
studying finite temperature processes in magnetic materials and de-
vices. In some systems, such as magnetic insulators, coupled spin-
lattice dynamics can play a dominant role in the thermal and dynamic
properties that have so far been neglected in spin-only models. Re-
cent exciting results in ultrafast dynamics have shown that the spin-
lattice interaction is a critically important component to the physical
properties of a magnetic material. Spin-Lattice Dynamics (SLD) is a
relatively recent theoretical development aiming to directly couple an
atomistic spin model with a molecular dynamics solver to incorporate
the fascinating and complicated dynamics of these coupled systems
into a practical numerical framework. In this talk I will introduce the
theoretical background and numerical methods for SLD as recently im-
plemented in the VAMPIRE software package, including its paralleli-
sation and scalability on the UK National Supercomputer ARCHER2.
I will present recent results on coherent ultrafast THz switching where
we found that it is possible to induce magnetic switching through a
coherent phonon excitation. I will conclude with a brief perspective
on open problems in spin-lattice dynamics, including numerical chal-
lenges, quantum thermostats and correlated noise, and how to model
electron processes in metallic magnetic systems.

Closing Remarks
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MA 15: Focus Session: Quantum Sensing with Solid State Spin defects | (joint session
TT/MA)

The electron spins of defects in solid state materials show remarkable quantum coherence, making
them excellent sensors. Recent advances in material engineering and measurement techniques lead to
continuous improvements in the sensitivity and resolution of established single spin sensors such as
the Nitrogen-Vacancy center in diamond, and the development of new defect sensors in materials such
as Silicon Carbide and hexagonal Boron Nitride. In condensed matter physics, such sensors are often
being used for exploring the structure of magnets, superconductors, topological phases, etc. This focus
session will highlight most of the recent experimental and theoretical advances, current challenges, and
emerging directions, focusing both on the improvements of the defects themselves, and their use for
exploring novel phenomena in condensed matter physics.

Coordinators: Aparajita Singha (TU Dresden), Uri Vool (Max Planck Institute for Chemical Physics of

Solids)
Time: Tuesday 9:30-12:45

Topical Talk MA 15.1 Tue 9:30 HSZ/0003
Exploring nanoscale van der Waals magnetism using single
spin microscopy — ePaATRICK MALETINSKY — Basel University, De-
partement of Physics, Klingelbergstrasse 82, 4056 Basel

Atomically thin van der Waals (vdW) magnets provide a unique plat-
form to explore magnetism in the ultimate two-dimensional limit [1].
Their weak interlayer coupling, tunable anisotropy, and gate sensitivity
enable engineering of magnetic order and spin textures at the atomic
scale. However, their small magnetic moments, nanoscale domains,
and complex coupling make them difficult to probe experimentally [2].

I will present recent progress in understanding vdW magnetism us-
ing single-spin magnetometry based on nitrogen-vacancy centers in
diamond. This quantum-sensing technique enables nanoscale imaging
of magnetic order, phase transitions in few-layer systems under ambi-
ent and cryogenic conditions. I will show how this approach reveals
microscopic mechanisms of magnetism in layered materials and uncov-
ers phenomena such as ”lateral exchange bias” and spin-reorientation
transitions in ultrathin magnets [3,4].

I will conclude with an outlook on how quantum sensors can advance
the study of correlated and topological magnetism in vdW materials
[5], and how combining them with strain, gating, or optical control
may enable designer spintronic and magnonic systems.

[1] Science 363, 706; Nat. Nanotechnol. 14, 408 [2] Science 364, 973
[3] Nat. Commun. 15, 6005 [4] Nat. Commun. 16, 9725 [5] Nat. Rev.
Phys. 6, 753

Topical Talk MA 15.2 Tue 10:00 HSZ/0003
Optically addressable spin defects in two-dimensional ma-
terials — eVLADIMIR DyakoNov — Julius-Maximilians-Universitat
Wiirzburg, 97074 Wiirzburg, Germany

Two-dimensional (2D) materials have emerged as the new playground
for quantum photonics devices. Among them, hexagonal boron ni-
tride (hBN) is an interesting candidate, mainly because of its crystal-
lographic compatibility with different 2D materials, but also because
of its ability to harbour optically active defects generating single pho-
tons. The negatively charged boron vacancy was the first intrinsic,
optically addressable spin defect in hBN that allows coherent control
at room temperature, as reported in 2020. [1] Although other types
of spin centers have been found in this material since then, this spin-1
color center remains the only one with a clearly elucidated structure.
Practical applications of hBN spin centres as intrinsic magnetic field,
temperature, etc. sensors in van der Waals heterostructures are hence
envisioned. To further boost the quantum sensing applications of this
spin defect in hBN, we investigated the dynamics of the intermediate
state, because it is likely to trap electrons for a certain time, which
affects the subsequent sensing protocol when the pulsed magnetic res-
onance experiment is designed.[2] Finally, we found that spin defects
exhibit a direct correlation between Raman features and PL intensity,
which allowed us to develop an all-optical method for determining the
absolute spin defect density in flakes. [3]

[1] A. Gottscholl et al., Nat. Mater. 19, 540 (2020)

[2] P. Konrad et al., arXiv:2503.22815 [quant-ph| (2025)

[3] A. Patra et al., Adv. Funct. Mater. 17851 (2025).

Topical Talk

Nitrogen vacancy centers

MA 15.3 Tue 10:30 HSZ,/0003

in diamond as novel sensing
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Location: HSZ/0003

and imaging tool for magnetic nanostructures, in life sci-
ence and chemistry — SEBASTIAN WEsTRICH!, NikHITA KHERAL,

EvmMA Resmann!, Epuraimv SPINDLER!, KrisTiN KonL!, ALENA

ERLENBACH!, Marnias WEILER!, GEORG vON FREYMANN!, AR-
TUR WIDERA', MARIA WACHTLER?, STEFANIE MULLER-SCHUSSELES,
and eELkE NEU-RUFFING! — 1Department of Physics and Research
Center Optimas, RPTU Kaiserslautern Landau, Erwin-Schrédinger-
Strafe 56 67663 Kaiserslautern — 2Institut fiir Physikalische Chemie,
Christian-Albrechts-Universitit zu Kiel — 3Department of Biology,
RPTU Kaiserslautern Landau

Nitrogen vacancy centers (NV centers) locally probe magnetic fields,
electric fields and temperature. Advantages of NV sensors include their
sensitivity for fluctuating magnetic fields, which can be harnessed e.g.
to detect free radicals. Additionally, near field based energy transfer
serves as sensing resource to detect optically-active dipoles in close
proximity. The talk will summarize our work on using scanning NV-
based magnetometry to characterize magnetic nanostructures, includ-
ing calibrating the scanning N'V’s position with respect to the sample.
We highlight work on imaging frustrated magnetic systems (spin ice)
as well as magnetic structures obtained via Direct Laser Writing. As
another route towards broadening the field of applicability, we demon-
strate for the first time near field energy transfer between NV centers
and a naturally occuring fluorophore, namely chlorophyll. We further-
more explore routes to employ NV centers as sensor in photocatalysis.

15 min. break

Topical Talk MA 15.4 Tue 11:15 HSZ/0003
Electron spin, nuclear spin, and optical properties of
transition-metal defects in silicon carbide with perspectives
for quantum technologies — ¢Guipo BURKARD — Department of
Physics and IQST, University of Konstanz, 78457 Konstanz, Germany

Transition-metal (TM) defects in silicon carbide (SiC) have emerged as
a promising solid-state platform for quantum technologies, particularly
because certain species, such as vanadium, provide optical emission in
the telecom band and thus enable efficient spin-photon interfaces and
quantum memories. In parallel, high-spin nuclei in solids are attracting
growing interest for quantum information processing due to their long
coherence times and intrinsically large Hilbert spaces, which support
advanced protocols in quantum communication, measurement-based
quantum computing, and quantum sensing, as well as explorations of
fundamental quantum phenomena. A scalable route toward quantum
networking relies on modular devices that combine an optically ad-
dressable electronic spin with one or more nuclear-spin qudits. We
present a theoretical framework for TM defects in SiC. We model
the spin and optical structure of a single active 3d electron, reveal-
ing how crystal fields and spin-orbit coupling modify selection rules,
the g-tensor, and Rabi dynamics. We derive the effective hyperfine in-
teraction within the spin-orbit-induced Kramers doublets and analyze
nuclear-electron state transfer. Building on these insights, we propose
a driven, dissipative protocol for robust nuclear-spin polarization and
investigate how strain engineering can tailor electronic levels, optical
A systems, and spin initialization pathways.

Topical Talk MA 15.5 Tue 11:45 HSZ/0003

Statics and dynamics of complex magnetic states in mi-
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crostructures — e AURORE FINco — Laboratoire Charles Coulomb,
CNRS and University of Montpellier, Montpellier, France

Scanning NV center microscopy is a versatile technique allowing both
the mapping of static magnetic textures [1] and of microwave fields,
which can be generated for example by spin waves. Here I will focus
on the investigation of microstructures.

I will first show how we can use magnetoelectric coupling in the anti-
ferromagnetic multiferroic bismuth ferrite to pattern a thin film using
electric field and create whirling textures of both electric polarization
and magnetization [2].

In a second part, I will discuss ferromagnetic microstructures, in the
room-temperature van der Waals magnet FesGeTes, demonstrating
the stabilization of vortices [3], and in permalloy, which hosts either a
S state or a vortex. In this material and when choosing the appropriate
dimensions for the microstructures, spin wave modes with frequencies
in the vicinity of 2.87 GHz are present and can therefore be probed
and imaged. Through the handedness of the stray field that these spin
wave mode produce, we can even discriminate between several modes
with similar frequencies.

[1] Finco and Jacques, APL Materials 11, 100901 (2023)
[2] Chaudron et al, Nature Materials 23, 905 (2024)
[3] Sfeir et al, Physical Review Materials 9, 114003 (2025)

MA 15.6 Tue 12:15 HSZ/0003

Probing Vortex Dynamics in 2D Superconductors with
Scanning Quantum Microscope — eMALIK LENGER!, SREEHARI
Javaram?, Lucas Pupim?Z, RuoMiNng PENG!, MATHIAS SCHEURERZ,
JurceNn SMET?, and JO6rc WRacHTRUPS — 13rd Institute of
Physics, University Stuttgart, Stuttgart, Germany — Z2Institute for
Theoretical Physics 111, University Stuttgart, Stuttgart, Germany —

3Max Planck Institute for Solid State Research, Stuttgart, Germany
Magnetic dynamics at the nanoscale provide crucial insight into the

behavior of superconductors. Using single-spin scanning quantum mi-
croscopy, we probe vortex dynamics in the two-dimensional supercon-

ductor NbSe2. Our measurements reveal a disordered vortex glass
phase that melts near the critical temperature and displays cooling-
rate-dependent configurations. Surprisingly, magnetic noise persists
well below Tc, with a strength that increases at lower temperatures
- contrary to expectations. This behavior, detected via spin deco-
herence, points to an intrinsic origin driven by competition between
supercurrent density and thermal fluctuations. Our results establish
single-spin microscopy as a powerful platform for investigating fluctu-
ations in 2D superconductors.

MA 15.7 Tue 12:30 HSZ/0003
Quantum sensing of a synthetic 3D spin texture — eR. J. PENA
RomAN!:2:3 S Marry!2, F. Samap®5, S. Josepuy®, A. MorAaLESS,
S. CHATTOPADHYAY!3, A. KAikay?, K. KErRN?'7, O. HELLWIc®®, and
A. Singual»23 — HTFMP, Dresden University of Technology — 2Max
Planck Institute for Solid State Research — 3Wurzburg-Dresden Clus-
ter of Excellence (ct.qmat) — “Institute of ITon Beam Physics and Ma-
terial Research, Helmholtz-Zentrum Dresden-Rossendorf — SInsititute
of Physics, Chemnitz University of Technology — QZabre AG, Zurich
— TInstitute de Physique, Ecole Polytechnique Fédérale de Lausanne

Multilayered synthetic antiferromagnets (SAFs) are artificial three-
dimensional (3D) architectures engineered to create novel, complex,
and stable spin textures. Magnetic imaging of the spin texture is a
crucial step for achieving tailored material performance and new func-
tionalities. However, the deterministic detection of the magnetic tex-
tures and their quantitative characterization at the nanoscale remains
challenging. Here, we use nitrogen-vacancy scanning probe microscopy
under ambient conditions to perform quantitative vector-field magne-
tometry in a multilayered SAF. We demonstrate distinct fingerprints
emerging from spin noise and constant stray fields, providing insights
into the structure of domains and domain walls, as well as into mag-
netic noise associated with thermal spin waves. Combined with modern
machine learning approaches, this work opens up new possibilities for
quantitative magnetometry in materials with tailored and complex 3D
spin textures.

MA 16: Skyrmions |

Time: Tuesday 9:30-12:45

MA 16.1 Tue 9:30 HSZ,/0004
Charge Order, Spin textures, and Electronic Structure of
Eu(Ga,Al)4 — STEVEN GEBEL!, ALEKSANDR SUKHANOVZ, ARTEM
Korsuunov3, JAIME Mova?, KevIN ALLEN®, EMILIA MOROSAN®,
and eMAREIN RaHN? — 1TU Dresden, Germany — 2Universitit
Augsburg, Germany — 3ESRF, Grenoble, France — *Princeton Uni-
versity, USA — ®Rice University, USA

The tetragonal intermetallic series Eu(Ga,Al)4, is known for a range of
interesting phenomena, ranging from the nodal line semimetal EuGa4
to centrosymmetric skyrmion phases in EuAly. It would be of great
interest to design the band topology of these materials and, in partic-
ular, to understand how it may couple to electronic correlations. To
this end, one must clarify by what mechanisms the multifaceted spin-
and charge-ordering instabilities of this series arise from the underlying
electronic band structure. For instance, structural modifications and
charge density waves exist throughout the series, but show a variable
response to hydrostatic pressure — hinting at competing mechanisms.
We provide an overview of the ordered phases in Eu(Ga,Al)4 and then
show how X-ray crystallography using diamond anvil pressure cells
draws a clear line between different structural instabilities. Comple-
mentary measurements using inelastic X-ray scattering also provide ev-
idence on the underlying electron-phonon coupling mechanisms. Our
results provide a tentative x-P-T phase diagram of Eu(Gaji_gzAlz)4
and highlight interesting questions, e.g. regarding the origin of anoma-
lous Hall effects in EuGay4 and the nature of a new pressure-induced
structural phase of EuAly.

MA 16.2 Tue 9:45 HSZ/0004
Topological pumping of skyrmionic textures in spiral mul-
tiferroics — eLuca Maranzanal:2, Maxim MosTovoy3, NaoTo
Nacaosa?® and SEreEY ARTYUKHIN! — 1Quantum Materials The-
ory, Italian Institute of Technology, Via Morego 30, Genoa, Italy —
2Department of Physics, University of Genoa, Via Dodecaneso 33,
Genoa, Italy — 3Zernike Institute for Advanced Materials, Univer-
sity of Groningen, Nijenborgh 3, 9747 AG Groningen, Netherlands —
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Location: HSZ/0004

4RIKEN Center for Emergent Matter Science (CEMS), Wako, Saitama
351-0198, Japan — ®Fundamental Quantum Science Program, TRIP
Headquarters, RIKEN, Wako 351-0198, Japan

Precise positioning of topological defects is crucial for racetrack memo-
ries, where their positions along a magnetic nanotrack encode informa-
tion. Conventional approaches rely on engineered pinning landscapes,
which increase power consumption. Here, we show that spiral multi-
ferroics serve as a natural ruler for electric-field-driven positioning of
skyrmionic textures, extending the concepts introduced in [1]. An os-
cillating electric field, assisted by anisotropy or a static magnetic field,
displaces the topological defect by exactly one spiral period per full
oscillation of the field. Such adiabatic pumping, reminiscent of Thou-
less pumping, is topologically protected and remains robust against
small perturbations. Our work proposes a route to electrically driven,
topologically protected transport of spin textures and positions spiral
multiferroics as a natural platform for skyrmion racetracks.

[1] L. Maranzana, M. Mostovoy, N. Nagaosa, and S. Artyukhin,
arXiv:2502.13083 (2025).

MA 16.3 Tue 10:00 HSZ/0004
Statistical Signature of Chirality as a Probe of Skyrmion
Topology and Collapse Dynamics — Suiyu Zsaoul, eKaIl
Litzivs?, FeLix BUTrNer?3, and Lucas Carerral?
IDepartment of Physics, Brown University, Providence, Rhode Island
02912, USA — 2Center for Electronic Correlations and Magnetism,
University of Augsburg, Augsburg, Germany — 3Helmholtz-Zentrum
Berlin fiir Materialien und Energie, 14109 Berlin, Germany — *School
of Engineering, Brown University, Providence, Rhode Island 02912,
USA

Magnetic skyrmions are topological spin textures whose robustness
has driven intense interest for spintronic applications, yet direct ex-
perimental evidence linking topology to stability has been limited. We
introduce an accessible, material-agnostic method to probe skyrmion
topology statistically by measuring annihilation field distributions us-
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ing Kerr microscopy. By tuning in-plane magnetic fields, we drive
transitions from topologically nontrivial to trivial skyrmion states and
observe a clear shift in annihilation behavior: skyrmions show broad,
thermally activated distributions, while trivial bubbles collapse de-
terministically with narrow distributions. Micromagnetic simulations
corroborate this correlation between topology and collapse statistics.
Our approach enables straightforward chirality detection and skyrmion
state control without specialized imaging or transport probes. The
ability to toggle between deterministic and stochastic collapse suggests
new device concepts, including synchronized deletion for memory and
topology-tunable randomness for probabilistic applications.

MA 16.4 Tue 10:15 HSZ/0004
observation of a distorted tilted conical spiral at the surface
of Cu,0SeO3 — oSina MenBoobi!, Victor UKLEEVZ, CHEN Luo?,
RADU ABRUDAN2, FLORIN RaDU2, CHRISTIAN Back!, and AisHa
AqQEEL3 — !School of Natural Sciences, Technical University of Mu-
nich, Garching, Germany — 2Helmholtz-Zentrum Berlin fiir Materi-
alien und Energie, Berlin, Germany — 3Institute of Physics, University
of Augsburg, Augsburg, Germany

Chiral magnets such as CuaOSeO3 host a rich variety of noncollinear
spin textures [1]. Using resonant elastic X-ray scattering (REXS),
where the magnetic satellites are captured as scattered intensity on a
CCD detector, we observed a well-ordered surface texture referred to
as a distorted tilted conical (dTC) spiral phase. This phase displays
strong anharmonicity, evidenced by pronounced higher-order magnetic
satellites. Tilting the applied magnetic field causes a continuous reori-
entation of the dTC propagation vector and increases its modulation
wavevector, revealing a high sensitivity of the surface spiral to field di-
rection. Importantly, by combining REXS with rocking-curve analysis,
we determine the full scattering vector of dT'C, about 0.0718 nm~!.
This value is significantly smaller than the reported bulk TC wavevec-
tor (= 0.095 nm~1!) [2], providing direct evidence that the surface
spiral is intrinsically distorted and cannot be explained by a simple
bulk-like conical modulation [3].

[1] A. Ageel, et al., Phys. Rev. Lett. 126, 017202 (2021). [2] E.
Marchiori et al.,, Commun. Mater. 5, 202 (2024). [3] S. Mehboodi et
al. Sci. Technol. Adv. Mater. 26, 2532366 (2025).

MA 16.5 Tue 10:30 HSZ/0004

manipulation of magnetic skyrmions and anti-
2,3
k)

Optical
skyrmions — eDorLA CHAKRABARTTY!, ANDREAS WENDELN
MANUEL ZAHND?, SascHA ScuiArer?3, and IsTVAN KEzsMARKI! —
IExperimentalphysik V, Center for Electronic Correlations and Mag-
netism, Institute for Physics, University of Augsburg, Augsburg, D-
86135, Germany — 2Regensburg Center for Ultrafast Nanoscopy, Uni-
versity of Regensburg, Regensburg, 93040, Germany. — 3Department
of Physics, University of Regensburg, Regensburg, 93040, Germany.
— ANTNU Trondheim, Trondheim, 7034, Norway

Topological magnetic textures like skyrmions and antiskyrmions, have
potential applications in next-generation spintronic devices. No-
tably, skyrmions and antiskyrmions can be viewed as particle- and
antiparticle-like entities, respectively, with opposite topological charges
and the potential to annihilate each other or be created in pairs. The
controlled and fast manipulation of these spin textures are crucial for
their practical applications.

In this work, we utilized in-situ femtosecond optical pulses in Lorentz
microscopy and investigated the possibility of manipulating skyrmions
and antiskyrmions. Our preliminary results show that ultrafast laser
excitation can induce a helicity switching of elliptical skyrmions as
well as the transformation between different spin textures, such as
skyrmions, antiskyrmions, non-topological bubbles and stripes. A sta-
tistical analysis of our observations provides insights into the energy
landscape of these magnetic patterns. Our findings suggest that laser
pulses can control topological magnetic states.

MA 16.6 Tue 10:45 HSZ/0004

induced by the deformation of a
1,2

Emergent reactance
current-drive skyrmion lattice — eMATTHEW LITTLEHALES
Max Bircu?, Axiko Kikkawa®, Yasusiro Tacgucur®, Dieco
ALBA VENEROZ, PETER HaTTON!, NAOTO NAGAOSA3%, YOSHINORI
Tokura3:5:6 and Tomoyuk! YokoucH1® — ! Department of Physics,
Durham University, South Road, Durham, DH1 3LE, UK — Z2ISIS
Neutron and Muon Source, Rutherford Appleton Laboratory, Did-
cot, OX11 0QX, UK — 3RIKEN Center for Emergent Matter Science
(CEMS), Wako, Japan — 4Fundamental Quantum Science Program
(FQSP), TRIP Headquarters, RIKEN, Wako, Japan — 5Department
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of Applied Physics, University of Tokyo, Tokyo, Japan — $Tokyo Col-
lege, University of Tokyo, Tokyo, Japan

Emergent electromagnetism offers an opportunity to develop novel ap-
plications by exploiting quantum mechanics. In condensed matter sys-
tems, the Berry phase acquired by conduction electrons acts as an
emergent electromagnetic field, facilitating phenomena akin to clas-
sical electromagnetism. Magnetic skyrmions, spin vortices with non-
trivial topology, offer a unique opportunity to investigate emergent
electromagnetism. For example, non-trivial transport responses from
magnetic skyrmions arise from the emergent Lorentz force and electro-
magnetic induction. Here, we present two new examples of emergent
electric fields arising simultaneously from skyrmion lattice dynamics
in MnSi. We find out-of-phase components in the electrical transport,
reminiscent of a reactance, and attribute their existence to inertial,
and deformative, current-driven skyrmion lattice dynamics.

15 min break

MA 16.7 Tue 11:15 HSZ/0004
Ab inito quantum transport for sub-10 nm skyrmions in 2D
magnets — eMoRITZ A. GOERZEN, SALOME TRILLOT, and DONGZHE
L1 — CEMES, Université de Toulouse, CNRS, France

Topological spin textures, such as magnetic skyrmions, play a central
role in modern magnetism and have attracted significant interest in
both fundamental studies and spintronics applications. Ab initio the-
ory can provide a direct connection to experiments, giving access to the
material-dependent physics behind the observed effects. However, the
high computational cost makes it difficult to model chiral skyrmions,
which typically span several nanometers and arise from competing
magnetic interactions. Here, we present a novel workflow capable of
treating the electronic structure and transport properties of sub-10 nm
skyrmions at the full ab initio level. We then apply this technique to
investigate the electrical detection and chirality-induced orbitronics ef-
fects in 2D magnets. In particular, we demonstrate how non-collinear
magnetoresistance, chirality-induced orbital moments, and orbital Hall
effects evolve with skyrmion size, helicity, and spin-orbit coupling.

MA 16.8 Tue 11:30 HSZ/0004
Magnetic anisotropies resolved in the skyrmion-host GaV4Sg
by high-field electron spin resonance spectroscopy — elaNAC
Fries!, Titusz FEHER!, NORBERT MARCELL NEMES!, ANDRAS
JANnossy?, DAvip SzaLLerb23 SANDOR BorDACs®®, VLADIRMIR
TsurkaN®, and IsTvAN KgzsmARKI* — !Department of Physics, In-
stitute of Physics, Budapest University of Technology and Economics,
Muegyetem rkp. 3., H-1111 Budapest, Hungary — 2HUN-REN-BME
Condensed Matter Physics Research Group, Budapest University of
Technology and Economics, Muegyetem rkp. 3., H-1111 Budapest,
Hungary — 3Experimental Physics V, Center for Electronic Corre-
lations and Magnetism, University of Augsburg, D-86135 Augsburg,
Germany — 4GFMC, Departamento de Fisica de Materiales Universi-
dad Complutense de Madrid, 28040 — ®Institute of Applied Physics,
MD 2028, Chisinau, R. Moldova

Appearance of exotic types of magnetic ordering, such as skyrmions,
strongly depends on the magnetic anisotropies present in a mate-
rial, particularly in axially symmetric systems where second-order
anisotropy in spin-orbit coupling is allowed. Here, we used high-field
electron spin resonance spectroscopy (ESR) to study the field and ori-
entation dependence of the spin excitation in the field-polarized state
of GaV4Sg. Below Tg = 44 K, the material transforms from a cubic
phase to a polar rhombohedral phase, giving rise to multiple structural
domains at low temperatures. We assigned the observed resonance
modes to the corresponding polar domains and identified the relevant
anisotropies - magnetocrystalline and g-factor - of GaV4Ssg.

MA 16.9 Tue 11:45 HSZ/0004
Isolated Magnetic Hopfions — XiaoweN CHEN!, eNikorLar S.
KiseLev?, Fiipp N. RyBakov3, DoNgHAI YaNG!, and FENGSHAN
ZuENG! — 1South China University of Technology, Guangzhou, China,
— 2Forschungszentrum Jiilich, Germany — 3Uppsala University, Swe-
den

Hopfions are three-dimensional topological solitons formed by closed
loops of vortex strings. In magnetic crystals, hopfions have so far been
observed only in unusual configurations in which they are linked to
skyrmion strings [1]. Although theory predicts the existence of stable,
isolated hopfions in frustrated magnets [2] and chiral magnets [3], their
experimental realization has remained elusive. Here we report laser-
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induced nucleation and direct TEM observation of isolated magnetic
hopfions in the B20-type FeGe crystal [4]. We map out the nucleation
conditions as a function of laser fluence and external magnetic field.
Good agreement between experimental data and micromagnetic sim-
ulations unambiguously confirms the emergence of isolated hopfions
and reveals their detailed structure. We derive the relevant topologi-
cal invariant for hopfions embedded in helical or conical backgrounds
and calculate its integer values for the observed objects. We demon-
strate that these hopfions are stable without geometrical confinement
and can coexist and interact with other topological spin textures. [1]
F. Zheng, et al., Nature 623, 718 (2023). [2] F. N. Rybakov et al.,
APL Mater. 10, 111113 (2022). [3] J.-S. B. Tai & I. I. Smalyukh,
Phys. Rev. Lett. 121, 187201 (2018). [4] X. Chen, et al., preprint on
Research Square https://doi.org/10.21203/rs.3.rs-7435743 /v1

MA 16.10 Tue 12:00 HSZ/0004

Strain-controlled topological magnetic textures in anti-
skyrmion hosting materials — eSOMASREE BHATTACHARJEE!,
IsTvAN KgzsMARKIZ, and JAN MaserLr! — !Institute of Theoretical

Solid State Physics (TFP), Karlsruhe Institute of Technology (KIT),
76049 Karlsruhe, Germany — 2Experimental Physics V, Center for
Electronic Correlations and Magnetism, Institute of Physics, Univer-
sity of Augsburg, 86159 Augsburg, Germany

In non-centrosymmetric crystal structures with Doy or S4 symmetry,
anisotropic Dzyaloshinskii-Moriya interaction (DMI) stabilizes anti-
skyrmions which was recently confirmed experimentally [1,2]. In these
materials, easy-axis anisotropy additionally stabilizes skyrmions and
non-topological bubbles in certain ranges of external magnetic fields
and lamella thicknesses. The competition between magnetic dipolar
interaction and DMI renders skyrmions elliptical depending on their
handedness. Also, dipolar interaction stabilizes skyrmion caps on top
of antiskyrmions which renders them rectangular [3]. In this work,
we investigate how external mechanical strain can be used as an addi-
tional tuning parameter for the stability of these topological magnetic
textures. We show that strain breaks the degeneracy of distinct types
of elongated skyrmions and antiskyrmions, which can be used to con-
trollably switch the helicity of the textures. [1] A. Nayak et al. Nature
548, 561 (2017), [2] K. Karube et al. Nat. Mater. 20, 335 (2021), [3]
F. S. Yasin, J. Masell, et al., Adv. Mater. 36 (16), 2311737 (2024)

MA 16.11 Tue 12:15 HSZ/0004
MULTISTABLE SKYRMIONS IN THIN NANODOTS —
oeMarreusz ZELENTH? and Macies Krawczyk? — 'FACHBEREICH
PHYSIK AND LANDESFORSCHUNGSZENTRUM OPTIMAS,
RHEINLAND-PFALZISCHE TECHNISCHE UNIVERSITAT
KAISERSLAUTERN-LANDAU, 67663 KAISERSLAUTERN, GER-

MANY — 2Faculty of Physics and Astronomy, Adam Mickiewicz
University, Poznan, ul. Uniwersytetu Poznanskiego 2, Poznan, Poland

We present a new method for controlling and manipulating magnetic
skyrmions in ultrathin multilayer structures by employing spatially tai-
lored magnetostatic fields produced by ferromagnetic rings. Through a
combination of analytical calculations and micromagnetic simulations,
we demonstrate that the stray field generated by a Co/Pd ferromag-
netic ring with perpendicular magnetic anisotropy can markedly in-
crease the stability of skyrmions in an Ir/Co/Pt nanodot even when
the Dzyaloshinskii Moriya interaction is entirely absent. Our analysis
reveals a multistable behaviour, in which skyrmions can exist with two
or even three distinct diameters, depending on the magnetization direc-
tion of the ring. The associated energy barriers separating these states
are substantial, indicating possible applications in binary or multilevel
magnetic data storage. We further show that transitions between these
states can be triggered in a controlled and robust manner using short
magnetic-field pulses. Overall, our approach offers a versatile strat-
egy for engineering the magnetostatic energy landscape and designing
skyrmion-based devices with customizable stability characteristics.

MA 16.12 Tue 12:30 HSZ/0004
First-Principles calculation of skyrmion collapse via the
geodesic nudged elastic band approach — eN1HAD ABUAWWAD!,
DaANEL  WORTMANN!, GREGOR MICHALICEK!, and STEFAN
BrugeLb2 — 1Peter Griinberg Institut, Forschungszentrum Jiilich &
JARA, 52425 Jiilich, Germany — 2Institute for Theoretical Physics,

RWTH Aachen University, 52074 Aachen, Germany

Magnetic skyrmions are often investigated using spin models parame-
terized from first-principles calculations and achieving a fully ab initio
description of skyrmion energetics and collapse mechanisms remains
a significant challenge. In this work, we present a high-performance
computing density functional theory (DFT) framework to compute
both the skyrmion structure and its minimum-energy collapse path-
way. Using the all-electron FLEUR code [1] within the AiiDA-FLEUR
workflow environment [2], we construct an automated geodesic nudged
elastic band (GNEB) workflow designed to determine the skyrmion col-
lapse mechanism entirely from first principles. The method generates
a sequence of intermediate magnetic states via geodesic interpolation
between an initial skyrmion configuration and the final ferromagnetic
state, and each image is evaluated under constrained magnetic mo-
ments to obtain accurate total energies and true magnetic forces. The
resulting energy profile reveals the minimum energy path (MEP) and
the associated barrier governing the topological skyrmion collapse. We
compared these with the spin-model approach.

[1] D. Wortmann, et al. FLEUR, Zenodo (2023). [2] J. Broeder, et al.,
Proc. Extreme Data Workshop 40, 43*48 (2019).

MA 17: Multiferroics and Magnetoelectric Coupling (joint session MA/FM)

Time: Tuesday 9:30-12:30

MA 17.1 Tue 9:30 POT/0112
Electric polarization driven by non-collinear spin alignment:
first principles calculations — eSErRGIY MaNkovsky! 3, SviTLANA
PorLesval, JAN MiNaR2, HoNGBIN ZHANG3, and HUBERT EBERT! —
Ludwig Maximilian University of Munich, Munich, DE — 2University
of West Bohemia, Pilsen, CZ — 3TU Darmstadt, Darmstadt, DE

We present an approach for first principles investigations of the spin
driven electric polarization in type II multiferroics. We propose a
parametrization of the polarization with the parameters calculated
using the multiple scattering Green function (KKR-GF) formalism.
On this basis, the induced electric polarization of a unit cell can be
represented in terms of three-site parameters. Those antisymmetric
with respect to a spin permutation can be seen as an ab-initio based
counter-part to the phenomenological parameters used in the inverse-
DMI model. Beyond to this, our new approach gives direct access
to the element- and site-resolved electric polarization. To demonstrate
the capability of the approach, we consider several examples, for which
the magneto-electric effect is observed either as a consequence of an
applied magnetic field (Cr2O3), or as a result of a phase transition to
a spin-spiral magnetic state (Mnlz and AgCrO»).

MA 17.2 Tue 9:45 POT/0112

Competition Between Multiferroic and Magnetic Soliton
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Location: POT/0112

Lattice States in DyFeO3 — eNIkiTA ANDRIUSHIN!, STANISLAV
NikiTiN2, OvysTEIN FieLivacl®, EKATERINA POMJAKUSHINAZ,
ALEXANDRA TURRINI?Z, SERGEY ARTYUKHIN?, CHRISTOF

ScHNEIDER2, and MaxiM MosTovoy TU Dresden, Germany

— 2PSI, Switzerland — 3IFE, Norway — “IIT, Italy — ®University
of Groningen, The Netherlands

5 1

Simultaneous breaking of time-reversal and inversion symmetries in
multiferroics couples ferroelectricity to magnetism and produces un-
usual phenomena relevant for next-generation electronics. A notable
case is DyFeOs, which under magnetic fields shows a giant linear mag-
netoelectric response and a large spontaneous polarization arising from
coexisting Fe and Dy orders. Using high-resolution neutron diffraction,
we demonstrate that at zero field DyFeOs hosts an incommensurate
magnetic soliton lattice formed by spatially ordered Dy domain walls
with an average size of 231(8) A. Long-range interactions between these
walls are mediated by magnons in the Fe subsystem, analogous to a
Yukawa force. An applied magnetic field destroys the incommensurate
order, restores the linear magnetoelectric response, and stabilizes the
ferroelectric state. The magnetic domain walls carry electric charge,
and the soliton array dimerizes when both electric and magnetic fields
are applied. Simulations using experimental parameters indicate that
competition between ferroelectric and incommensurate states can be
effectively tuned by an electric field.



Dresden 2026 — MA

Tuesday

MA 17.3 Tue 10:00 POT/0112
Magnetoelectric coupling in antiferromagnetic BiCoO3 —
eVERONICA GoIaN!, FEDIR BoropAVKA!, PETR PROSCHEK?, MAXIM
SaviNnov!, CurisTELLE KapLec!, Hong DoNG NGUYEN!, ANDREI A.
BeLik®, and StanisLav Kambal — lInstitute of Physics of the Czech
Academy of Sciences, Prague, Czech Republic — 2Department of Con-
densed Matter Physics, Charles University, Prague Czech Republic —
3National Institute for Materials Science: Tsukuba, Ibaraki, Japan

BiCoO3 is a potential multiferroic material with a C-type antiferro-
magnetic phase transition at T =470 K and a hypothetical ferroelec-
tric phase transition around 1000 K (the sample decomposes at around
470 °C).[1] First-principles calculations predict an unusually strong
antimagnetoelectric coupling in BiCoOs.[2] However, no experimen-
tal measurements have been reported in the literature to determine
the magnetoelectric coupling or related structural properties. This is
mainly because BiCoOgs requires high-pressure and high-temperature
sintering. We have measured the dielectric permittivity, ferroelectric
hysteresis loops, and Raman, THz, and IR spectra to probe the fer-
roelectric behavior. In addition, we found that BiCoO3s exhibits well-
measurable non-linear magnetoelectric coupling.

[1] Oka et al., J. Am. Chem. Soc., 132, 9438-9443 (2010)

[2] Braun et al., Phys. Rev. B, 110, 144442(2024)

MA 17.4 Tue 10:15 POT/0112
Investigation of the piezomagnetic effect in CaBaCo407 —
eJyoTIRANIAN Rout!, Yusuke Toxkunaca?, Yasujiro TAGUCHIZ,
YosHINORI TokURAZ, BERND BUcHNER!'3, and ViLmos Kocsis! —
HFW-Dresden — 2RIKEN, CEMS, Japan — 3TU-Dresden

In a magnetoelectric material the electric and magnetic responses are
intertwined and cross control via the application of external magnetic
and electric field are enabled. Ferroelectric polarization implies a spe-
cial distortion of the lattice where dipolar moment related to the sepa-
ration of the positive and negative ions are not compensated within the
unit cell. Therefore we immediately can imagine the intricate and com-
plicated connection between the magnetoelectric and magnetoelastic
properties of a multiferroic.

The Swedenborgite CaBaCo4O7 exhibits a polar structure, which
is accompanied by a ferrimagnetic order at Tc=62K and a record
large change in the ferroelectric polarization. Correspondingly, former
magnetoelastic measurements have indeed confirmed the presence of
a giant magnetoelastic distortion close to T¢; However, less is known
about the magnetoelastic anisotropies.

Here, we report a detailed study of the magnetoelastic anisotropy,
completing the connection between magnetoelasticity and magneto-
electricity in this material family. We also report on an unusual fea-
ture of the piezomagnetic effect, which suggests the importance of the
orbitals in the piezomagnetoelectric effects.

MA 17.5 Tue 10:30 POT/0112
Multiferroic altermagnetism and magneto-orbital excita-
tions in monolayer VCI3 — eLuici CameraNo2, ApoLro
OTerO FuMmEGA3, ALESSANDRO STrROPPAZ, JosE Lapo3, and G-
ANNI PrOFETAY'2 — 1University of L’aquila, 67100 L’Aquila, Italy
— 2CNR-SPIN L’Aquila, 67100 L’Aquila, Italy — 3Aalto University,
02150 Espoo, Finland

Van der Waals monolayers featuring magnetic states provide funda-
mental building blocks for artificial quantum matter. In this contri-
bution I will present the emergence of a symmetry broken multifer-
roic ground state featuring magneto-orbital excitations and nematic
d-wave altermagnetism in monolayer VCI3 [1-4]. All these physics
arises from a pure electronic symmetry breaking ultimately stabiliz-
ing an antiferro-orbital order ground state showing the emergence of
an electronic polarization. Recent experimental evidence report sig-
natures of symmetry breakings and ferroelectricity combined with 2D
magnetism, establishing monolayer VCI3 as a novel 2D multiferroic
driven by orbital ordering.

References

1. Mastrippolito D., Camerano L. et al. Phys. Rev. B 108,045126
(2023)

2. Camerano, L. et al. 2D Mater. 11, 025027 (2024)

3. Camerano, L. et al. Nano Lett. 25, 4825,4831 (2025)

4. Camerano, L. et al. npj 2D Mater Appl 9, 75 (2025)

MA 17.6 Tue 10:45 POT/0112
Electric control of antiferromagnetic states in an insula-
tor — eSomNnaTH GHARA!, MaXIMILIAN WINKLER!, SEBASTIAN
VLADIMIR

Scamip!2, LiLian Propan!, KoRBINIAN GEIRHOS!,
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Tsurkan!3, WenBo GEe?, WEDA Wu?, ANDRAS HALBRITTERZ,

StePHAN Krouns!, and IstvAN KgzsmArki! — lEPS5, Institute
of Physics, University of Augsburg, Germany — 2Department of
Physics, Budapest University of Technology and Economics, Hungary
— 3Institute of Applied Physics, Moldova State University, Repub-
lic of Moldova — *Department of Physics and Astronomy, Rutgers
University, USA

Electric control of antiferromagnetic (AFM) order is highly desirable
for the development of ultrafast and energy-efficient spintronic devices.
In this talk, I will show that the strong linear magnetoelectric coupling
in the collinear AFM insulator Co30O4 enables full isothermal control of
AFM order by electric fields deep within its AFM phase, i.e. the Néel
vector can be either reversed instantaneously or rotated smoothly. Im-
portantly, we found that even in macroscopic volumes of Co30y4, the
non-volatile switching between time-reversed AFM states occurs on
timescales as short as a few tens of nanoseconds. These observations
suggest that the quasi-cubic AFM insulators, such as Co3Oy4, provide
an ideal platform for ultrafast manipulation of microscopic AFM do-
mains and may lead to the realization of antiferromagnet-based spin-
tronic devices.

Ref: S. Ghara et al., Phys. Rev. Lett. 135, 126704 (2025).

15 min break

MA 17.7 Tue 11:15 POT/0112

Optical detection of magnetic order in SmFe3(B03)4
— eBALINT Brkr!, Bence Szisz!, I. A. Gupm?, L. N.
BeEzMATERNYKHZ, DAvID SzALLER', and SANDOR Borpics! —

1Budapest University of Technology and Economics, Budapest, Hun-
gary — 2Krasnoyarsk, Russia

The chiral crystal structure of SmFe3(BO3)4 hosts an easy-plane an-
tiferromagnetic phase below 32 K. Due to the broken inversion, the
magnetic order induces electric polarization in this compound, but
this polarization averages out to zero when domains are randomly ori-
ented in the ab plane. We studied the 4f-4f excitations of Sm3% ions
using polarization resolved magneto-optical spectroscopy. Low mag-
netic fields, <2 T give rise to linear dichroism that we associate with
the rearrangement of antiferromagnetic domains. In finite fields, we
could determine the polarization selection rules in a state where the
orientation of the antiferromagnetic domains is well defined. More-
over, we detected non-reciprocal absorption of light, which is a finite
frequency fingerprint of the optical magnetoelectric effect.

MA 17.8 Tue 11:30 POT/0112
A high-temperature multiferroic Tba(MoO4)s — eSHIMON
Taimma, HipETosHl Masuba, YoicHl Nii, SHoJiro KiMmMURA, and
YosHiNORI ONOSE — Institute for Materials Research, Tohoku Uni-
versity, Sendai, Japan

We demonstrated magnetic control of ferroelectric polarization at 432
K in ferroelectric and ferroelastic Tho(MoO4)3, in which the polar-
ity of ferroelectric polarization is coupled to the orthorhombic strain
below the transition temperature 432 K.

The paramagnetic but strongly magnetoelastic Th3* magnetic mo-
ments enable the magnetic control of ferroelectric and ferroelastic do-
mains; the ferroelectric polarization is controlled depending on whether
the magnetic field is applied along [110] or [110].

MA 17.9 Tue 11:45 POT/0112
Towards topological switching in multiferroics — e ALESSANDRO
GRANERO and SERGEY ARTYUKHIN — Italian Institute of Technology
(IIT), Genova, Italy

Magnetoelectric switching in GdMn205 [1] is the first known exam-
ple of topological ferroic switching, where magnetic field sweeps across
the spin-reorientation transition induce incremental 90° spin rotations
described by a topological winding number. While the behavior has
been rationalized with a microscopic model, symmetry conditions and
minimal model ingredients that enable this behavior are poorly under-
stood. Here we use a symmetry-based Landau theory approach and
demonstrate that a toy model with two frustrated antiferromagnetic
subsystems and a low-symmetry anisotropy captures the topological
switching behavior. The model reveals how sweeps of the driving field
move the free-energy minimum continuously in spin-orientation space,
in contrast to conventional ferroelectric switching that relies on fixed
*P minima and domain-wall nucleation. Multiple switching pathways
enabled by the simultaneous presence of E and H fields are summa-
rized by a "switching diagram" [2], linking regions of the H and E
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field amplitudes to distinct sequences of magnetoelectric transitions.
Small parameter variations near diagram boundaries redirect the sys-
tem along different routes. The results establish a minimal model for
topological switching in GdAMn20O5 and guide the search for topological
switching phenomena in other materials. [1] L. Ponet, et al.: Nature
607, 81-85 (2022) [2] M. Ryzhkov, A. Granero et al.: Communication
Materials, in press

MA 17.10 Tue 12:00 POT/0112
Observation of antiferromagnetic domains by low-
temperature photoluminescence microscopy — eBENCE SzAsz
— Physics Department, Budapest University of Technology and Eco-
nomics, Budapest, Hungary

The optical oscillator strengths of crystal-field transitions in magne-
toelectric antiferromagnets can serve as specific signatures of the un-
derlying magnetic order. In this work, I investigate the feasibility of
identifying magnetic domains using a low-temperature optical photo-
luminescence microscopy system.

MA 17.11 Tue 12:15 POT/0112
Spectroscopy of coupled magnetic and electric resonances
— eDAviD SzaLLer!:2, ArTeM M KUzMENKO®?, ALEXANDER A

MUKHIN®, ALEXEY SHUVAEVZ, and ANDREI PmmeENovZ — 1HUN-
REN-BME Condensed Matter Physics Research Group, and Depart-
ment of Physics, Institute of Physics, Budapest University of Technol-
ogy and Economics, Muegyetem rkp. 3., H-1111 Budapest, Hungary
— 2Institute of Solid State Physics, TU Wien, 1040 Vienna, Austria
— 3Moscow, Russia

Controllable non-reciprocal propagation of light is an intensively in-
vestigated field of optics, with studies motivated both by fundamen-
tal questions and possible telecommunication applications. So far,
polarization-independent, switchable one-way transparency has been
demonstrated at certain resonances of multiferroic crystals at cryo-
genic temperatures and in high magnetic fields, limiting the practi-
cal implementation. As an alternative approach, we present one-way
transparency of an artificial layered structure consisting of split-ring
metamaterial and magnetic substrate layers interacting in the dynamic
regime [1]. Our quasi-optical experiments in the GHz frequency range
show that this unique combination breaks time and space inversion
symmetries in external magnetic field. The ease of tuning the dy-
namic response and the controllable one-way transparency make this
approach promising for real-world applications.
[1] A. M. Kuzmenko et al., Phys. Rev. B 112, 134434 (2025).

MA 18: Caloric Effects in Ferromagnetic Materials (joint session MA/TT)

Time: Tuesday 9:30-11:30

Invited Talk MA 18.1 Tue 9:30 POT/0151
Magnetic Cooling: From applications at room temperature
to hydrogen liquefaction — eT. GorrscuaLL!, E. Bykov!, M.
StrassuEmM!, T. PrarTte?, C. Fusta?, D. Benke2, M. Fries?,
W. Liv3, A. Doring3, K. Skokov3, O. GurrLEiscH3, and J.
Wosnitzal — 1Helmholtz-Zentrum Dresden-Rossendorf, Dresden,
Germany — MAGNOTHERM Solutions GmbH, Darmstadt, Ger-
many — 3Technical University of Darmstadt, Darmstadt, Germany

Magnetic cooling can be utilized to construct environmentally friendly
cooling devices, air conditioners, and heat pumps. Recently, low tem-
peratures became the focus of attention as an area of application for
magnetocaloric cooling, namely for hydrogen liquefaction. The con-
ventional liquefaction process uses up to 40 % of the lower heating
value of the gas we are compressing, just to liquefy it! Magnetocaloric
materials enable an alternative and more efficient approach. A large
number of compounds are already known that show magnetocaloric
effects in the desired temperature range and new candidates are con-
stantly being added. In this work, we would like to discuss our current
progress for the creation of a materials library for cryogenic appli-
cations. The basis for this is our characterization infrastructure for
materials research at TU Darmstadt and the Dresden High Magnetic
Field Laboratory in static and pulsed magnetic fields. Furthermore,
we also provide an overview of the recent results in the demonstrator
development of a magnetic hydrogen liquefier within the framework of
the European project HyLICAL.

MA 18.2 Tue 10:00 POT/0151
Hydrogen tunned transition temperature of GdFeSi for
magnetocaloric hydrogen liquefaction application — eALLAN
DoriNg!, WEr Livl, Marc StrassHEmM?, TINO GOTTSCHALLZ,
KoNsTANTIN Skokov!, and OLIVER GutrLEiscH' — llnstitute
of Materials Science, Functional Materials, Technical University of
Darmstadt, Darmstadt, Germany — 2Hochfeld-Magnetlabor Dresden
(HLD-EMFL), HZDR, Dresden, Germany

Hydrogen can play an important role in the future carbon-neutral soci-
ety. Among several alternatives to store this energy carrier, the liquid
H2 (LH2) stands out for its higher volume-to-energy ratio. However,
the actual method of H2 liquefaction sums up to 34% of the costs of
LH2. The magnetocaloric cooling could be one alternative to improve
the efficiency of the process. Thus, it is essential to conduct research
on materials exhibiting a strong magnetocaloric effect (MCE) within
the temperature range of 20 K to 77 K. The peak of the MCE is
at transition temperatures, such as the Curie temperature (TC). The
magnetocaloric effect peak of GdFeSi is at 125 K. In this study, the TC
of GdFeSi was shifted to lower temperatures by hydrogenation process,
achieving a shift of over 90 K. By the anisotropic crystal expansion,
GdFeSiH exhibited and higher magnetocaloric effect than the pristine
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alloy, not only by the isothermal entropy change, but also directly mea-
sured adiabatic temperature change. We acknowledge the HyLICAL
project for the funding of this research through grant 101101461, and
Deutsche Forschungsgemeinschaft (DFG) within the CRC/TRR 270
(Project-ID 405553726).

MA 18.3 Tue 10:15 POT/0151
First-principles investigation of chemical substitution and in-
terstitial doping in La(Fe,Si)13 — ¢ ANITA YADAV and MARKUS E.
GRUNER — University of Duisburg-Essen, 47057 Duisburg, Germany

La(FezSii—z)13 is a prominent magnetocaloric material, characterized
by a sharp first-order phase transition and a large associated entropy
change. Its behavior arises from an intricate coupling among the mag-
netic, electronic, and lattice degrees of freedom, which makes the mate-
rial highly responsive to external factors and enables targeted tuning of
its magnetocaloric response [1,2]. The operating range can be modified
through substitution and interstitial loading, which can alter the local
atomic environment and reshape the coupling between structural and
magnetic subsystems. In this work, we employ first-principles calcula-
tions in the framework of density functional theory (DFT) to system-
atically screen the impact of chemical substitution and loading of light
elements on interstitial sites with respect to structural stability, lat-
tice expansion, magnetic interactions, and thermodynamic behavior.
Furthermore, we explore the benefits of machine-learning force-fields
based on our DFT results for an efficient modeling of the thermody-
namic properties of La(Fe;Sii—g)13-based compounds. Funding by
the DFG via TRR270 (B06) is gratefully acknowledged.

[1] M. E. Gruner et al., Phys. Rev. Lett. 114, 057202 (2015)

[2] K. P. Skokov et al., Appl. Phys. Rev. 10, 031408 (2023)

MA 18.4 Tue 10:30 POT/0151
Magnetocaloric Laves phases based on light rare earths:
Addressing Criticality — oM. STrassuEiM2, L. Bryer34,
J. Wosnitzal2, and T. GorrscHALL! — 1Hochfeld-Magnetlabor
Dresden (HLD-EMFL), HZDR, Dresden, Germany — 2Institut fiir
Festkorper- und Materialphysik, TU Dresden, Germany — S5Leibniz
Institute for Solid State and Materials Research Dresden, Germany —
4TU Bergakademie Freiberg, Germany

Laves-phase intermetallic compounds based on heavy rare-earth ele-
ments have long been recognized for their excellent magnetocaloric
performance at low temperatures, making them promising candidates
for cryogenic cooling applications. However, the reliance on heavy rare
earths poses challenges in terms of cost, availability, and sustainabil-
ity. In this work, we explore the magnetocaloric properties of the light
rare-earth-based Laves phase CeFez. By the substitution of Al its
unstable ferromagnetism can be disturbed enough to establish an an-
tiferromagnetic phase below 80 K. Using a combination of structural,
magnetic, and direct adiabatic temperature change measurements at
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the Dresden High Field Laboratory, we investigate the potential of
this antiferromagnetic state for its potential in magnetocaloric hydro-
gen liquefaction.

MA 18.5 Tue 10:45 POT/0151
Pressure effect on the magnetocaloric response of RCog
Laves Phases — oCaATaLINA SaLAzAR-MEJial, E. Bykov!, W.
L2, K. Skokov2?, O. GurrLeiscH?, J. Wosnitzal3, and T.
GorrscHaL! — 1High Magnetic Field Laboratory (HLD-EMFL),
Helmholtz-Zentrum Dresden-Rossendorf, Germany — 2Institut fiir
Materialwissenschaft, TU Darmstadt, Germany — 3Institut fiir
Festkorper- und Materialphysik, TU Dresden, Germany

Rare-earth Laves phases are potential candidates for magnetic refrig-
eration at cryogenic temperatures. They exhibit large magnetocaloric
effects and their transition temperatures can be tuned through elemen-
tal substitutions. In this work, we investigate the effect of hydrostatic
pressure on the magnetism and magnetocaloric effect of RCoz Laves
phases with rare-earth elements R = Tb, Dy, Ho, and Er. In general,
we observe that the Curie temperature, T, decreases with applied
pressure in all alloys. T¢ is most sensitive to pressure in ThCoz,
with dT¢ /dp ~ —22 K/GPa, and this value decreases systematically
along the series, reaching dT¢/dp ~ —7.7 K/GPa in ErCoz. More
interestingly, hydrostatic pressure has an almost negligible effect on
the magnetocaloric response - specifically on the isothermal entropy
change, ASp, with the exception of HoCog, where ASt increases by
about 26% under an applied pressure of approximately 1 GPa and for
a magnetic field change of 5 T.

MA 18.6 Tue 11:00 POT/0151
Manipulating Magnetocaloric Properties Through Magnetic
Exchange at Mn3_xGaC/Fe Interfaces — eIvaNn TaArasov and
UrLr WIEDWALD — Faculty of Physics and Center for Nanointegration
(CENIDE), University of Duisburg-Essen, 47057 Duisburg, Germany

Magnetocaloric materials enable solid-state cooling by exploiting tem-
perature changes under magnetic-field variation. Manganese-based an-
tiperovskites (APVs, Mn3AX) are promising materials due to their
sharp, tunable first-order magnetostructural transition (FOMST). A
key challenge is to control the working temperature window and en-
hance the magnetocaloric response within a given material system.
Tailoring magnetic exchange interactions offers a new strategy.

Here, we investigate APV /Fe bilayers, focusing on interface-driven
exchange effects. Uncoupled MnyGaCjy 1 films show a sharp FOMST
at 189 K with a strong OM /90T peak. A 5 nm Fe cap lowers the tran-
sition to 175 K, broadens hysteresis, and suppresses the OM /T peak
above 1 T. The bare APV exhibits AS;, ~ 10 J kg~ K~ at B=6
T, whereas coupling reduces this to ~ 1 J kg™! K=1 at B =5 T. In
multi-domain bilayers, 9M /T increases by 15% (AFM-FM) and 46%
(FM-PM) for a Fe film thickness of ¢ = 2.6 nm, but disappears for
t = 21 nm, accompanied by an anomaly near 50 K linked to interfacial
AFM ordering.

Funding by the Deutsche Forschungsgemeinschaft (DFG) within
CRC/TRR 270, project B02 (Project-ID 405553726) is gratefully ac-
knowledged.

MA 18.7 Tue 11:15 POT/0151
Frustration and Antiferromagnetic Ordering in Low-
Temperature Materials for Adiabatic Demagnetization —
e ANTON JESCHE, TiM TREU, MARVIN KLINGER, JORGINHO VILLAR
GUERRERO, and PHILIPP GEGENWART — EP VI, Institute of Physics,
University of Augsburg, Germany

The development of improved materials for adiabatic demagnetization
refrigeration (ADR) has been driven increasingly by research on mag-
netically frustrated systems, where competing interactions can sup-
press magnetic ordering to very low temperatures [1]. Such behav-
ior is particularly attractive for low-temperature cooling and has led
to several promising rare-earth-based compounds. Notable examples
include KBaYb(BO3)2, which reaches temperatures near 20 mK [2],
and NaGdP20O7, which demonstrates extended hold times below 2 K
in standard cryogenic environments [3].

This contribution will highlight selected Yb- and Gd-based mate-
rials and discuss the influence of frustration and antiferromagnetic
(AFM) ordering on their cooling performance. Using NaGdP2O7 as
a representative case, we examine how magnetic entropy near AFM
transitions affects ADR behavior under varying magnetic fields and
temperatures. We further show that high-resolution thermodynamic
information, such as heat capacity, can be extracted directly from ADR
curves.

[1] M. E. Zhitomirsky, Phys. Rev. B, 2003, 67, 104421, [2] Y.
Tokiwa, Commun. Mater. 2021, 2, 42, [3] P. Telang, Phys. Rev. B,
2025, 111, 064434

MA 19: Frustrated Magnets | (joint session MA/TT)

Time: Tuesday 9:30-12:30

MA 19.1 Tue 9:30 POT/0361
Spontaneous symmetry breaking in the Heisenberg antifer-
romagnet on a triangular lattice — eBasTiAN PraDpENAsHZ,
GRrIGorR Apamyan!3, and OLEc TcHERNYsHYov! — 1William H.
Miller IIT Department of Physics and Astronomy, Johns Hopkins Uni-
versity, Baltimore, USA — 2Leibniz Institute for Solid State and Ma-
terials Research, IFW, Dresden, Germany — 3Department of Physics,
Massachusetts Institute of Technology, Cambridge, USA

We present a detailed investigation of an overlooked symmetry struc-
ture in non-collinear antiferromagnets that gives rise to an emergent
quantum number for magnons. Focusing on the triangular-lattice
Heisenberg antiferromagnet, we show that its spin order parameter
transforms under an enlarged symmetry group, SO(3)r x SO(2)r,
rather than the conventional spin-rotation group SO(3). Although
this larger symmetry is spontaneously broken by the ground state,
a residual subgroup survives, leading to conserved Noether charges
that, upon quantization, endow magnons with an additional quantum
number—isospin—beyond their energy and momentum. Our results
provide a comprehensive framework for understanding symmetry, de-
generacy, and quantum numbers in non-collinear magnetic systems,
and bridge an unexpected connection between the paradigms of sym-
metry breaking in non-collinear antiferromagnets and chiral symmetry
breaking in particle physics.

MA 19.2 Tue 9:45 POT/0361
Antiferro octupolar order in the 5d! double perovskite
SroMgReOg and its spectroscopic signatures — eDARIO FIORE
Moscal and LeoNiD Pourovskii?3 — University of Vienna, Fac-
ulty of Physics and Center for Computational Materials Science, Vi-
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enna, Austria — 2CPHT, CNRS, Ecole polytechnique, Institut Poly-
technique de Paris, 91120 Palaiseau, France — 3College de France,
Université PSL, 11 place Marcelin Berthelot, 75005 Paris, France

Hidden-order phases governed by high-rank multipolar order parame-
ters have recently been identified in several cubic 5d double perovskites.
Because experimental probes often couple weakly to high-rank mo-
ments, multipolar orders can remain elusive or be misinterpreted as
lower-rank phases. A notable example is the 5d! double perovskite
SroMgReOg, originally proposed as a spin glass and later reclassified
as a conventional dipolar antiferromagnet.

In this work, we show instead that SraMgReOg hosts a hidden anti-
ferroic order of magnetic octupoles. The dominant tetragonal crystal
field isolates a doublet carrying octupolar degrees of freedom, while
weak dipolar moments arise only through admixture of the excited j
= 1/2 spin-orbit multiplet. This octupolar order produces character-
istic quasigapless magnetic excitations and superstructural neutron-
diffraction intensities that peak at large scattering momenta.

This results highlights the tunability of multipolar interactions in
spin-orbit entangled materials and places SraMgReOg with unconven-
tional octupolar phases.

MA 19.3 Tue 10:00 POT/0361

Field-dependent CEF excitations in CesBi — eNIKOLAI
Pavrovskil!, ALEXANDER SukHANovZ, AnToN KuLBakov!,
MICHAEL SMIDMAN®, FEDERICO Mazza*, DARREN PEeTs!,

1 5

Kausnick Parur!, Ross STewarT®, Ross Pirrz®, and DmyTrO
Inosov! — 1TU Dresden, Germany — 2University of Augsburg, Ger-
many — 3Zhejiang University, China — #TU Vienna, Austria —
5ISIS, UK — SANSTO, Australia
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CegBi is a cerium-based intermetallic compound where crystal-field
(CEF) splitting and anisotropic magnetic interactions occur on com-
parable energy scales. To identify the relevant low-energy degrees of
freedom, we investigate the field dependence of CEF-related excita-
tions in single-crystalline Ce2Bi using neutron-scattering techniques.
Single-crystal diffraction establishes the crystallographic symmetry at
the Ce site, providing the structural framework required for interpret-
ing the magnetic excitations. The excitation spectrum shows a clear
magnetic mode within the J = 5/2 manifold whose energy and in-
tensity vary strongly with applied field. Crucially, the mode displays
clear dispersion, demonstrating the presence of exchange interactions;
as a result, what was previously interpreted as a localized CEF' level
is revealed to be a dispersive magnetic exciton. The field-induced evo-
lution of this exciton constrains the mixing within the CEF manifold
and the anisotropy of the ground-state Kramers doublet.

MA 19.4 Tue 10:15 POT/0361
High-field magnetic excitations in a kagome antiferromagnet
— eYosHIHIKO IHARAL, DMYTRO INosovZ, DARREN PEETs2, Moyu
Kato!, and Hirovuki Yosuipal — 1Hokkaido University, Sapporo,
Japan — 2TU Dresden, Dresden, Germany

Magnetic ground states in kagome antiferromagnets have been inten-
sively studied to reveal the quantum mechanically disordered magnetic
states. By applying high magnetic fields, further intriguing phenom-
ena have been introduced such as the plateau in magnetization curve
at the 1/9 of the full saturation value in YCu3(OH)g.5Br2.5. [S. Jeon
et al., Nat. Phys. 20, 435 (2024), S. Suetsugu et al., PRL 132,
226701 (2024), G. Zheng et al., PNAS 122, 2421390112 (2025)]. Al-
though higher magnetic fields induce another magnetization plateau
at the 1/3 of the full saturation, the field strength required to access
the 1/3 plateau is more than 50 T and is too large to perform most
of the microscopic experiments. Thus, we focus on another Cu-based
mineral InCu3z(OH)gCls, which shows the 1/3 plateau around 10 T
due to smaller energy scale of exchange interactions [M. Kato et al.,
Commun. Phys. 7, 424 (2024)]. This allows us to perform NMR ex-
periments in the entire field range reaching the full saturation. The
measured nuclear spin-lattice relaxation rate demonstrates that the
magnetic excitations are gapped in the 1/3 plateau state and the gap
size increases with fields [M. Kato et al., JPSJ 94, 083704 (2025)]. We
will also discuss the magnetic excitations above the 1/3 plateau based
on the results obtained in the high-field magnet in Tohoku Univ.

MA 19.5 Tue 10:30 POT/0361
Evidence for a Near-Ideal Jeff 1/2 Ground State
in Triangular-Lattice Na2BaCo(PO4)2 — eMicueL. M. F.
CarvaLnol?, Suenc H. Cuen!, Yu C. Ku?%, AnacHa Jose®,
RyaN Morrow®, CHANG Y. Kuo34, CHuN F. CHancl, Zuiwer Hul,
MauriTs W. Haverkort®, and Liv H. Tienc! — Max Planck In-
stitute for Chemical Physics of Solids,Dresden — 2Institute of Physics
11, University of Cologne — 3Department of Electrophysics, National
Yang Ming Chiao Tung University, Hsinchu, Taiwan — 4National Syn-
chrotron Radiation Research Center, Hsinchu, Taiwan — ®Institut fuer
Festkoerperphysik, Leibniz IFW, Dresden — SInstitute for theoretical
physics, Heidelberg University
We investigated the local Co 3d electronic structure of
Na2BaCo(PO4)2 using polarization-dependent X-ray absorption spec-
troscopy (XAS) together with full multiplet cluster calculations. To
obtain reliable spectra from this strongly insulating material, we em-
ployed the line-fitting inverse partial fluorescence yield (IPFY) method.
Our combined experimental and theoretical analysis shows that the
Co0O6 octahedra exhibit only a very small effective trigonal distortion
of about 11 meV, placing the system close to the ideal conditions for
a Jeff = 1/2 ground state. Using our cluster model, we are also able
to simulate the magnetic susceptibility along different crystallographic
directions, . Overall, these results establish Na2BaCo(P0O4)2 as a
promising platform for investigating exotic magnetic behavior linked
to Jeff = 1/2 states on triangular lattices.

MA 19.6 Tue 10:45 POT/0361
Dimensional reduction and fractionalized magnetization
plateaus in the scalene-distorted triangular-lattice mag-
net kobyashevite — eKausuick Parui!, AnToN KuLBakov!,
RoMAN GUMENIUKZ, MAaRIA TERESA FERNANDEz-Diaz?, SERGEY
GraNovsky!, SERGEI ZvvaciN?, DmyTro INnosov!, and DARREN
PeETs!5 — 1TU Dresden, Germany — 2TU Bergakademie Freiberg,
Germany — 3ILL, France — *HZDR, Germany — 5ct.qmat, TU Dres-

den, Germany
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Quantum magnetism intertwined with lattice distortion can give rise
to exotic ground states, yet studies on scalene-distorted triangular-
lattice antiferromagnets remain scarce. Here, we report the crystal
and magnetic structures, as well as magnetic and thermodynamic
properties, of kobyashevite, Cus(SO4)2(OH)s-4H20. This compound
hosts a scalene-distorted triangular lattice and exhibits antiferromag-
netic order at 4 K, with a possible second transition at 0.64 K. High-
field magnetization and specific-heat measurements reveal a cascade
of field-induced states, manifested as magnetization plateaus, sugges-
tive of a rich magnetic phase diagram. Neutron diffraction uncovers a
dimensionally-reduced commensurate magnetic structure with propa-
gation vector k = (00 %), consisting of coupled alternating ferromag-
netic and antiferromagnetic spin chains, while the Cu4 spins remain
idle at 1.5 K. Collectively, these results establish kobyashevite as a
promising platform for exploring the interplay of frustration, distor-
tion, and dimensional reduction in quantum magnets.

15 min break

MA 19.7 Tue 11:15 POT/0361
Atomically sharp magnetic solitons for racetrack memory at
the spatial limit — K ALLEn!, K Du?, J Bouaziz?, S Misural, G
BiHLMAYERS3, Y Zuanc!, Y Hao?, V UkLeEev®, C Luo®, F Rapu?®,
Y Gaol, Cu Lane®, J-X Zuu®, M Y1', H Cao?, S-W CHeonGZ,
eSTEFAN BLUGEL?, and EmiLiA Morosan! — Dept. of Physics and
Astronomy & Rice Center for Quantum Materials, Rice University,
Houston, 77005, TX, USA — 2Dept. of Physics and Astronomy, Rut-
gers University, Piscataway, 08854, NJ, USA — 3Peter-Griinberg Insti-
tute, Forschungszentrum Jiilich, 52425 Jiilich, Germany — *Neutron
Scattering Division, Oak Ridge Natl Lab, Oak Ridge, 37831, TN, USA
— 5Helmholtz-Zentrum Berlin, 14109 Berlin, Germany — 5Theoretical
Division, Los Alamos Nat. Lab., Los Alamos, 87545, NM, USA

‘We discuss the physics of a metallic square-net lattice rare-earth com-
pound that exhibits RKKY interactions leading to magnetic frustra-
tion whose effective exchange interactions competes with the uniaxial
anisotropy resulting in a rare ferrimagnetic up-up-down phase. Apply-
ing magnetic fields, atomically sharp solitons can be precipitated that
have all the foundational credentials for a racetrack memory at the spa-
tial limit. We present DFT calculations relating the RKKY interaction
and the magnetic anisotropy to the electronic structure. We performed
atomistic spin-dynamics calculations relating the interaction parame-
ters to the soliton formation. A combination of experiments will be
presented that provide evidence of the 1D magnetic solitons.

MA 19.8 Tue 11:30 POT/0361
Guest*Controlled Quantum Magnetism in a Flexible Metal-
Organic Framework — eFanc Liul, ArmIN ScuurLz?, AXEL
LuBk®*, ALExXEJ PasukiN®, SERGE] GRANOVSKI!, SHUHAN Wanag!,
WEINEL KrisTina?, Herzoc Max?, and STeraN Kaiser! —
Hnstitute of Solid State and Materials Physic, Dresden University
of Technology — 2Max Planck Institute for Solid State Research,
Stuttgart — 3Institute of Ion Beam Physics and Materials Research,
Helmholtz-Zentrum Dresden-Rossendorf, Dresden — Leibniz Insti-
tute for Solid State and Materials Research, Dresden

Metal-organic frameworks provide an unusual setting where magnetic
frustration and structural flexibility coexist. In our system, two dis-
tinct states emerge: a guest-stabilized regime with signatures of a po-
tential quantum spin liquid, and a guest-free state exhibiting weak
magnetic ordering. Raman and infrared spectroscopy reveal pro-
nounced differences in lattice modes between these phases. Com-
plementary Raman and THz measurements further uncover contrast-
ing magnetic backgrounds. These findings establish a guest-controlled
route to tuning magnetic quantum states in MOFs.

MA 19.9 Tue 11:45 POT/0361
Investigation of spin-correlated phases in quasi two-
dimensional layered honeycomb oxide — eAPRraJITA JOSHI',
AnsaL Kumari?3, Suanint Baporal, ANup Kumar Bera?3, and
SuraJIT SAaHA! — !Indian Institute of Science Education and Re-
search Bhopal, 462066, India — 2Bhabha Atomic Research Centre,
Mumbai 400085, India — 3Homi Bhabha National Institute, Mumbai
400094, India

Honeycomb oxides are an intriguing class of materials characterised
by low dimensionality and strong magnetic frustration, which leads
to exotic quantum spin correlations. Here, we investigated a quasi-
two-dimensional magnetic oxide Na2Co02TeO6, which exhibits several
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intriguing magnetic phases, including the zigzag antiferromagnetic in-
teraction and Kitaev paramagnetic spin interactions. We explored
the intricate relationship between these phases and phonons using
temperature-dependent Raman measurements. Our findings reveal the
signature of magnetoelastic coupling across the long-range and short-
range magnetic ordering temperatures. Furthermore, Na2C02TeO6,
which has a non-centrosymmetric crystal structure, showcases ferro-
electric order below 80 K. The evolution of Raman spectra reveals the
presence of a ferroelectric order coupled phonon mode in Na2Co02TeO6
below this temperature.

MA 19.10 Tue 12:00 POT/0361
Characterizing entanglement at finite temperature: how does
a paramagnet become a quantum spin liquid? — SNIGDH
SABHARWAL2, eMaTTHIAS GOHLKE!, PAUL SKRrRzYPCZYK?, and Nic
SHANNON! — 1Okinawa Institute of Science and Technology, Onna,
Japan — 2H. H. Wills Physics Lab., University of Bristol, Bristol, UK

Quantum spin liquids (QSL) are generically many body entangled
states of matter that form when quantum fluctuations meet the exten-
sive ground state degeneracy of a classical spin liquid. Entanglement
properties have enabled to characterise gapped QSL at zero temper-
ature, however, much less is known about how quantum many body
entanglement evolves at finite temperature.

Here, we use entanglement depth and genuine multipartite entangle-
ment (GME) to study how entanglement and its local structure emerge
when cooling a frustrated magnet from the high-temperature param-
agnet down to the low-temperature QSL state. Within a case study
on the Kitaev Honeycomb model, we obtain two characteristic bounds:
(1) a lower bound on the upper temperature below which separability
breaks and quantum entanglement must be present, while (2) a lower
temperature scale is obtained when GME on plaquettes becomes finite

signifying the coherent, structured entanglement that is characteristic
for QSL ground states [1], i.e. the flux free state of the Kitaev spin
liquid. We provide a framework to discuss the relevant temperature
scales for QSL in frustrated magnets [2].

[1] L. Lyu, D. Chandorkar, et al., arXiv:2505.18124

[2] S. Sabharwal, M. Gohlke, et al., arXiv:2511.15144

MA 19.11 Tue 12:15 POT/0361
Fate of the Triangular Dirac spin liquid under an external
magnetic field — eSasank Buparasub?, JoseF WILLSHERS, FED-
Erico Brcca?, Jouannes Knorne!2, and FrRank PorLmann®2 —
ITechnical University of Munich, TUM School of Natural Sciences,
Physics Department, 85748 Garching, Germany — 2Munich Center for
Quantum Science and Technology (MCQST), Schellingstr. 4, 80799
Miinchen, Germany — 3Max-Planck-Institut fur Physik komplexer
Systeme, 01187 Dresden, Germany — *Dipartimento di Fisica, Uni-
versita di Trieste, Strada Costiera 11, 1-34151 Trieste, Italy

We investigate the J1-J2 Heisenberg model under an external Zeeman
field using the Variational Monte Carlo approach. Simple variational
ansatzes are proposed for several candidate ordered states, and their
energetics are compared on large clusters to obtain the phase diagram
for small/moderate fields. For small J2, we capture a continuous tran-
sition from the Y to the ”Up-Up-Down” (UUD) states as predicted by
spin-wave theory. Additionally, around the highly frustrated region,
we demonstrate that the ground state in the presence of a small field
is a condensate of monopoles, which are gapless gauge excitations of
the U (1) spin liquid. The monopole condensate is shown to be the
ground state for a significant region of phase diagram, which we esti-
mate using finite size numerics. Our results imply that the Dirac spin
liquid is unstable to a condensation of monopoles in the presence of
external fields.

MA 20: Altermagnets IlI

Time: Tuesday 14:00-15:30

MA 20.1 Tue 14:00 HSZ/0002
Curvature-induced magnetization of altermagnetic films —
oKoSTIANTYN YERsHOV!:2, VoLopyMYR KravcHUK!2, and JEROEN
VAN DEN BRINK! — !Leibniz Institute for Solid State and Materials
Research, 01069 Dresden, German — 2Bogolyubov Institute for The-
oretical Physics, 03143 Kyiv, Ukraine

Here we generalize the previously developed phenomenology of the d-
wave altermagnetic films for the case of a curvilinear film bent in a
stretching-free manner. We show that a stretching-free bending of a
thin altermangnetic film with nonzero curvature gradients induces local
magnetization that is approximately tangential to the film. The origin
of curvature-induced magnetization is non-uniformity of the Neel vec-
tor distribution generated by the non-zero curvature gradients. The
magnitude of the curvature-induced magnetization is determined by
the curvature gradient and the direction of bending relative to the
crystallographic axes. The maximal effect is achieved when bending
is in the direction of maximum altermagnetic splitting in the magnon
spectrum. For a periodically bent film of sinusoidal shape possesses
a total magnetic moment per period < A%2¢* where A and q are the
bending amplitude and wave vector, respectively. The total magnetic
moment is perpendicular to the plane of the unbent film and its direc-
tion (up or down) is determined by the bending direction.

MA 20.2 Tue 14:15 HSZ/0002
Strain controlled g -to d-wave transition in altermag-
netic CrSb — BENNET KARETTA!, X ANTHE VERBEEK', RODRIGO
JaescukE-UBIERGO!, LiBor SMEikAL23% and Jarro Sinovals®
Hnsitut fiir Physik, Johannes Gutenberg-Universitit Mainz, D-55099
Mainz, Germany — 2Max-Planck-Institut fiir Physik Komplexer Sys-
teme, Nothnitzer Str. 38, 01187 Dresden, Germany — 3Max-Planck-
Institut fiir Chemische Physik Fester Stoffe, Nothnitzer Str. 40, 01187
Dresden, Germany — “Institute of Physics, Academy of Sciences of
the Czech Republic, Cukrovarnicka 10, Prague 6, Czech Republic
— S5Department of Physics, Texas A&M University, College Station,
Texas 77843-4242, USA

We demonstrate a strain-induced transition in the g-wave altermagnet
CrSb, revealing how shear strain can tune spin symmetries and enable
new responses. Focusing on the spin-splitter effect, which allows for
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pure spin currents but is forbidden in unstrained CrSb, we identify
four shear-strain directions that lower the symmetry and enable spin
conductivity. These strains induce three d-wave altermagnetic states
and one uncompensated magnetic phase, each with distinct spin sym-
metries. Using both a minimal model and first-principles calculations,
we confirm the emergence of these phases and show that their key
features remain robust in the presence of spin-orbit coupling. We pre-
dict a spin-splitter effect of up to 5% under just 1% strain, showing
that even small deformations can generate sizable spin-splitter cur-
rents. Our findings highlight strain as a precise and effective tool for
controlling symmetry-driven spin phenomena in altermagnets.

MA 20.3 Tue 14:30 HSZ/0002
Designing non-relativistic spin-splitting in transition metal
oxide bulk and heterostructures — eSUBHADEEP BANDYOPAD-
HYAY and RossiTza PENTCHEVA — Department of Physics, University
of Duisburg-Essen, Duisburg, Germany

Non-relativistic spin splitting (NRSS) of bands in collinear antiferro-
magnets is an exotic phenomenon, that has currently shifted in the
focus, owing to the great potential for various spintronic applications.
Studies showed that the inhomogeneous distribution of the real space
magnetization density, originating from the ferroically ordered mag-
netic octupole moments(! is the key to this exotic phenomenon, which
stems from the global time reversal symmetry (TRS) breaking in an-
tiferromagnets. In perovskite ABO3 materials, we find an intriguing
correlation between the antiferroic distortion patterns and the antifer-
romagnetic order, that breaks TRS to induce NRSS[2!.

Here we explore how structural distortions and antiferromagnetism
combine to induce NRSS in perovskites. Building on that insight,
we demonstrate the recipe to design and control the NRSS. Beyond
the bulk compounds, the discussion is extended to the perovskite
heterostructures, where interface-driven structural distortions and
modifications of the electronic properties are crucial.

1. S Bhowal and N A Spaldin, Phys. Rev. X 14, 011019 (2024)
2. S. Bandyopadhyay, S Picozzi, S Bhowal, Phys. Rev. B 112, 064405,
(2025)

MA 20.4 Tue 14:45 HSZ/0002
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hall viscosity of altermagnet — eIKSU JANG!, RUI AQUINOZ,

RAFAEL FERNANDES®?, and JOrRG scHMALIAND® — lInstitute for The-
ory of Condensed Matter, Karlsruhe Institute of Technology, Karlsruhe
76131, Germany — 2ICTP, South American Institute for Fundamental
Research Instituto de Fisica Teorica da UNESP, Universidade Estadual
Paulista, Rua Doutor Bento Teobaldo Ferraz 271, 01140-070 Sao Paulo,
Brasil — 3Department of Physics, The Grainger College of Engineer-
ing, University of Illinois Urbana-Champaign, Urbana, Illinois 61801,
USA — %Anthony J. Leggett Institute for Condensed Matter Theory,
The Grainger College of Engineering, University of Illinois Urbana-
Champaign, Urbana, Illinois 61801, USA — SInstitute for Quantum
Materials and Technologies, Karlsruhe Institute of Technology, Karl-
sruhe 76131, Germany

Altermagnets have garnered significant interest due to their ability to
exhibit spin splitting without spin orbit coupling and their symmetry-
driven phenomena, such as elastic quantum criticality and elasto-Hall
responses. In this work, we investigate the Hall viscosity of alter-
magnets subject to strain. Using group-theoretical analysis and tight-
binding calculations, we show that altermagnetic systems with various
form factors can host a finite Hall viscosity. We additionally propose
that the acoustic Faraday effect offers a viable route for its experimen-
tal detection.

MA 20.5 Tue 15:00 HSZ/0002
Dynamical orbital pumping in altermagnets — eGUIDOBETH
SAEz-Toro!, Mirco Sastces?, MyuniL Cuor?, DoNawook Go3,
and YURy Mokrousov? — lDepartamento de Fisica, Facultad de
Ciencias, Universidad de Chile, Santiago 7800024, Chile — 2Peter
Griinberg Institute (PGI-6), Forschungszentrum Jiilich, 52425 Jiilich,
Germany — 3Department of Physics, Korea University, Seoul 02841,
Republic of Korea

Altermagnets constitute a recently recognized class of magnetic materi-
als in which symmetry breaking between sublattices and orbital degrees
of freedom gives rise to unconventional magnetic responses. A direct
consequence of this symmetry structure is that time-dependent mag-
netization generates a purely orbital pumping mechanism, 9;(L)q =
Xé’g (r x O0ym)g, mediated by spin-orbit coupling. We investigate
this effect by driving the Néel order in a minimal tight-binding model

on a square altermagnetic lattice, based on an antiferromagnetic ar-
ray of spins with an orbital crystal field breaking both Cj4 rotational
and sublattice exchange symmetries. Our results reveal a pronounced
sublattice dependence of the orbital response, providing a clear micro-
scopic distinction between antiferromagnetic and ferromagnetic config-
urations. Using the Bastin-Smrcka-Streda Kubo formula, we compute
the full response tensor and show that orbital pumping naturally de-
composes into two robust contributions, analogous to field-like and
damping-like components. These findings establish orbital pumping
as a distinctive dynamical signature of altermagnets and highlight its
potential for next-generation orbitronic functionalities.

MA 20.6 Tue 15:15 HSZ/0002

Unique responses in odd-parity nodal p-wave magnets
eATAast CHAKRABORTY!', ANNA Birk HEeLLENEs!, RODRIGO
JaEscHKE UBIERGO!, ToMas JuNGwirTHZ 3, LIBOR SMEJKALQA, and
Jaro Sivoval® — lnstitut fiir Physik, Johannes Gutenberg Uni-
versitit Mainz — 2Institute of Physics, Academy of Sciences of the
Czech Republic — 3School of Physics and Astronomy, University of
Nottingham — 4Max Planck Institute for the Physics of Complex Sys-
tems,Dresden — ®Department of Physics, Texas A & M University

The recent discovery of Altermagnetism — spin-split even-parity
compensated magnets — highlights how spin symmetries can reveal
exchange-driven phenomena that has previously been overlooked.
Building on this insight, we explore spin symmetry criteria [1,3] to iden-
tify the odd-parity magnetic states in noncollinear systems, focusing
on effects driven purely by exchange interactions, independent of spin-
orbit coupling. In this talk, I will focus on the lowest-order (pwave)
nodal odd-parity magnets, and discuss their characteristic responses [1,
2]. We show that these p-wave magnetic phases spontaneously break
crystal symmetries, leading to pronounced exchange-mediated resistive
anisotropy [1] and exhibit a large, purely non-relativistic, anisotropic
out-of-plane charge-to-spin conversion [2], fundamentally distinct from
the conventional Rashba-Edelstein effect.

1. Hellenes, Jungwirth, Ubiergo, Chakraborty, Sinova, émejkal,
arXiv:2309.01607v3 (2020). 2. Chakraborty, Hellenes, Ubiergo, Jung-
wirth, Smejkal, Sinova, Nature Communications 16, 7270 (2025). 3.
Jungwirth, Fernandes, Sinova, Smejkal, arXiv:2409.10034v1 (2024)

MA 21: Skyrmions Il

Time: Tuesday 14:00-15:30

MA 21.1 Tue 14:00 HSZ/0004
Real-Time Modeling of Skyrmion Dynamics in Arbitrary
2D Spatially Dependent Pinning Potential Landscapes —
eSiMON M. FrROHLICH, TOBIAS SPARMANN, MAARTEN A. BREMS, JAN
RoTHORL, FABIAN KAMMERBAUER, KLAUS RAAB, SACHIN KRISHNIA,
Mathias KLAul, and PETER VIRNAU — Institute of Physics, Johannes
Gutenberg University Mainz

We investigate how non-flat pinning landscapes influence skyrmion dy-
namics and develop a quantitative framework that links experimental
measurements to predictive simulations. Using real-time magneto-
optical Kerr microscopy, we track skyrmion hopping and dynamics
in a magnetic thin-film system and extract dwell times and transi-
tion statistics across pinning sites. This data is used to construct
parameters for a coarse-grained Thiele model, for which we introduce
a two-stage parameter identification procedure that directly maps ex-
perimental observables onto simulation units. This calibration resolves
a key barrier to quantitative quasiparticle-level modeling by enabling
reconstruction of pinning energies not directly accessible on experi-
mental timescales. We validate the resulting simulation framework by
predicting the density dependence of skyrmion diffusion and confirming
it through long-time measurements. The approach provides a robust,
simulation-ready description of the pinning landscape and establishes a
pathway for predictive in-silico exploration of skyrmion dynamics and
device concepts on experimentally relevant time and length scales.

MA 21.2 Tue 14:15 HSZ/0004
Theoretical study on excitation in anti-Skyrmion lattice —
eLLAszL6 UbDvARDI, MATYAs TOROK, and LAszLO SzUNYOGH — De-
partment of Theoretical Physics, Budapest University of Technology
and Economic

Magnetic Skyrmions exhibit intriguing and novel phenomena due to
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their topologically non-trivial spin textures. Their exceptional stabil-
ity makes them possible candidates for information carriers for future
spintronic devices.

‘We have determined the parameters appearing in a classical spin
model from first principle for PtgsIrgs/Pd(111) overlayer. Optimizing
the energy of the spin model several local minima have been identi-
fied as a Skyrmion with various topological charges. We demonstrate
that the frustration of the isotropic exchange interactions is respon-
sible for the creation of these various types of skyrmionic structures.
Our study is focused on objects with topological charge of Q=1 anti-
Skyrmion. Anti-skyrmions exhibit attractive inter-particle interaction
and they have tendency to form clusters or skyrmionic lattice. The
excitation spectrum of an anti-skyrmon lattice with various external
magnetic field has been calculated. The low energy excitation respon-
sible for the low temperature behavior of the system shows similarities
to nematic liquid crystals.

MA 21.3 Tue 14:30 HSZ/0004
Skyrmion topological Hall effect in Ta/CoFeB/MgO at room
temperature detected with Kerr microscopy — eHAUKE LARs
HeveNn!, MicHAEL VoGEL?, FLoRIAN GossiNg?, JakoB WALowski!,
JEFFREY McCoRp?, and MARKUS MUNzZENBERG! — lInstitute of
Physics, University Greifswald, Germany — 2Institute of Materials
Science, Nanoscale Magnetic Materials and Magnetic Domains, CAU
Kiel, Germany

The topological Hall effect is interesting for characterizing materials
and their non-trivial spin structures. It arises from spin textures with
a finite topological charge, such as skyrmions. In this work, we mea-
sured the topological Hall effect originating from topologically pro-
tected skyrmions in Ta/CoFeB/MgO single-layer films. Since the small
topological Hall contribution appears on top of the dominating anoma-
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lous Hall effect, its direct detection in this material system is challeng-
ing. Electrical Hall effect measurements contain both effects and to
separate these, Kerr-microscopy (MOKE) measurements are carried
out simultaneously to Hall effect measurements. We further verify the
results with thermal and electrical transport measurements to calcu-
late a topological quantity that contains the topological Nernst and
Hall effect respectively. Those measurements are conducted using the
experimental scheme introduced in [1].

[1] R. Schlitz et al. All Electrical Access to Topological Transport
Features in Mn1.8PtSn Films. Nano Letters, 19(4):2366-2370, March
2019.

MA 21.4 Tue 14:45 HSZ/0004

Optimization of magnetic skyrmion diffusion in thin films —
eALEN JouN!:2, MARIA ANDROMACHI SYSKAKI', JURGEN LANGER!,
GERHARD JakoB?, and Marnias KLiur? — 1Singulus Technologies
AG, 63796 Kahl am Main, Germany — 2Institute of Physics, Johannes

Gutenberg University Mainz, 55128 Mainz, Germany

Topological magnetic solitons, particularly skyrmions, have garnered
significant interest for their potential in unconventional computing and
sensing applications. In this work, we outline an optimized fabri-
cation strategy for generating and stabilizing low-pinning magnetic
skyrmions in magnetic thin films using magnetron sputtering. We
focus on Ta/CoFeB/MgO heterostructures with perpendicular mag-
netic anisotropy and systematically vary key deposition parameters
including sputter power and Ar pressure to optimize skyrmion forma-
tion. Furthermore, we incorporate an ultrathin Ta dusting layer at the
CoFeB/MgO interface to precisely tune the interfacial anisotropy. This
combined approach enables the realization of ultralow-pinning thin-
film systems that reliably host room-temperature, thermally diffusing
skyrmions. Such samples represent a promising platform for emerging
applications in unconventional computing paradigms, including reser-
voir computing][1].
[1] J. Zazvorka et al., Nat. Nanotechnol. 14, 658 (2019)

MA 21.5 Tue 15:00 HSZ/0004
Impact of higher-order exchange on the lifetime of
skyrmions and antiskyrmions — HENDRIK SCHRAUTZER!, MORITZ
GoErzEN?3, eBJARNE BrEYER?, PavEL BEssaraBl'4, Soumvaivori
HaLpAR3, and STeEFaN HEINZE?® — 1Science Institute and Fac-
ulty of Physical Sciences, University of Iceland, Reykjavik, Iceland
— 2CEMES, Université de Toulouse, CNRS, Toulouse, France —
3Institute of Theoretical Physics and Astrophysics, University of Kiel,
Germany — *Department of Physics and Electrical Engineering, Lin-

naeus University, Kalmar, Sweden — °Kiel Nano, Surface, and Inter-
face Science (KiNSIS), University of Kiel, Germany

Reliable control of skyrmion lifetime is essential for realizing spintronic
devices, yet the role of higher-order interactions (HOI) — which can lead
to skyrmion stabilization — remains largely unexplored. Here we cal-
culate lifetimes of isolated skyrmions and antiskyrmions at transition-
metal interfaces based on an atomistic spin model that includes fourth-
order exchange [1]. Within harmonic transition-state theory, we eval-
uate both energetic and entropic contributions and find substantially
enhanced lifetimes when HOI are included. The four-spin four-site
interaction raises the energy barrier and lowers the curvature of the
energy landscape in the vicinity of the collapse saddle point, increas-
ing the pre-exponential factor of the arrhenius Law. Further HOI
allow thermally stable skyrmions and antiskyrmions even in absence
of Dzyaloshinskii-Moriya interaction, interesting in the context of 2D
van der Waals magnets lacking inversion symmetry.

[1] H. Schrautzer et al., arxiv:2511.05278 (2025).

MA 21.6 Tue 15:15 HSZ/0004
Real-time observation of topological defect dynamics medi-
ating two-dimensional skyrmion lattice melting — RAPHAEL
GRUBER!, eEDOARDO MANGINIY, MARIA-ANDROMACHI SYSKAKI!,
ELiZABETH JEFREMOVAS!, SAcHIN KRisuNial, AsLE Subs@?, PETER
VirNAUZ2, and MatHias Kriur! — lInstitute of Physics, Johannes
Gutenberg University, Staudingerweg 7, Mainz, Germany — 2Center
for Quantum Spintronics, Department of Physics, Norwegian Univer-
sity of Science and Technology, Trondheim, Norway

Magnetic skyrmions, topologically non-trivial chiral magnetic quasi-
particles, can be stabilized in magnetic thin-film stacks [1]. By precisely
controlling the externally applied in-plane and out-of-plane magnetic
fields, two-dimensional dense arrays of skyrmions—so-called skyrmion
lattices—can be formed [2]. Through suitable geometrical confinement,
both orientational and translational order can be induced in these lat-
tices. Such systems provide experimental insight into the dynamics of
phase transitions in two-dimensional particle systems.

In this work, we show a two-step topological lattice-melting experi-
ment, in which phase transitions are triggered in a skyrmion lattice
by tuning the skyrmion size. The Kerr microscopy setup, in conjunc-
tion with machine learning approaches, enables real-time tracking of
skyrmions, allowing us to investigate the emergence and dynamics of
topological lattice defects throughout the phase transitions [3].

[1] K. Everschor-Sitte et al., J. Appl. Phys. 124, 24, 2018

[2] J. Zazvorka et al., Adv. Funct. Mater. 30, 46, 2020

[3] R. Gruber et al., Nat. Nanotechnol. 20, 10, 2025

MA 22: Focus Session: Materials Discovery Il — High throughput searches for functional
magnetic materials (joint session FM/MA)

chairs: Jan Schultheiff (Norwegian University of Science and Technology, NO), Hiroki Taniguchi (Nagoya

University, JP)

Discovering new functional materials is crucial to advance today’s technologies, ranging from caloric
cooling via catalysis to next-generation energy conversion and storage, such as thermoelectric, ferro-
electric, and ionic conductor materials. New materials also form the basis for potential applications in
quantum information technologies. This session provides a platform to highlight functional materials

discoveries and how they come about.

Notably, systematic searches with high-throughput synthesis

approaches, as well as predictions from materials informatics, have helped to go beyond serendipitous
discoveries in recent years. However, intuition guided by general principles remains an important factor.
In this session, we particularly welcome contributions that showcase the discovery of new functional
materials with original approaches. Diverse material systems - from well-established to emerging and
niche classes across condensed-matter and materials physics - will be featured. Bringing together diverse
discoveries in a single session will help delineate general principles and inspire future work.

Time: Tuesday 14:00-15:30

Invited Talk MA 22.1 Tue 14:00 BEY/0138
Thin film combinatorial studies of functional magnetic mate-
rials — eNora DemPSEY — Institut NEEL, CNRS/UGA, Grenoble,
France

Combinatorial studies based on the preparation and characterisation

of compositionally graded thin films are being used for the screening
and optimization of a range of functional materials [1]. When combined
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with Machine Learning (ML), such high-throughput film-based studies
hold much potential to guide data driven design of new materials [2,3].
In this talk I will outline our work at Institut Néel on high through-
put fabrication and characterisation of functional magnetic materials
as well as our recent developments concerning data handling and anal-
ysis. I will then show examples from on-going studies of the effect of
composition and fabrication conditions on both structural and mag-
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netic properties of hard magnetic and magnetocaloric materials. I will
finish up by briefly outlining preliminary results from ML-driven data
analysis for the accelerated development of functional magnetic ma-
terials with reduced dependence on critical elements, carried out in
the framework of various collaborations. [1] ML Green et al., J. Appl.
Phys. 113 (2013) 231101 [2] A.G. Kusne et al. Sci. Rep. 4 (2014) 6367
[3] A. Ludwig, npj Comput. Mater. 5 (2019) 70

MA 22.2 Tue 14:30 BEY/0138
Potentially magnetic platinum oxides obtained by com-
putationally guided high-pressure synthesis — eYasuHITO
KoBavasHi!, Akrrosar NAKANO?, SHUNSUKE Kitou®, Tomasz
Krimczuk?, HipEruMmt Takauasuib® and SHINTARO IsHrwaTal® —
IDivision of Materials Physics, The University of Osaka, Japan —
2Department of Physics, Nagoya University, Japan — 3Department
of Advanced Materials Science, The University of Tokyo, Japan —
4 Advanced Materials Center, Gdansk University of Technology, Poland
— SInstitute for Open and Transdisciplinary Research Initiatives, The
University of Osaka, Japan

The exploration of Pt-based oxides has remained significantly limited,
primarily due to the high chemical inertness of platinum and the typ-
ically nonmagnetic d® or d® electronic configurations. Here, we report
the discovery of a new layered homologous series of Pt-based ternary
oxides, Na(PtO2)2n+1 (n = 1, 2), synthesized through a combination
of highly oxidizing high-pressure techniques and density functional the-
ory (DFT) calculations. This series features unprecedented layered
structural motifs composed of rutile-based PtOg octahedra and one-
dimensional PtO4 square-planar chains, distinct from the perovskite-
based Ruddlesden-Popper oxides. We discuss the possibility that this
layered homologous series represents the first realization of a magnetic
Mott insulator within Pt-based oxides, where NaPt3Og (n = 1) ex-
hibits localized spin behavior with an effective spin S = 1/2, likely
arising from the unusual d’ electronic configuration of square-planar
P37 along with one-dimensional antiferromagnetic interactions.

MA 22.3 Tue 14:45 BEY/0138
Magnetism and electrical and thermal transport in the nat-
ural Fe;_;Mn, WO, (2z=0.2) mineral from Potosi, Bolivia —
eSkAcHKO DmyTRO!, BoupaN KuUNDYs?, VoLODYMYR LEvYTskyil,
ESTEBAN ZURNIcA-PUELLEs!, ANDREAS LEITHE-JASPER®, and RoMAN
GumMmENIUK! — Institut fiir Experimentelle Physik, TU Bergakademie
Freiberg, 09596 Freiberg, Germany — 2Université de Strasbourg,
CNRS, Institut de Physique et Chimie des Matériaux de Strasbourg,
UMR. 7504, Strasbourg F-67000, France — 3Max-Planck-Institut fiir
Chemische Physik fester Stoffe, 01187 Dresden, Germany

The natural ferberite single crystal of Feg.gMng 2WO4 composition
with the monoclinic NIWOg4-type structure (P2/c) [a = 4.74751(6) A,
b = 5.71335(7) A, ¢ = 4.96847(5) A, 8 = 90.15(1)°] reveals multiple
magnetic transitions at Tng = 67(1) K, T2 = 28(3) K, Tlffi =66(1) K
and T;g = 8(1) K. The reduced magnetic entropy of ~ RIn3 observed
near Ty indicates the simplified LS-coupling scheme to fail in the de-
scription of complex magnetic behavior of the studied ferberite. The
temperature dependence of electrical resistivity [p(T")] shows a semi-
conducting exponential decay saturating at ~ 300 K. The activation
energy of the decay is found to be ~310 meV. Temperature depen-
dence of thermal conductivity [x(T')] is characterized by a well de-
fined maximum at ~68 K, which is described by the Debye-Callaway
model, pointing to the dominance of phonon scattering on defects and
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umklapp processes. Despite revealing relatively low «(T") and high See-
beck coefficient Feg.sMng 2 WOy is rather poor thermoelectric material
because of enhanced p(T).

MA 22.4 Tue 15:00 BEY/0138
Ab initio-based phase diagrams for compositionally complex
ThMn1l2-type alloys — eSouraBH Kumar!, SEmMiH ENER?, and
TimManN Hicker! — !Bundesanstalt fiir Materialforschung und -
priifung, 12489 Berlin — 2Technische Universitit Darmstadt, 64289
Darmstadt

The structural and chemical stability of rare-earth-based transition-
metal (such as Nb, Ce, and Sm) alloys is critical in determining the
performance of modern hard magnets (HMs), particularly their co-
ercivity and thermal robustness. This study examines the intrinsic
phase competition in (Sm/Ce)-(Fe/Co)-Ti systems, focusing on how Ti
additions influence the thermodynamic stability of high-temperature
HMs. Two compositional pathways were examined: one dominated by
Sm/Ce-Fe/Co binary chemistry and the other influenced by (Sm/Ce)-
(Fe/Co)-Ti ternary interactions. We employed ab initio calculations to
investigate the finite-temperature stability of ordered, disordered, and
metastable phases, thereby guiding experiments. Based on the com-
puted energetics, we analyzed how Ti incorporation alters local bond-
ing environments and stabilizes magnetically desirable motifs. Fur-
thermore, we constructed an ab initio phase diagram to reveal the in-
terplay between rare-earth metals and transition metals across a broad
temperature range. We have revealed that Ti addition promotes the
formation of a more robust Sm-rich phase by strengthening the lo-
cal Sm-Fe-Ti matrix. This stabilization enhances alloy coercivity and
provides insights into the thermodynamic and chemical factors driving
phase evolution, enabling the design of better permanent HMs.

MA 22.5 Tue 15:15 BEY /0138
Molecular orbital degeneracy lifting in NbSel — eKrita
Kousimal, Havaro Takano!, YouicHl YAMAKAWA?, SHUNSUKE
Krrou?, Ryutaro Okumal, and Yosummiko Okamoro! — Institute
for Solid State Physics, University of Tokyo, Kashiwa 277-8581, Japan
— 2Department of Physics, Nagoya University, Nagoya 464-8602,
Japan — 3Department of Advanced Materials Science, University of
Tokyo, Kashiwa 277-8581, Japan

The breathing pyrochlore lattice, composed of alternating small and
large tetrahedra, hosts molecular orbitals within the smaller tetrahedra
that strongly influences its physical properties. Such molecular-orbital
and frustration-driven effects have led to diverse electronic states in
related compounds. We investigated NbSel, a MoSBr-type material
with a particularly large breathing distortion whose physical proper-
ties remain unexplored despite previous synthesis reports. We synthe-
sized single crystals and conducted x-ray diffraction, physical property
measurements, and first-principles calculations. While the calculations
predict metallic flat bands originating from Nb 4d orbitals, magnetic
and transport measurements reveal a nonmagnetic insulating state be-
low 300 K. NbSel also undergoes a structural transition at Ts = 106 K.
Our structural studies demonstrate local atomic displacements above
Ts and a trimer-like molecular transformation below Ts. Our results
show that the combination of strong breathing distortion and flat-
band*derived electronic structure stabilizes molecular-orbital degrees
of freedom, advancing orbital physics beyond single-ion descriptions
toward cluster-based electronic phenomena.
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MA 23: Cooperative Phenomena: Spin Structures and Magnetic Phase Transitions (joint
session MA/TT)

Time: Tuesday 14:00-15:30

MA 23.1 Tue 14:00 POT/0151
Stochastic Simulation of Phase Transitions in the Dissi-
pative 2D XYZ-Model — eFranz Poscur! 23, PrzEMysLAw
Z1ELINSKI12:3 | XIN ZuANG!23 | and PETER RaBLY'2:3 — 1Technical
University of Munich, TUM School of Nat- ural Sciences, Physics De-
partment, 85748 Garching, Germany — 2Walther-Meifiner-Institut,
Bayerische Akademie der Wissenschaften, 85748 Garching, Germany
— 3Munich Center for Quantum Science and Technology (MCQST),
80799 Munich, Germany

The simulation of large, open quantum spin systems is a hard problem
and for most cases it is not possible to get exact solutions. Therefore,
we use methods in the class of the Truncated Wigner Approximations
to tackle this problem. In our work we investigated the hybrid discrete-
continuous truncated Wigner approximation and used it to determine
the phase diagram of the dissipative 2D XYZ-model. We were able
to simulate systems with several thousands of spins due to the linear
scaling of the method and numerical optimization of our code. Hence
we were able to simulate the phase transitions of the model and also
characterize the different phases in the open quantum system.

MA 23.2 Tue 14:15 POT/0151
Large magnetoreflectance and optical anisotropy due to 4f
flat bands in the frustrated kagome magnet HoAgGe —
oFELIX ScHILBERTH!2, Luke DEFREITAS?, KHAN ZHAO%5, FLO-
RIAN LE MARDELE®, IvaN MongLsky®, MiLan OrLiTA®, PuILIPP
GEGENWART®, Hua CHEN3, IsTvAN KizsMARKI', and SANDOR
Borpics? — l!Experimentalphysik V, Unversity of Augsburg —
2Department of Physics, BME Budapest — 2Department of Physics,
Colorado State University — 4School of Physics, Beihang University
— S5Experimentalphysik VI, Unversity of Augsburg — SLNCMI, Uni-
versité Grenoble Alpes

We report peculiar optical properties of the frustrated itinerant magnet
HoAgGe, which exhibits multiple magnetically ordered states obeying
the kagome spin-ice rule. The optical conductivity is higher for light
polarization perpendicular to the kagome plane both for the free car-
rier response and the interband transitions. The latter have strong
contributions from Ho 4 f flat bands located near the Fermi level, as re-
vealed by our ab initio calculations, explaining the unusual anisotropy
of the optical properties and the pronounced temperature dependence
of the interband transitions for out-of-plane light polarization. The
key role of Ho 4f states is further supported by the large variation
of the magneto-reflectivity, following the field dependence of the mag-
netization in contrast to that of the magnetotransport data. Such
heavy-electron bands near the Fermi level offer an efficient way to con-
trol transport and optical properties and we show that their ultrafast
magneto-optical response is susceptible to the magnetic order.

MA 23.3 Tue 14:30 POT/0151
Transition between critical antiferromagnetic phases in the
J1-J2 spin chain — Apam McRoBEerts!, eCuris HooLeY?2, and
ANDREW GREEN® — lInternational Centre for Theoretical Physics,
Trieste, Italy — 2Coventry University, Coventry, United Kingdom —
3University College London, London, United Kingdom

The J1-J2 spin chain is one of the canonical models of quantum mag-
netism, and has long been known to host a critical antiferromagnetic
phase with power-law decay of spin correlations. We show that there
are, in fact, two distinct critical antiferromagnetic phases, where the
roles of the local dimer field and its dual field are interchanged: the
’Affleck-Haldane’ phase near the Heisenberg point J2 = 0, where the
dimer field that parametrises local singlet order is gapless and part of
a joint O(4) Neel-singlet order parameter; and the *Zirnbauer’ phase
which appears at sufficiently large ferromagnetic J2, where the dimer
field is gapped out and its dual field - the instanton density of the
O(3) Neel field - is critical instead. The phases are so-named because
each realises one of the competing pictures for how the O(3) non-linear
sigma model with a topological theta term renormalises to the su(2)
level 1 Wess-Zumino-Witten model. We support these predictions with
density matrix renormalisation group calculations.

MA 23.4 Tue 14:45 POT/0151
in the charge-ordered Kagome

eLiLiaAN Propan!, JeEremy Sourp?, PavLo

Field-induced transitions
metal FeGe
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Location: POT/0151

KHANENKO?Z, YURII SKOURSKIZ?, SERGEI ZHERLITSYNZ, and ISTVAN
b b b

KizsmARk1! — 'EPV, Institute of Physics, University of Augsburg
- Augsburg, Germany — 2HLD-EMFL, Helmholtz-Zentrum Dresden-
Rossendorf, Dresden, Germany

Kagome metals with strong electronic correlations have recently at-
tracted significant interest as fertile platforms for emergent phenom-
ena such as unconventional magnetism, topological transport, and
symmetry-breaking instabilities. Among them, FeGe stands out due
to its intriguing combination of noncollinear magnetism and charge or-
dering, making it a prime candidate for studying the coupling between
spin, charge, and lattice degrees of freedom [1]. This compound orders
antiferromagnetically below ~ 410 K, develops a charge-density-wave
state near ~ 110 K, and forms a noncollinear spin structure below
~ 60 K. To explore how these orders interact, we performed magne-
tization, sound-velocity, and magnetostriction measurements in static
and pulsed magnetic fields up to 60 T. Our results reveal previously
unreported transitions at high magnetic fields and allow us to con-
struct an extended H-T phase diagram for FeGe. [1] X. Teng, et al.,
Nature 609, 490-495 (2022).

MA 23.5 Tue 15:00 POT/0151
Successive field-induced phase transitions in the kagome
magnet ErMngSng — eA. Kurranipzel2, SH. Yamamorol,
K. Unrirova3, Y. Skourski!, S. ZuerriTsyn!, J. Sourp!, T.
HERRMANNSDORFER!, E. WEscHkE?, O. PRokHNENKO?, H. NoJIRI®,
B. Eccerr®, A. Aubertr’, K. KumMmERS, K. Skokov”, H. WENDES,
and J. Wosnitzal*?2 — Hochfeld-Magnetlabor Dresden (HLD-
EMFL), HZDR, Dresden, Germany — 2Institut fiir Festkdrper- und
Materialphysik, TU Dresden, Germany — 3Materials Growth and
Measurement Laboratory (MGML), Charles University, Prague, Czech
Republic — 4Helmholtz-Zentrum Berlin fiir Materialien und Energie,
BESSY 11, Berlin, Germany — °Institute for Materials Research, To-
hoku University, Sendai, Japan — SFaculty of Physics and Center for
Nanointegration Duisburg-Essen (CENIDE), University of Duisburg-
Essen, Germany — Functional Materials, Material Science, TU
Darmstadt, Germany — 3ESRF, The European Synchrotron, Greno-
ble, France

The ternary stannides RMngSng (R = Sc, Y, Gd-Lu) with hexagonal
HfFeg Geg-type structure (P6/mmm) are a key platform for exploring
coupled topological electronic and magnetic properties. We focused
on single crystals of ErMngSng and observed successive field-induced
phase transitions. Using element-specific x-ray magnetic circular and
linear dichroism (XMCD/XMLD) measurements in pulsed magnetic
fields up to 30 T, we revealed the microscopic nature of these tran-
sitions, supported by thermodynamic data. We discuss Er and Mn
moment reorientations and their link to macroscopic results.

MA 23.6 Tue 15:15 POT/0151
Depinning by shaking of skyrmions by oscillating mag-
netic fields — eRAJENDRA LOKE!, ALLA BEzZVERSHENKO?, PETRA
BeECKER BouaTY®, AcHiM RoschH?, and JoacHIM HEMBERGER!
HI. Physikalisches Institut, University of Cologne, Ziilpicher Str. 77,
50937 Cologne, Germany — 2Institut for Theoretical Physics, Uni-
versity of Cologne , Ziilpicher Str. 77, 50937 Cologne, Germany
— 3Institut for Geology und Mineralogy, University of Cologne ,
Ziilpicher St. 49b, 50674 Cologne, Germanyy

Here we present our recent result on shaking the skyrmion lattice by
oscillating transvers magnetic field. When a transvers field is applied
in addition to the longitudinal external field, skyrmion strings try to
align themselves parallel to the effective field. To do so, the tips of
the skyrmion strings have to move large distances and thus have to
overcome pinning forces before being able to follow the field lines. We
employ linear and non-linear AC susceptometry as experimental probe.
The signature of this pinning-depinning transition is observable as con-
tribution to the magnetic susceptibility, to the magnetic loss, and as
well in the higher harmonic susceptibility. According to theoretical
predictions, due to the chiral nature of the material the depinning is
connected to translational motion of the skyrmions.

[1] Jan Miiller et al. PhysRevLett.119.137201 (2017) [2] Felix Rucker
et al. arXiv: 2504.01133v1 [3] Nina del Ser et al. SciPost Phys. 15,
065 (2023).
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MA 24: Weyl Semimetals (joint session MA/TT)

Time: Tuesday 14:00-15:30

MA 24.1 Tue 14:00 POT/0361

Ferrimagnetism and the causes of discontinuous mag-
netic behavior in Kagome Weyl-semimetal Co3Sn2S2 —
e ABDUL-VAKHAB TcakaEV!, BENJAMIN KATTER!, STEFAN ENZNERZ,
EuGEN WEscHKES3, SeBAsTIAN WiNTz3, GoniL S. THAKUR?,
MicHaEL Ruck?, Grorgio Sanciovanni?, and Vviapimir Hinkov!
— lExperimentelle Physik IV, Fakultit fiir Physik und Astronomie,
Universitdt Wiirzburg, Am Hubland, D-97074 Wiirzburg, Germany
— 2Computational Quantum Materials, Fakultét fiir Physik und As-
tronomie, Universitdt Wiirzburg, Am Hubland, D-97074 Wiirzburg,
Germany — °3Helmholtz-Zentrum Berlin for Materials and Energy,
Albert-Einstein-Straffe 15, 12489 Berlin, Germany — *Technical Uni-
versity of Dresden, Helmholtzstr. 10 01069 Dresden

The Kagome Weyl semimetal Co3Sn2S2 shows puzzling magnetic
anomalies that have been interpreted as hidden phase transitions.
Combining element-specific XMCD, SQUID magnetometry, STXM,
DFT, and inelastic neutron scattering, we establish a ferrimagnetic
ground state in which Co moments are partially compensated by an-
tiparallel Sn moments and stabilized by strong uniaxial magnetocrys-
talline anisotropy. Temperature-dependent XMCD and STXM show
that the discontinuous drop of remanent magnetization on zero-field
warming arises from abrupt domain nucleation controlled by demagne-
tization effects, rather than from an intrinsic change of the spin struc-
ture. This yields a consistent microscopic picture of the magnetism in
Co35n2S2 relevant for its Weyl and anomalous Hall properties.

MA 24.2 Tue 14:15 POT/0361
High-field THz Probing of the Crossover between Weyl and
Weyl-Kondo Physics in Mn3;,Sn;_, — eErRIk W. DE Vosl!,
ZExAI CHEN!, DEBANKIT PRIYADARSHI', ANUSREE V. PULERIZ, URI
VooL?, CLaubpia FELsErR?, EDoUARD LEsNE?, and MANFRED Fiesic!
— 1Department of Materials, ETH Zurich, Zurich, Switzerland —
2Max-Planck-Institute for Chemical Physics of Solids, Dresden, Ger-
many

We present temperature-dependent high-field THz spectroscopy mea-
surements on a substitution series of the noncollinear antiferromagnet
Mn34;Sni_;. When the Mn substitution is increased from x=0 to
x=0.5, Mn34,Snj_, has been found to transition from a pure Weyl
semimetal to a Weyl-Kondo insulator. This is accompanied by the
emergence of a hybridization gap of 10.2 meV [1]. Our study uses
high-field THz radiation to probe and drive the non-linear response
of Mn34,Sn1_, through the onset of Kondo-driven correlations. Via
this high-field resonant excitation, we directly probe the dynamic re-
sponse across the transition from a Weyl semimetal to a Weyl-Kondo
insulating state.
[1] Sci. Adv. 6, eabc1977 (2020)

MA 24.3 Tue 14:30 POT/0361
Peierls-induced topological Weyl semimetal in PtBix
eANDERs C. MaruiseN!, STEFANIE S. BrINKMAN!, XiN L. Tan!,
@vvinp FinnseTu!, Fapian Gonier!, Cuur-Hee Min', Jens
Buck?, Ka1 RossNAGEL?, GRisHA SHIPUNOV®, ANNA IsaEva®, JORGE
I. Facio?, and HENDRIK BENTMANN! — 1Center for Quantum Spin-
tronics, Department of Physics, NTNU, Norway — 2Kiel University &
DESY, Germany — 3Institute of Physics, University of Amsterdam,
The Netherlands — 4Instituto Balseiro, National University of Cuyo,
Argentina

PtBig is attracting interest because of its exotic electronic properties,
including bulk Weyl nodes, Fermi-arc surface states, and unconven-
tional surface superconductivity. The emergence of Weyl nodes in
materials is commonly attributed to accidental crossings between non-
degenerate valence and conduction bands, while little emphasis has
been placed on the physical mechanisms that induce Weyl physics.
Recent theory indicates that reduced translational symmetry in the
Peierls-distorted crystal structure of PtBia constitutes a mechanism
for the formation of Weyl nodes [1|. In this talk, we will present an
investigation of the bulk electronic structure of PtBis using soft X-ray
angle-resolved photoelectron spectroscopy. Based on an analysis of the
spectral weight across wide regions in momentum space, we show how
the Peierls-distortion in PtBis promotes the formation of Weyl nodes.
[1] S. Palumbo et al., Interplay between inversion and translation
symmetries in trigonal PtBiz. Phys. Rev. B 112, 205125 (2025)
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MA 24.4 Tue 14:45 POT/0361
Phonon-driven axial fields enable terahertz Kerr rotation
in WTe2 — eSoma DutTta, VIsSHAL SHOKEEN, RusLAN CHULKOV,
Davib Murapas BELINCHON, M. VENKATA KAMALAKAR, OSCAR
GRrANAs, and HERMANN DURR — Department of Physics and As-
tronomy, Uppsala University, Box 516, 75120 Uppsala, Sweden

Weyl semimetals provide a platform for studying the coupling between
lattice dynamics and topological electronic structure through the mo-
tion of Weyl nodes and their associated Berry curvature (see Sie et al.,
Nature 565, 61, 2019). Here we report the observation of terahertz-
frequency Kerr rotation in the non-centrosymmetric Weyl semimetal
WTeg, generated in the absence of an external magnetic field. Using
ultrafast pump-probe polarimetry, we identify coherent oscillations at
0.24 THz and 2.4 THz that originate from interlayer shear vibrations
and optical phonon modes, respectively. The 0.24 THz shear mode ex-
hibits maximum amplitude along the a-axis and is strongly suppressed
along b, indicating an odd mirror-symmetry character. By modeling
the strain-induced modification of the Weyl-node separation, we show
that this shear phonon produces an axial vector potential whose sign
depends on the direction of atomic displacement. Spatial gradients of
this axial potential generate a pseudo-magnetic field with a sign struc-
ture that naturally accounts for the observed phase inversion. Our re-
sults provide direct evidence for phonon-driven axial electromagnetic
fields in a Weyl semimetal and demonstrate a route for ultrafast con-
trol of topological optical responses through coherent lattice motion.
Ab initio calculations will further clarify the Kerr response mechanism.

MA 24.5 Tue 15:00 POT/0361
Magnetoconductance in Chiral Topological Semimetals —
eRicarRDO MANUEL Sousa BarBosa and ANNIKA JOHANSSON — Max
Planck Institute of Microstructure Physics, Weinberg 2, 06120 Halle
(Saale), Germany

Chiral topological semimetals [1] are a class of quantum mate-
rials whose crystal symmetries enforce multifold band crossings
with nonzero topological charge, hosting symmetry-protected chiral
fermionic quasiparticles, long surface Fermi arcs, and enhanced op-
tical and transport responses. These Weyl semimetals [2]| are three-
dimensional materials that exhibit multiple Weyl nodes that act as
point-like sources and sinks of Berry curvature in momentum space,
and provide a condensed-matter realization of the chiral anomaly [3], a
field-induced nonconservation of electrons associated with a given Weyl
node, which manifests as a positive longitudinal magnetoconductance.

We investigate the magnetotransport properties of compounds in
space group 198 [4], which host four- and six-fold degenerate Weyl
nodes at the I' and R points, respectively, with Chern numbers up to
+4. Using a semiclassical approach, we compute the resulting mag-
netoconductance, enabling a detailed analysis of the unconventional
electronic responses characteristic of these materials.

[1] N.B.M. Schréter et al., Nature Physics 15, 759-765 (2019); [2]
M. Z. Hasan et al., Annu. Rev. Condens. Matter Phys. 8, 289-309
(2017); [3] F. Bladuini et al.,, Nat. Commun. 15, 6526 (2024) [4] D.A.
Pshenay-Severin et al., J. Phys.: Condens. Matter 30, 135501 (2018)

MA 24.6 Tue 15:15 POT/0361
Giant Anomalous Hall Effect Tuned by Atomic Order in
Fe3Pt — eYiBo WaNG and EnNkiE Liu — Beijing National Labo-
ratory for Condensed Matter Physics, Institute of Physics, Chinese
Academy of Sciences, Beijing 100190, China

The Berry curvature induced anomalous Hall effect (AHE) has at-
tracted considerable interest in recent years [1,2]. In Fe3Pt, a nodal
line situated near the Fermi level generates a pronounced Berry curva-
ture hotspot [3], giving rise to an intrinsic anomalous Hall conductivity
(AHC) of 1250 S/cm according to our measurement. Building on this
large intrinsic contribution, we sought to enhance the total AHE by
deliberately increasing the extrinsic AHC through control of atomic
ordering. By annealing Fe3Pt samples at various temperatures and
for different durations, we were able to tune the extrinsic AHC con-
tinuously from nearly 0 S/cm up to 550 S/cm. The most striking
result was obtained for a specimen that was annealed for ten days; at
2 K this sample exhibited a total AHC of 1892 S/cm. This value is a
significant value among magnetic topological materials and represents
a 50 % increase over the intrinsic contribution alone. These findings
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confirm the success of the proposed strategy: leveraging a substantial
intrinsic Berry curvature AHC and subsequently amplifying the total
AHC through extrinsic AHC through mechanisms such as atomic en-
gineering. The approach provides a practical pathway for achieving

exceptionally large anomalous Hall responses in magnetic topological
systems. [1|Nat. Phys. 14, 1125-1131 (2018). [2] Nat. Phys. 14,
1119-1124 (2018). [3] Adv. Mater. 35, 2301339 (2023).

MA 25: Focus Session: Chiral phonons and crystals coupled to magnetic order |

Conventional magnetism arises from electron spin and orbital angular momentum, forming the basis of
spintronics and orbitronics. Recent advances, however, have revealed that magnetism is also intimately
linked to the chirality and angular momentum of the crystal lattice itself, often mediated by circular
lattice vibrations known as chiral or axial phonons. These discoveries have uncovered novel mechanisms
of spin and phonon transport and enabled direct access to phonon chirality and angular momentum as
fundamental physical quantities. These developments prompt a re-examination of angular momentum
coupling in solids, including well-established phenomena such as the Einstein-de Haas and Barnett ef-
fects, as well as the role of phonon angular momentum in the equilibrium state of magnetic materials.
Chiral and axial phonons emerge as a powerful new platform for controlling magnetic order and dynam-
ics, bridging lattice, spin, and angular momentum physics. This focus session aims to highlight recent
breakthroughs in phonon angular momentum and magnetism and to connect the rapidly expanding field
of chiral phononics with the broader magnetism community, spanning both experimental and theoretical
perspectives.

As part of this focus session, we offer an excursion to the high-field THz user facilities at HZDR with
an introduction to the planned Dresden Advanced Light Infrastructure (DALI). See MA 32 for details.

Organizers: Dominik Juraschek, d.m.juraschek@tue.nl; Michael Fechner, michael.fechner@mpsd.mpg.de;

Sebastian Maehrlein, s.maehrlein@hzdr.de

Time: Wednesday 9:30-12:45

Invited Talk MA 25.1 Wed 9:30 HSZ/0002
Coherent phononic control of chirality — eMicHAEL FORST —
Max Planck Institute for the Structure and Dynamics of Matter, Ham-
burg, Germany

Chirality is a pervasive property of matter that underpins many im-
portant phenomena across physics, chemistry and biology. Given its
broad significance, the development of protocols for rational control
of chirality in solid state systems is highly desirable, especially if this
effect can be tuned continuously and in two directions.

I will show that coherent optical excitation of the crystal lattice
at terahertz frequencies can induce chirality in the non-chiral solid
BPO4. By resonantly driving one of two orthogonal, doubly degenerate
phonon modes and exploiting their nonlinear coupling to symmetry-
lowering lattice distortions, chiral structures of either handedness can
be selectively created. These findings offer new prospects for control-
ling of out-of-equilibrium phenomena in complex materials.

Invited Talk MA 25.2 Wed 10:00 HSZ/0002
Towards a modern theory of chiralization (and can chiral
phonons help us get there?) — eNicorLa SPALDIN — Materials
Theory, ETH Ziirich, Switzerland

The goal of this talk is to answer the question: Given two chiral crys-
tals, which one is the most chiral? In order to compare the amount
of chirality, we propose the concept of “chiralization”, representing the
amount of chiral moment per unit volume, as a bulk macroscopic ther-
modynamic quantity, analogous to magnetization or polarization. Such
a quantity will allow us to identify the conjugate field for chirality, clas-
sify achiral to ferrochiral phase transitions in terms of an appropriate
order parameter, determine the multipole(s) associated with chirality,
and predict phenomena in chiral materials. We begin by analyzing
ferroaxial materials, which are protochiral, in the sense that they have
a symmetry-lowering structural phase transition that breaks mirrors
but preserves inversion, and are often characterized by rotations of
sub-units around an axis yielding domains of opposite handedness. We
show that the electric toroidal dipole, calculated as the cross product
of the spin and orbital angular momenta, is a suitable order parameter
for ferroaxial phase transitions. We outline the difficulties in extending
the physics of ferroaxial materials to ferrochiral materials, and indicate
how our emerging understanding of chiral phonons might help.

MA 25.3 Wed 10:30 HSZ/0002
Coherent Transfer of Pseudo- and Real Angular Momen-
tum via Lattice Anharmonicity — eOLca Minakoval, Car-
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oLiNA Parva?, MaximiLiaN FRENzEL!, MICHAEL SPENCER!, JOANNA
URBAN', MARTIN WoLF!, DoMINIK JURASCHEK?3, and SEBASTIAN
MagHRLEIND®® — IFHI Berlin — 2Tel Aviv U. — 3TU Eindhoven
— 4HZDR — °TU Dresden

Rotational symmetry in crystals enforces conservation of phonon
pseudo-angular momentum. However, direct evidence for angular mo-
mentum transfer between phonon modes has been lacking. We demon-
strate coherent angular momentum transfer between doubly degener-
ate phonons through a resonant three-phonon interaction [1]. Circu-
larly polarized THz pulses drive an IR-active phonon in Bi2Se3, im-
printing the helicity of the field and generating ionic loops possessing
real angular momentum. Anharmonic coupling then upconverts two
such IR phonons into a Raman-active phonon at twice the frequency,
transferring energy, linear momentum, and angular momentum. The
THz-driven Kerr effect directly resolves the Raman phonon trajectory,
revealing a helicity reversal, which perfectly fulfills pseudo-angular mo-
mentum conservation in the discrete C3 rotational symmetry of the
lattice. Group theory analysis and DFT confirm this helicity flip and
simultaneously reveal transfer of real angular momentum as circular
ionic motion. These results constitute the first direct experimental
evidence of angular momentum conservation in phonon-phonon inter-
actions.
[1] O. Minakova et. al., arXiv:2503.11626 (2025)

MA 25.4 Wed 10:45 HSZ/0002
Rotational Umklapp scattering in chiral nonlinear phononics
— oY u-Cur Huang!, CarorLiNa Parva?, and DoMINIK JURASCHEK!
— 1Eindhoven University of Technology, Eindhoven, Netherlands —
2Tel Aviv University, Tel Aviv, Israel

Chiral phonons, circularly polarized lattice vibrations propagating per-
pendicular to their rotational plane, commonly arise in chiral mate-
rials and have attracted considerable attention in condensed matter
physics lately. Due to n-fold rotational crystal symmetry, they en-
able rotational phonon-phonon Umklapp scattering through nonlinear
phonon coupling. This process is the angular-momentum analog of the
conventional Umklapp scattering conserving linear crystal momentum.
Recent pump-probe experiments have measured the effect in BigSes,
and we here develop a general theory using a-quartz (a-SiO2) as an
example. Our results offer insight into the fundamentals of angular
momentum conservation in solids.

15 min break
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Invited Talk MA 25.5 Wed 11:15 HSZ/0002
Observation and control of chiral phonons in non-
centrosymmetric materials — eHiroki UEpa — Paul Scherrer
Institute, Villigen, Switzerland

The field of chiral phonons has rapidly grown with the emergence of
various intriguing phenomena, including magnetism, transport, and
light-matter interactions. Chiral phonons are rotational phonon modes
propagating out of the rotational plane, breaking improper rotational
symmetry. I will present direct demonstrations of chiral phonons in
chiral crystal a-SiO2 and polar crystals LiNbO3 and BaTiO3 using
resonant inelastic X-ray scattering (RIXS) with circularly polarized
X-rays. Angular momentum transfer between circularly polarized pho-
tons and chiral phonons imposes the selection rule in the RIXS process,
enabling observation of chiral phonons through circular dichroism in
phonon excitation peaks. Furthermore, in BaTiO3, we demonstrate
in situ electrical switching of phonon chirality, opening pathways for
dynamic control of chiral phononic properties.

MA 25.6 Wed 11:45 HSZ/0002
Associated magnetism of circular ionic motion probed with
ultrafast x-ray pulses — eCLIFFORD ALLINGTON!, MATTHEW
Lutz?, E. Ho?, F. Grar3, M. Basint®, H. Ugpa?, A. ELLioT?, M.
Bicas?, R. Finn2, S-W Huana!, M. Grives!, M. HENSTRIDGE?,
M. Horrmann?, R. Aronso-Mori?, D. Zuu?, Q. Ncuven?, V.
EsposiTo?, T. Sato?, E. Skoropotal, E. Paris!, A. Camps!,
E. Razzor!, R. Mankowsky!, F. CapoTonpi®, N. Jaouen®, M.
Rapovicl, M. Savoini®»3, E. ABreu®, S. Jounson!:3, JEREMY
Jonnson?, and Urs Staus! — Paul Scherrer Institute — ?Brigham
Young University — 3ETH Zurich — 4SLAC National Accelerator
Laboratory — ®Elettra Sincrotrone Trieste — 6Synchrotron SOLEIL

It has been proposed that the coherent circular motion of ions creates
a magnetic field. This effect, termed dynamical multiferroicity (DM),
has been evidenced experimentally in diamagnetic materials such as
SrTiO3 using circular terahertz (THz)-pump optical-probe method-
ologies. However, the fields reported are much larger than predicted,
raising questions on the exact nature of the transient state. Thus, we
performed a suite of circular THz-pump experiments on the paramag-
netic EuTiO3, a material directly analogous to SrTiO3 but with a S =
7/2 spin on the Eu2+ ion. We have measured the circular motion of
ions by femtosecond x-ray diffraction as well as an optical-probe sig-
nal which changes sign upon changing the helicity of the THz-pump,
consistent with DM. However, no induced Eu2+ moment was found
within the resolution of time-resolved x-ray magnetic circular dichro-
ism, providing a quantitative upper limit on the resulting field.

MA 25.7 Wed 12:00 HSZ/0002
Real-time laser-driven (chiral) phonon dynamics from atom-
istic simulations — eMIkE PoLs and NicoLa A. SpaLDIN — Ma-
terials Theory, ETH Ziirich, Ziirich, CH-8093, Switzerland

I will present an approach to simulate the real-time dynamics of excited
phonons in materials. Using machine-learning interatomic potentials
(MLIPs) together with laser-driven molecular dynamics simulations,
we can capture the response of materials to driven (chiral) phonon
excitations and directly capture their nonlinear vibrational dynamics.
Driving phonon modes into the nonlinear regime can induce a wide
range of material properties, such as strain and magnetism [1]. While
first-principles modeling has provided valuable insights into these dy-
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namics, the commonly used coupled-oscillator method requires the
computation of numerous higher-order coupling coefficients [2], lim-
iting its scalability.

Our MLIP-based approach enables the direct simulation of the
full anharmonic lattice response. It effectively models both IR- and
Raman-active modes, with finite-temperature effects, and the nonlin-
ear couplings to high orders. Using this method, we explore the vibra-
tional dynamics of linear and chiral phonons in oxide perovskites, en-
abling predictive simulations of the behavior and coupling of phonons
in functional materials.

[1] A. Disa et al., Nat. Phys. 17, 1087 (2021).

[2] A. Subedi et al., Phys. Rev. B 89, 220301 (2014).

MA 25.8 Wed 12:15 HSZ/0002

THz field-induced magnetic-like response in the quantum
paraelectric diamagnet KTaO3 — eCHRISTELLE KapLEc!, FiLip

KapLec!, DaLiBor REepPGEK!, MAaRrTINA Basini?, Perr Kuzer!,

Jan-CurisToPH DEINERT®, SERGEY KoOVALEV3, MaTTiA UDINA%,
Icor Ivakov3, ALEXEY PoNoMaRyov?, and StanisLav Kamsal —
Hnstitute of Physics, Prague, Czechia — 2ETH Zurich, Switzerland

— 3HZDR, Dresden, Germany — *CESQ-ISIS, Strasbourg, France

The current efforts on developing new ways of data manipulation
are aimed at ultrafast control of magnetization in magnetic materi-
als, as well as at inducing magnetic moments in diamagnetics. We
demonstrate that in the diamagnetic quantum paraelectric KTaOg,
the electric field of circularly polarized THz pulses with an amplitude
of 300 kV /cm induces a transient magnetic-like response by resonantly
pumping its degenerate soft phonon. The transient phonon-mediated
magnetic-like response was measured via the rotation of the polarisa-
tion of a probe light. However, such response usually contains contri-
butions from both the magneto-optic THz-field-induced Faraday effect
and the electro-optic THz-field-induced Kerr effect (TKE). In order
to distinguish between them, we separately measured the TKE by ap-
plying a linearly polarized THz pump beam. Moreover, we present
a theoretical analysis of the TKE, showing that its contribution can
be suppressed by subtracting the experimental data generated by op-
posite elliptically polarized THz radiation. Thus, we are able to un-
ambiguously identify a magnetic-like behavior of the KTaO3 crystal
manifested by the extracted Faraday rotation.

MA 25.9 Wed 12:30 HSZ/0002
Phonon-induced chirality — eDomiNik JURASCHEK — Eindhoven
University of Technology, Eindhoven, Netherlands

Controlling and utilizing solid-state chirality is a central challenge in
condensed matter physics, because it does not couple to applied mag-
netic or electric fields, in contrast to magnetism and ferroelectricity.
In this talk I show that geometric chiral phonons, lattice vibrations
whose instantaneous atomic displacements break inversion and mir-
ror symmetries, can transiently drive an achiral crystal into a chiral
state. Using group-theoretical analysis, we identified selection rules
for phonon-induced geometric chirality across all 32 point groups and
demonstrate that ultrashort mid-infrared and terahertz pulses can ex-
cite pairs of IR-active phonons whose nonlinear coupling rectifies a ge-
ometric chiral phonon. I further demonstrate that chiral order exhibits
fundamental excitations which we term “chiralons,” similar to the re-
cently discovered ferrons in ferroelectric order. Our results highlight
an emerging functionality of chiral phononics beyond phonon angular
momentum.
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MA 26: Focus Session: Nickelate Superconductivity: Insights into Unconventional Pairing and
Correlation Effects | (joint session TT/DS/MA)

Nickel, a direct neighbor of copper in the periodic table, has been considered a promising candidate for
high-temperature superconductivity since the early 1990s. After more than three decades of research,
this prediction was confirmed with the discovery of superconductivity in nickelates, marking the begin-
ning of the "nickel age” of superconductivity. Recent advances include Sm-based infinite-layer nickelates
with transition temperatures approaching 40 K, as well as bilayer nickelates exhibiting superconduc-
tivity above 90 K under pressure and up to 60 K under compressive epitaxial strain. These results
highlight the crucial roles of structural engineering, epitaxial strain, and precise synthesis control, and
they open new frontiers for both fundamental understanding and materials design. This focus session
aims to define key scientific challenges ahead, strengthen collaboration within Germany and Europe,
and accelerate progress toward higher superconducting transition temperatures.

Coordinators: Marta Gibert (TU Wien), Mattias Hepting (MPI FKF Stuttgart), Ilya M. Eremin (Ruhr-

University Bochum)

Time: Wednesday 9:30-12:45

Topical Talk MA 26.1 Wed 9:30 HSZ/0003
Unconventional Superconductivity in Infinite-layer Samar-
ium Nickelates — eDanrFENG L1 — City University of Hong Kong,
Kowloon, Hong Kong SAR, China

Infinite-layer nickelates have emerged as a frontier platform for
studying unconventional superconductivity beyond the cuprates. In
this talk, I will present our recent advances on samarium-based
infinite-layer nickelate thin films, which exhibit enhanced supercon-
ductivity and a mixed two- and three-dimensional superconduct-
ing character arising from strong coupling between rare-earth 5d
and Ni 3d orbitals. I will further highlight our discovery of ro-
bust field-induced re-entrant superconductivity in heavily Eu-doped
Smo.95—2Cag.05 Euz NiO2, where superconductivity suppressed at low
fields re-emerges above 6 T and persists to 45 T. This exotic high-
field state results from the interplay between NiO-plane superconduc-
tivity and Eu?t-sublattice ferromagnetism, revealing a unique coex-
istence of magnetism and superconductivity within a single material
system. These findings demonstrate how rare-earth-site engineering
and magnetic-field tuning provide powerful routes for realising and
manipulating high-temperature ferromagnetic superconductivity.

[1] M. Yang, H. Wang, J. Tang, J. Luo et al., arXiv:2503.18346 (2025).
[2] M. Yang, J. Tang, X. Wu, H. Wang et al., arXiv:2508.14666 (2025).

Topical Talk MA 26.2 Wed 10:00 HSZ/0003
Recent insights into infinite-layer nickelate heterostructures
from x-ray spectroscopy — eEva BeNckiserR — Max Planck In-
stitute for Solid State Research, Stuttgart, Germany

Nickelates have emerged as an important class of materials for studying
unconventional superconductivity. However, the exact cation concen-
trations and oxygen stoichiometry in infinite-layer nickelates are diffi-
cult to determine due to the complex synthesis process. This has so
far prevented the clear experimental identification of the nickel valence
electron configuration in the superconducting phase.

In my talk, I will discuss our recent x-ray spectroscopy studies on
NdNiOz-SrTiO3 heterostructures [1] and PrNiO, thin films [2] at var-
ious intermediate stages of topotactic reduction with x = 2 — 3. We
find that even the most reduced films do not exhibit a pure Nilt-3d°
configuration. The quantitative analysis shows that there is an aver-
age of 1.35 holes in the nickel 3d states and superconducting samples
have even higher values [2]. These results challenge previous find-
ings regarding the doping range in which superconductivity occurs in
infinite-layer nickelates. Variations between samples are attributed to
a complex interplay of ordered, self-doped regions, interfacial recon-
structions, and disorder occurring on different length scales in both
the cation and anion sublattices.

[1] R. A. Ortiz et al., Phys. Rev. Materials 9, 054801 (2025).
[2] R. Pons et al., submitted (2025).

Topical Talk MA 26.3 Wed 10:30 HSZ/0003

Theory of infinite-layer nickelate superconductors
eKARSTEN HELD — TU Wien, Austria

The discovery of superconductivity in infinite-layer nickelates [1]
marked a new age of superconductivity: the nickel age. Using density
functional theory, dynamical mean-field theory and dynamical vertex
approximation (DT'A [2]), we successfully predicted [3] the phase dia-
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gram T, vs. Sr-doping of Nd;_,Sr,NiO2 with —for an unconventional
superconductor— unprecedented accuracy with defect free films syn-
thesized only 3 years later [4]. Also, the normal state spin spectrum
well agrees with resonant inelastic x-ray spectroscopy (RIXS) [5] and
the one-particle spectrum with angular-resolved photoemission spec-
troscopy (ARPES) [6], which both enter into the calculation of T..
With this excellent agreement to later experiments, we can now with
some confidence calculate the phase diagram of finite-layer nickelates
[7] and predict that infinite-layer nickelates have a much higher T,
under 100GPa of pressure even without any chemical doping [8].

This work has been supported by the ERC project 101201037 and
the FWF project 15398.
[1] D. Li et al., Nature 572, 624 (2019).
[2] G. Rohringer et al., Rev. Mod. Phys. 90, 25003 (2018).
[3] M. Kitatani et al., npj Quantum Materials 5, 59 (2020).
[4] K. Lee et al., Nature 619, 288 (2023).
[5] L. Si et al., Phys. Rev. Res. 6, 043104(2024).
[6] P. Worm et al., Phys. Rev. B 109, 235126 (2024).
[7] A. Hausoel et al., npj Quantum Mater. 10, 69 (2025).
[8] S. Di Cataldo et al., Nature Comm. 15, 3952 (2024).

15 min. break

Topical Talk MA 26.4 Wed 11:15 HSZ/0003
Disorder and distortions: what electrons tell us about nicke-
late superconductivity — eBErIT H. GoobGE — MPI-CP{S, Dres-
den, Germany

Recent realizations of superconductivity in both square-planar and
bilayer Ruddlesden-Popper nickelates have opened a host of oppor-
tunities to explore fundamental questions of high-temperature super-
conductivity, while simultaneously posing unique synthetic challenges.
Despite recent breakthroughs in sample synthesis, however, the high-
est quality thin films still pose immense challenges for investigation of
fundamental characteristics, such as the pairing symmetry of the su-
perconducting order parameter. Systematically introducing point-like
disorder with high-energy electron irradiation consistently suppresses
the superconducting transition, pointing towards a sign-changing or-
der parameter in square-planar nickelates [1]. In parallel, epitaxial
stabilization of superconductivity in bilayer nickelate thin films has
opened the door to investigate local atomic structure and bonding en-
vironments. Leveraging the highest accessible spatial resolution and
light-element sensitivity enabled by state-of-the-art multislice electron
ptychography, we survey a series of bilayer nickelate thin films span-
ning a full series of tensile and compressive strain. We combine these
experimental with strain-decomposed DFT calculations to investigate
correlations between the observed atomic structure and superconduc-
tivity [2].

[1] Ranna et al., PRL 135, 126501 (2025).

[2] Bhatt et al., arXiv:2501.08204 (2025).

Topical Talk MA 26.5 Wed 11:45 HSZ/0003
Superconducting gap structure and bosonic mode in
LasPrNisO7 thin films at ambient pressure — eHal-Hu WEN
— Hankou Rd. 22, Gulou, Nanjing, China

The recent discovery of high temperature superconductivity in nick-
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elate systems has generated tremendous interests in the community.
The core issue to understand the pairing mechanism is about the su-
perconducting gap and its symmetry. We have successfully synthesized
the superconducting thin films of LagPrNio Oy with T, °™%¢t — 41.5 K,
and measured the superconducting tunneling spectra after we expose
the superconducting layer by using the tip-excavation technique. The
spectrum shows a two-gap structure with A1 = 9 meV, Ay = 6-8 meV,
and fittings based on the Dynes model indicate that the dominant gap
should have an s-wave structure with low anisotropy, this allows us to
select the st~ -pairing symmetry among the two possibilities sT~ and
d-wave. Furthermore, a clear bosonic mode with energy 2 = 30 & 2
meV is observed, which further supports a sign reversal gap[1]. Our re-
sults shed new light in understanding the mystery of superconductivity
in bilayer nickelate superconductors.

Collaborators: Huan Yang, Ilya M. Eremin, Shengtai Fan, Mengjun
Ou, Marius Scholten, Qing Li, Zhiyuan Shang, Yi Wang, Jiasen Xu
[1] S. Fan et al., arXiv: 2506.01788

MA 26.6 Wed 12:15 HSZ/0003
Investigation of Ruddlesden-Popper nickelates and the
monolayer-trilayer polymorph using Raman spectroscopy —
oVIGNESH SUNDARAMURTHY!, ABHI SuTHAR!, PascaL PupnarLl:2,
HasaN YiLmaz3, MasaHiko IsoBe!, MaTTEO MiNnoLal, BERNHARD
KemMer!, and MarTthias Hepring! — !Max-Planck-Institute for
Solid State Research, Heisenbergstrafie 1, 70569 Stuttgart, Germany
— 22nd Physics Institute, University of Stuttgart, 70569 Stuttgart,
Germany — 3University of Stuttgart, Institute for Materials Science,
Materials Synthesis Group, Heisenbergstrafte 3, 70569 Stuttgart, Ger-
many

Ruddlesden-Popper nickelates have attracted intense interest following
the discovery of superconductivity in several members of the series,

including bilayer LagNizO7, trilayer LasNizO19, and structural poly-
morphs composed of monolayer-bilayer or monolayer-trilayer (ML-TL)
units. In this talk, we explore the phononic and electronic Raman re-
sponses of high-quality ML-TL single crystals and contrast them with
those of the other nickelate phases, using samples with optimized oxy-
gen content.

MA 26.7 Wed 12:30 HSZ/0003
Multiorbital density wave in the trilayer nickelate LayNizOjg
— ABHI SUTHAR!', VIGNESH SUNDARAMURTHY!, MaTias BEejas?,
ConceconGg  Le3, Pascar  PupuarL!, PabLo Sosa-Lizamal,
Masaziko IsoBe!, PETER A. vaNn AKeN!, Y. Eren Suvorcul,
MarTeEo MiNnoLal, ANDREAS P. ScuNYDER!, XiaNxIN Wu?, BERN-
HARD KEIMER!, Ginivar KnuarwLLin!, AnDrReEs GREco?, and
eMarTHIAS HEPTING! — !Max-Planck-Institute for Solid State Re-
search, Stuttgart, Germany — 2UNR-CONICET, Rosario, Argentina
— SBRIKEN, Saitama, Japan — “Institute of Theoretical Physics,
Beijing, China
Ruddlesden—Popper nickelates exhibit high-temperature superconduc-
tivity closely intertwined with charge and spin density wave order.
However, fundamental questions persist regarding the orbital charac-
ter and symmetry underlying the density wave instabilities. Using
polarized Raman scattering on trilayer LasNizOj0, we resolve char-
acteristic phonon anomalies and a redistribution of electronic spectral
weight across the density wave transitions. Momentum-selective elec-
tronic Raman responses, combined with multiorbital model calcula-
tions, reveal a density-wave—induced gap with incoherent, non-mean-
field opening and contributions from both Ni-d 2_ 2 and d,2 states
[1]. These results reconcile conflicting experimental reports of the den-
sity wave gap and underscore its multiorbital character.

[1] A. Suthar et al., arXiv:2508.06440 (2025).

MA 27: Ultrafast Magnetization Effects |

Time: Wednesday 9:30-12:45

Invited Talk MA 27.1 Wed 9:30 HSZ,/0004
Towards sub-10fs magnetization switching REzA
ROUZEGAR!, OLIVER  FRANKE!, GaL  Lemurt!, OLIVER
GuecksTtock!, Junwel Tonc!, DIETER ENGEL?, XIANMIN ZHANGS,
GEORG WOLTERSDORF?, PIET W. BRoUWER!, ToB1as KAMPFRATH!,
and eQUENTIN REMY! — !Department of Physics, Freie Universitt
Berlin, 14195 Berlin, Germany — 2Max-Born-Institut fiir nichtlin-
eare Optik und Kurzzeitspektroskopie, 12489 Berlin, Germany —
3Key Laboratory for Anisotropy and Texture of Materials (Ministry
of Education), School of Material Science and Engineering, North-
eastern University, Shenyang 110819, China — “Institut fiir Physik,

Martin-Luther-Universitat Halle, 06120 Halle, Germany

Femtosecond laser pulses can induce sub-picosecond demagnetization,
enabling ultrafast magnetic writing, spin transport, and broadband
THz generation. Yet the microscopic processes in the first = 10 fs
remain poorly understood. Three-temperature models describe en-
ergy flow among electrons, spins, and the lattice but neglect angular-
momentum transfer, essential for spin dissipation.

Using ultrabroadband THz emission spectroscopy with = 10 fs
resolution, we find that electron-magnon (em) scattering drives the
nonequilibrium spin dynamics, generating both spin flips and magnons
in under 10 fs, well before ~ 100 fs demagnetization. Angular momen-
tum is then dissipated primarily through magnon-lattice interactions.
Having established em scattering as the dominant sub-10-fs mecha-
nism, we show that THz pulses can harness this coupling to reverse
magnetization, pointing to sub-10-fs spin control.

MA 27.2 Wed 10:00 HSZ/0004
Ultrafast Control of Spin Periodicity in a Helical Heisen-
berg Antiferromagnet — eHyEIN JunGg12, ABEER ARORAZ, DEEK-
sHA GupTa3, Franziska WALTHER?, KRisTIN KLIEMT?, VICTORIA
C. A. Tavror?, ToLio pE CasTro?, HAaNQIAN Lul»2, CHRISTIAN
ScutssLER-LANGEHEINE®, N1ko PonTius®, Urs STAuB®, CORNELIUS
KrELLNER?, LAURENZ RETTIG?, RALPH ERNSTORFER'2, and Yoav
W. Winpsor!:2 — 1Technische Universitét Berlin, Berlin, Germany
— 2Fritz-Haber-Institut der Max-Planck-Gesellschaft, Berlin, Ger-
many — SHelmholtz-Zentrum Berlin fiir Materialien und Energie,
Berlin, Germany — %Goethe-Universitit Frankfurt, Frankfurt, Ger-
many — 9Paul Scherrer Institut, Villigen, Switzerland
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The ultrafast manipulation of spin structures is a promising route to-
ward the next generation spintronic devices. In this work, we study the
helical Heisenberg antiferromagnet EuCo2P»> using resonant soft X-ray
diffraction (RXD). By probing the magnetic Bragg reflections, we are
experimentally sensitive both to the antiferromagnetic (AF) order pa-
rameter and to the 4f spin periodicity. We measure their response
under three distinct perturbations: (a) femtosecond laser excitation
(ultrafast RXD), (b) external magnetic fields, and (c) temperature
variation. Employing a Heisenberg model, we directly reveal how the
observables respond to each of the perturbations we apply. We further
probe the response of the crystal lattice under the same conditions as
the spin order and draw a relation between the dynamics of the two.
These results offer insight into different routes to control AF spin order
and its couplings.

MA 27.3 Wed 10:15 HSZ/0004

Time-resolved coherent small-angle EUV scattering of mag-
netic thin film structures — eKonstanze KOreLL!, SERGEY

Zaykol!, Hung-Tzu Cuanc!, TiMo ScuMmipT?, MURAT Sivish3,

MANFRED ALBRECHT?, and Craus Ropers!® — Max Planck
Institute for Multidisciplinary Sciences, Gottingen, Germany —
2Experimental Physics IV, University of Augsburg, Germany — 34th
Physical Institute - Solids and Nanostructures, University of Gottin-

gen, Germany

Laser excitation yields control over magnetic structures on the fem-
tosecond timescale, yet the corresponding nanoscale response remains
difficult to access. Ultrafast coherent diffractive imaging has recently
provided real-space insights [1], limited, however, to reversible dynam-
ics. Here, by carrying out coherent speckle diffraction, we combine
the strengths of diffraction with the coherence of a source capable of
coherent imaging. Through this, we get insights to reversible and ir-
reversible processes. Using a femtosecond high harmonic generation
source, we measure pump-probe scattering from magnetic thin films
in a laboratory-based setup. We discuss both the opportunities and
limitations of this approach providing a basis for the interpretation of
nanoscale magnetic dynamics in future ultrafast experiments.
[1] H.-T. Chang et. al, arXiv:2504.17917 (2025)

MA 27.4 Wed 10:30 HSZ/0004
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Exploitation of Spin Wave Resonances in Miniaturized Mag-
netic Electron Optics for Ultrafast Electron Beam Manipu-
lation — eMax Herzoc!, Jouannes Scrurrz!, and AXeEL Luk!:2
— 1IFF, IFW Dresden, Helmholtzstrake 20, 01069 Dresden — 2IFMP,
TU Dresden, Haeckelstrafie 3, 01069 Dresden

Magnetic electron optics that can be switched on sub-nanosecond time
scales are useful for the setup of stroboscopic measurements in scan-
ning and transmission electron microscopes. Scaling laws indicate that
devices become permeable for alternating magnetic fields with GHz fre-
quency by miniaturizing them to micrometer length scales, therefore
decreasing their induction. On these length scales, spin waves can be
excited in the magnetic pole pieces which can drastically increase the
micro optics effectivity when their resonance condition is met. We
fabricate such magnetic multipole optics using lithographic techniques
with pole piece sizes in the tens of um, a thickness of up to 800 nm, a
pole piece distance of 25 pum as well as variable geometries in order to
optimize the resonant behavior. Due to those resonances, the charac-
terized micro optics show an especially strong deflection of the TEMs
300 keV electron beam of more than 100 prad at 3 GHz excitation
frequency. Conducted electron spin resonance measurements confirm
the possibility to excite spin waves in the magnetic pole pieces in the
same frequency range. This allows for the application of models of the
dispersion relation to determine favorable values for parameters like
thickness, exchange interaction, and saturation magnetization in order
to achieve the desired resonance frequency.

MA 27.5 Wed 10:45 HSZ/0004

Terahertz Spectroscopy of non-collinear magnetic state in

ferrimagnetic iron garnet — eTuUsHAR BARUAH!, ANDRZzZEJ
StupakiEwicz?, PauL H. M. van LoosprecHT!, and EvGEny A.
Masukovica! — 1II. Physikalisches Institut, Universitit zu Koln,

50937 Kéln, Germany. — 2Faculty of Physics, University of Bialystok,
Ciolkowskiego 1L, 15-245 Bialystok, Poland.

Data storage technologies and magnetic control research, in general,
focuses primarily on magnets with anti-ferromagnetic exchange inter-
actions for their ultrafast picosecond-scale dynamics. Among them,
ferrimagnets are particularly appealing, as they combine high Tera-
hertz (THz)-scale eigenfrequencies with the feasibility of ground state
control. Non-collinear magnetic states in ferrimagnets exhibit com-
plex spin dynamics, whose ultrafast behaviour remains partly under-
stood. Using a table-top high-power broadband THz pump-optical
probe setup integrated with a 10T superconducting magnet, we di-
rectly probe the field and temperature dependent spin dynamics in
Bi-substituted Gadolinium iron garnet, which is a ferrimagnet with
non-collinear magnetic state and a magnetic moment compensation
point temperature. Our results show magnetisation dynamics in non-
collinear state driven by overlap of exchange modes and THz cavity
modes formed by multiple reflections inside the sample.

15 min break

MA 27.6 Wed 11:15 HSZ/0004
Spin-lattice coupling control of ultrafast order melting
in antiferromagnetic insulators — ALEKSANDR Buzpakov!,
eRAavi Kausnik!, Nikorar Knoknrov?, JoHAN MENTINK?, SERGEY
ARTYUKHIN!, and ALEkseEr KiMEL?Z — lstituto Italiano di Tecnolo-
gia, Via Morego 30, 16163 Genova, Italy — 2Radboud University Ni-
jmegen, Institute for Molecules and Materials, 6525 AJ Nijmegen, The
Netherlands

Ultrafast order melting in magnetic insulators is governed by two pro-
cesses: intrinsic intra-spin relaxation and spin-lattice energy transfer.
Antiferromagnets, which lack net magnetization, can in principle evade
angular-momentum constraints and display markedly faster order-
parameter dynamics than ferromagnets, but experimental rates vary
widely across materials. Here we combine first-principles magnetostric-
tion calculations, phonon and magnon spectral analysis, atomistic spin-
dynamics simulations and time-resolved second-harmonic generation
to disentangle these pathways and explain material-dependent dispar-
ities. Focusing on two structurally similar antiferromagnets, Cr2O3
and FeBOs, we show that the strength of spin-phonon coupling -
revealed by magnetostrictive response and phonon-magnon spectral
overlap - dictates the dramatic difference in order-melting rates. We
also achieved accelerated dynamics in Cr2Os and show sub-2-ps or-
der melting in both experiment and simulation. Our results identify
spin-phonon coupling as the decisive control parameter for ultrafast
antiferromagnetic dynamics and provide a practical framework to de-
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sign faster switching in antiferromagnetic spintronic devices.

MA 27.7 Wed 11:30 HSZ/0004
Nonlinear optical probing of a strongly correlated phase
transition in epitaxial NANiO3z thin films — eCHRISTIAN
TzscuascHEL! 2, FeLix Urscu!, Qi Sonc?, SPENCER DovLE3,
GRrRACE A. Pan3, JuLia A. Munpy®, and STEFAN EiseBrTT?*
IDepartment of Physics, University of Zurich, Switzerland — 2Max
Born Institute for Nonlinear Optics and Short Pulse Spectroscopy,
Berlin, Germany — 3Department of Physics, Harvard University, USA
— 4I0AP, TU Berlin, Germany

The family of rare-earth nickelates is a prime example of strongly cor-
related oxide materials displaying a wealth of physical phenomena from
antiferromagnetism to superconductivity. NdNiO3 specifically exhibits
a metal-to-insulator phase transition upon cooling that is concomitant
with the emergence of antiferromagnetic order.

Here, we use nonlinear optical second harmonic generation (SHG) in
the near-infrared regime to gain insight into the symmetry and ultra-
fast dynamics of this correlated electronic and magnetic phase transi-
tion. In static measurements, we observe a symmetry reduction from
orthorhombic in the paramagnetic phase to monoclinic in the antifer-
romagnetically ordered phase. Upon optical excitation, we observe a
quench of the SHG signal and a restoration of the orthorhombic state
within 125fs. Our study highlights the capabilities of nonlinear op-
tics and advances the understanding of strongly correlated quantum
materials.

MA 27.8 Wed 11:45 HSZ/0004
Ultrafast angular momentum transfer in RKKY-coupled
4f antiferromagnets — S.-E. Lee!, Y.W. Wibsor!2, D.
ZauN!, A. Kraiker®, K. KumMmERr3, K. KLiEMT?, C. KRELLNER?,
C. ScuUssLER-LANGEHEINE®, N. Pontius®, U. Staus®, D.V.
VyaLikH?, A. ErnsT®, and eL. ReETTIGYY — lFritz-Haber-Institut
der MPG, DE — 2TU Berlin, DE — 3ESRF, Grenoble, FR —
4Goethe-Universitdt Frankfurt, DE — 5Helmholtz-Zentrum Berlin,
DE — 6PgI, Villigen, CH — "DIPC, San Sebastian, ES — 8Johannes

Kepler University, Linz, AU — YRPTU Kaiserslautern-Landau, DE

Antiferromagnets allow for direct angular momentum (AM) transfer
between opposing spins, thereby avoiding AM transfer to the lattice,
which limits ultrafast magnetization dynamics in ferromagnets. Here,
we study the ultrafast magnetization dynamics in 4f antiferromag-
netic intermetallics of type LnRhaSiz2 (Ln=Pr, Nd, Sm, Gd, Tb, Dy,
Ho) where we modify the magnitude of the on-site RKKY coupling
strength via substitution of Ln ions. By combining time-resolved soft
X-ray diffraction with ab-initio calculations, we find that the rate of
AM transfer between opposing moments is directly determined by this
coupling [1]. Moreover, the influence of itinerant conduction electrons
has been explored in the Series GdT2Sis by varying the transition
metal T (T=Co, Rh, Ir). Here, we find a more than twofold increase
in ultrafast AM transfer rate between the materials, which we asso-
ciate with modifications in the conduction electron susceptibility due
to differences in their density of states [2].
[1] Nat. Mater. 21, 514 (2022) [2] PRR 6, 043019 (2024)

MA 27.9 Wed 12:00 HSZ/0004
Time-resolved wide-field SHG imaging of ferroic materials
— oANDRIN CaviEZEL, JAN GERRIT HORSTMANN, THoMAS LoT-
TERMOSER, and MANFRED FI1EBIG — Department of Materials, ETH
Zurich, Zurich, Switzerland

We investigate the ultrafast dynamics of van der Waals ferroics using
time-resolved second harmonic generation (SHG) wide-field imaging.
Controlling antiferromagnetic order on ultrafast timescales is of central
relevance for spintronic applications, and van der Waals ferroics con-
stitute highly promising material platforms. However, achieving such
control requires an experimental technique that is simultaneously sen-
sitive to ferroic order and combines micrometer spatial with femtosec-
ond temporal resolution. Here, we present a setup for direct wide-field
visualization of ferroic domain structures by exploiting SHG generated
from high-energy pulses of an amplified laser system. The adjustable
wavelength and polarization of pump and probe pulses, together with
tailored pulse sequences for excitation, enable sensitive detection and
selective manipulation of magnetic order. Our approach provides ac-
cess to ultrafast processes in bulk ferroics with microscopic domain
patterns as well as in micrometer-sized flakes of van der Waals ferroics
under cryogenic conditions, opening new pathways for understanding
and steering their nonequilibrium dynamics.
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MA 27.10 Wed 12:15 HSZ/0004
Photoinduced demagnetization and carrier dynamics in
SrRuO3 thin films probed by time resolved THz spectroscopy
— oANKHIJUR IsLam Sekn!, HARUN MEeRT IvusLer!, PHILLIP
LrrpRECHT?, MaTHIAs Brck?, Paur LrDERER?, Gap KoRENS,
IoNELA LINDFORS-VREJOIU4, PaUuL H.M. vaN LoosprecHT?, and
Jure DemsarR! — 1JGU Mainz — 2University of Konstanz —

3Technion, Haifa — 4University of Cologne

SrRuOs3 is an itinerant ferromagnet (Tc =~ 150 K) whose T2 resis-
tivity below 30K signals a ferromagnetic Fermi-liquid ground state.
We present the temperature (T) and excitation fluence (F) depen-
dent photoinduced conductivity dynamics of thin films grown by MBE
and PLD, following excitation with fs near-infrared pulses. We show
that photoinduced changes in THz conductivity are governed by the
changes in the scattering rate of the intraband Drude response. The T-
and F-dependent photoconductivity dynamics suggest that rapid car-
rier thermalization is accompanied by magnon generation, consistent
with a high spin-flip scattering rate due to strong spin-orbit coupling.
Accordingly, over a broad T and F-range, the photoconductivity tran-
sients track the evolution of the magnon population. At temperatures
below 20K and at lowest F, we observe a delayed rise in photocon-
ductivity, which reflects the reduced e-e thermalization rate with its
characteristic Fermi-liquid T2 dependence.

MA 27.11 Wed 12:30 HSZ/0004

Element-specific magnetization dynamics of epitaxial ultra-
thin Co/Pt heterostructures — ePuLoma SingH!, CORENTIN
AvuLacNET2, THOMAS JAUK®, SANGEETA SHARMAD'4,  MARTIN
Scuurrze3, STEPHANE MANGIN?, CLEMENS VON KORFF ScHMISING!,
and STEFAN E1seBrTT!'® — 1Max Born Institut fiir Nichtlineare Op-
tik und Kurzzeitspektroskopie, Berlin, Germany — 2Université de Lor-
raine, CNRS, Institut Jean Lamour, Nancy, France — 3Institut fiir Ex-
perimentalphysik, Technische Universitat Graz, Graz, EU, Austria —
4Institute for Theoretical Solid-state Physics, Freie Universitét Berlin,
Berlin, Germany — ®Technische Universitat Berlin, Institut fiir Optik
und Atomare Physik, Berlin, Germany

Magnetic systems comprising 3d ferromagnetic transition metals and
4d/5d heavy metals are of interest because of their potential appli-
cation in future energy storage technology. The microscopic process
involved after femtosecond laser excitation is complex and is still con-
troversially discussed in the existing literature. We present a system-
atic and element specific study of epitaxial, ultrathin Co films (0.8 and
1.0 nm) sandwiched by Pt layers. We compare the ultrafast response
for the different Co thicknesses as well as for out-of-plane and in-plane
magnetic anisotropy by a combination of pump-probe spectroscopy in
the optical and extreme ultraviolet spectral range. Exploiting the Pt
O2,3 and N7 and Co Mgz 3 resonances, we accurately disentangle the
intrinsic and proximity induced magnetic moments of Co and Pt. We
find consistently larger demagnetization amplitudes of the Pt magne-
tization compared to Co and a very pronounced thickness dependence.

MA 28: Focus Session: Quantum Sensing with Solid State Spin defects Il (joint session
TT/HL/MA)

Time: Wednesday 9:30-10:30

MA 28.1 Wed 9:30 HSZ/0101
Locally Imaging the Insulator to Metal Transition of
CasRuO4 with Single Spin Magnetometry oHAYDEN
Bincer!, Cissy Suen?, Young-Gwan Cror!, YEJN Lee!, HaoLiN
Jinl, Max KRAUTLOHER?, YUCHEN Zuao!, Luke TurnsuLLl,

ELINA ZHAKINAY', JEFFREY NEETHIRAJAN!, LoTTE BoOER!, BERIT

Goobce!, PioTr Suréwka®, RopERICH MoESSNER?, BERNHARD
KEemMER?Z, CLAIRE DoNNELLY!, and Urt Voor! — IMPI CPfS, Dres-
den, Germany — 2MPI FKF, Stuttgart, Germany — 3Wroctaw Uni-
versity of Science and Technology, Wroctaw, Poland — *MPI PKS,

Dresden, Germany

The current-driven insulator to metal transition (IMT) in CasRuOg4
is a fascinating phenomenon where increasing current driven across a
sample causes a smaller voltage difference to develop. We have cre-
ated devices of size 10-20 um by 10-20 um and 100 nm thick using
Focused Ion Beam (FIB) milling. Through the utilization of Nitrogen
Vacancies (NV), optically addressable spin-1 defects acting as a qubit
at room temperature, we probe the local magnetic field at the defect
via the Zeeman interaction. We are thusly able to image the local char-
acter of the insulator to metal transition in CagRuOy4. At low currents
we image the formation of a singular conducting channel at the edge
of the device, which gradually grows throughout the entire device as
more current is applied until eventually current flows evenly across the
device. We explore reasons why local current channels nucleate at the
edge, such as strain, defects, and crystalline lattice orientation.

MA 28.2 Wed 9:45 HSZ/0101
Topological Ambiguity in Stray Field Magnetometry —
®SHIRSOPRATIM CHATTOPADHYAY!2 and AparaJITA SiNngHAD?Z —
HFMP, TU Dresden, Germany — 2Wiirzburg-Dresden Cluster of Ex-
cellence (ct.qmat)

Inferring magnetic topology from stray field measurements is central
to characterizing skyrmions, vortices, and other topological textures.
Yet, the uniqueness of such reconstructions remains poorly character-
ized. We present a computational framework to systematically gen-
erate pairs of magnetization configurations with distinct topological
charges (|JAQ| = g, where q can be set by the user) that produce
nearly identical stray fields (Normalized Root Mean Square Error ~
0.8-4 percent). Our approach uses constrained optimization with a
physics informed loss to jointly evolve magnetization pairs towards field
degeneracy while preserving topological distinction. Across 200 ran-
domized trials with varied initializations, we demonstrate rapid and re-
liable generation of adversarial pairs spanning skyrmions, merons, frac-
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tional defects and uniform domain textures. We theoretically analyse
the relation between topological charge and stray field and construct
an explicit example of near identical stray field from distinct topolo-
gies. Our adversarial dataset enables rigorous assessment of magneti-
zation reconstruction algorithms and guides the design of measurement
strategies capable of resolving topological ambiguity.

MA 28.3 Wed 10:00 HSZ/0101
Towards Cryogenic Scanning Nitrogen Vacancy Magnetom-
etry — eLoTTE Boer!, KiLian Srowik!, HayDeEn BINGER!,
Young-GwaN Cuor!, AumerT UnaLl, EpouarRDp LEsNE!, MATHEUS
BarBosa2, BERND BUCHNER2, ALEXEY Popov?, and Url VoorL! —

IMPI CPfS, Dresden, Germany — 2IFW Dresden, Germany

In scanning nitrogen vacancy (NV) magnetometry, an atomic force mi-
croscopy tip is replaced with a diamond pillar containing a single NV
center, which acts as a highly sensitive magnetic field sensor. Scanning
over a sample then allows to map the magnetic stray field. This method
has been widely used at room temperature to investigate, for example,
magnetic textures in thin films or local current flow patterns. How-
ever, a wide range of interesting material properties, such as emergent
magnetic phases and superconductivity only occur at lower tempera-
tures. As the NV center retains its ability to sense magnetic fields at
low temperatures, we are developing a variable temperature cryogenic
scanning NV system. This will not only allow for the imaging of ma-
terials at low temperatures, but also allow for the unique opportunity
of mapping magnetic phase transitions in quantum materials.

Building a cryogenic NV setup presents several challenges, as the NV
requires optical access for readout and microwave pulses for control,
all within tight spatial confines and while preventing sample heating.
In this talk, we will discuss our setup, which is in its final stages of
development, and show preliminary measurement results at few Kelvin
temperatures.

MA 28.4 Wed 10:15 HSZ/0101
CISS from Vibrationally Assisted Tunneling in Chiral
Molecules — eFEDOR BArRANOV, VIRGINIA GALI, and MaXiMm BRE-
ITKREIZ — Dahlem Center for Complex Quantum Systems, Freie Uni-
versitat Berlin, Arnimallee 14, 14195 Berlin, Germany

Chiral-induced spin selectivity (CISS) remains a puzzling phenomenon,
despite extensive experimental evidence. A possible explanation
emerges when recognizing that charge transport through chiral in-
sulating molecules occurs in the tunneling regime, where even small
spin-orbit coupling becomes crucial inside the barrier. This enhance-
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ment leads to a spin-dependent potential that gives different tunneling
probabilities for different spin orientations. Because this tunneling
alone produces extremely small currents, one has to take into account
the vibrational degrees of freedom of the system that in the static

limit increases the current while preserving the spin splitting nature.
Together, these ingredients offer a transparent physical mechanism un-
derlying the CISS effect.

MA 29: Spin Transport and Orbitronics, Spin-Hall Effects | (joint session MA/TT)

Time: Wednesday 9:30-12:45

Invited Talk MA 29.1 Wed 9:30 POT/0112

Exploring the interplay between spin and chirality — e ANGELA
WiTTMANN — Johannes Gutenberg University Mainz, Germany

Chirality is omnipresent in nature, bridging magnetic and molecular
spin phenomena. At the core of this connection lies the chiral-induced
spin selectivity (CISS) effect, describing the highly efficient genera-
tion of spin polarized currents in chiral molecules. Despite extensive
experimental evidence, the underlying mechanisms of CISS remain de-
bated. Here, we explore how chirality is directly linked to the intrin-
sic magnetic moments in molecules and how molecular design can be
harnessed to control spin phenomena at hybrid chiral molecule mag-
netic interfaces [1]. Our findings pave a pathway towards functional
”chiralitronic” devices - turning a fundamental puzzle into a techno-
logical opportunity.
[1] A. Moharana, AW et al., Sci. Adv.11, eado4285 (2025)

MA 29.2 Wed 10:00 POT/0112

Chiral Molecule-Induced Magnetic Anisotropies — eSiMoN
SocHIERAY, AsuisH MoHARANAY, YaeL Kapron?, FaBIaN
KamMERBAUER!, SHIRA Yocurris?, Maruias Kriuvi', Yossi

Parrier?, and ANGELA WITTMANN! — ! Johannes Gutenberg Univer-

sity, Mainz, Germany — 2Hebrew University of Jerusalem, Jerusalem,
Israel

The chiral-induced spin selectivity effect promises novel spintronic de-
Despite numerous interdisciplinary experiments revealing its
implications and trends, this phenomenon challenges our theoretical
understanding of the interplay between spin and chirality, particularly
regarding apparent time-reversal symmetry breaking. This symme-
try breaking can be observed by measuring a magnetic thin film’s
anisotropy upon chiral-molecule adsorption. We quantify this phe-
nomenon by measuring the magnetic anisotropy through electrical
magnetotransport measurements. Upon chiral-molecule adsorption,
we observe a 35% change in out-of-plane hard-axis anisotropy. This
approach enables sensitive probing of magnetic property changes in-
duced by different chiral molecular systems on various conductive or
insulating magnetic thin films. Correlating molecular properties, such
as spin-orbit coupling, with their impact on magnetic anisotropy will
be crucial for understanding the fundamental mechanisms of chiral-
induced spin selectivity and for facilitating the design of spintronic
devices that require a precisely tuned anisotropy.

vices.

MA 29.3 Wed 10:15 POT/0112
Generation, Transmission, and Conversion of Orbital
Torque by an Antiferromagnetic Insulator — eSHILEI Ding!2,
PauL No#L?, GuNasHeeL KauwTiyaa Krisunaswamy?, Nic-
cord DavitTi?, Giacomo Sana?, MarziaA FaANTAUZzI?, ANTONELLA
Rossi?3, and PieTRo GAMBARDELLAZ — 1School of Physical and
Mathematical Sciences, Nanyang Technological University, Singapore
637371, Singapore — 2Department of Materials, ETH Ziirich, 8093
Ziirich, Switzerland — 3Dipartimento di Scienze Chimiche e Geo-
logiche, Universita degli Studi di Cagliari, Campus di Monserrato S.S.
554, Italy

Orbital currents and orbital torques have recently emerged as power-
ful tools for controlling magnetization, yet their transport has been
studied almost exclusively in metals. We report the first demonstra-
tion of orbital generation, transport, and conversion through an insu-
lating antiferromagnet CoO. By inserting CoO between Cu* and Co,
we show that orbital transport is preserved and the orbital-torque ef-
ficiency is strongly enhanced. Temperature-dependent measurements
indicate that orbital transport above the Néel temperature is mediated
by thermal fluctuations, while antiferromagnetic order and exchange
bias provide additional transport channels at low temperature. These
results identify insulating antiferromagnets as effective mediators of
orbital angular momentum and highlight transition-metal oxides with
unquenched orbital moments as promising materials for efficient spin-
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orbitronic technologies.

MA 29.4 Wed 10:30 POT/0112
Modern theory of the Orbital Hall effect from Wannier Rep-
resentation — eMirco Sastaes!2, Insu Baek®, Hojun LEE3,
Hvyun-Woo Ler3, Yurry Mokrousov!:2, and Donawook Go*
— !Peter Griiunberg Institut and Institute for Advanced Simula-
tion, Forschungszentrum Jiilich and JARA, 52425 Jilich, Germany
— 2Institute of Physics, Johannes Gutenberg University Mainz, 55099
Mainz, Germany — 3Department of Physics, Pohang University of
Science and Technology, Pohang, Kyungbuk 37673, South Korea —
4Department of Physics, Korea University, Seoul 02841, South Korea

In the field of orbital dynamics and orbital transport a particularly
important quantity is the so-called orbital Hall conductivity (OHC),
which is expressed in terms of operators of velocity and orbital an-
gular momentum (OAM). To overcome the difficulties in treating the
unbounded position operator, very often the so-called atom-centered
approximation (ACA) is used. However, while being very practical,
this approach captures only some local contributions to the OAM op-
erator. Here, we will report on developing a new approach to quantify
the OAM operator in the basis of Wannier functions, which is based
on the modern theory of orbital magnetization. This method allows
us to capture both local and itinerant contributions to the OHC. By
performing first principles calculations for selected transition metals
we show that a significant correction to the OHC due to non-local
contributions arises, while the local effects are captured in accordance
to the ACA. Our approach is very promising since it improves our un-
derstanding of OAM and allows for a precise estimation of the OHC.

MA 29.5 Wed 10:45 POT/0112
Chirality-induced orbital Edelstein effect in an analytically
solvable model — eLENNART ScHIMPF, BORGE GOBEL, and IN-
GRID MERTIG — Institut fiir Physik, Martin-Luther-Universitat Halle-
Wittenberg

Chirality-induced spin selectivity (CISS), a phenomenon wherein chi-
ral structures selectively determine the spin polarization of electron
currents flowing through the material, has garnered significant atten-
tion due to its potential applications in areas such as spintronics, enan-
tioseparation, and catalysis. The underlying physical effect is the Edel-
stein effect that converts charge to angular momentum. Besides a spin
contribution, there exists a contribution based on the orbital angu-
lar momentum but the precise mechanism for its generation remains
yet to be understood. Here, we introduce the minimal model for ex-
plaining the phenomenon based on the orbital Edelstein effect [1]. We
consider nonlocal intersite contributions to the current-induced orbital
angular momentum and reveal the underlying mechanism by analyt-
ically calculating the Edelstein susceptibilities in a tight-binding and
Boltzmann approach. While the orbital angular momentum is directly
generated by the chirality of the crystal, the spin contribution of each
spin-split band pair relies on spin-orbit coupling. Using tellurium as
an example, we show that the orbital contribution surpasses the spin
contribution by orders of magnitude.

[1] B.G&bel, L. Schimpf, I. Mertig, Phys. Rev. Res. 7, 033180 (2025)

15 min break

MA 29.6 Wed 11:15 POT/0112
Spin-charge and Orbital-charge Interconversion on SrTiO3-
based Two-dimensional Electron Gases: A Semiclassical Ap-
proach — eLE ViET Duc Puam and ANNIKA JoHANSSON — Max
Planck Institute of Microstructure Physics, Weinberg 2, 06120 Halle
(Saale), Germany
Two-dimensional electron gases (2DEGs) at SrTiO3-based oxide inter-
faces display large, gate-tunable Rashba-like spin-orbit coupling (SOC)
that enables spin-charge interconversion via the spin Edelstein effect [1,
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2]. It has also been demonstrated that the orbital Edelstein effect, i.e,
current-induced orbital magnetization, is larger than the spin Edelstein
effect by more than one order of magnitude [3]. Yet, most transport
studies assume a constant relaxation time [1, 3], potentially under-
estimating the role of anisotropic relaxation times and scattering-in
contributions. Here, we systematically study charge-spin and charge-
orbital conversion in SrTiO3-based 2DEGs, combining the Boltzmann
semiclassical transport theory and various ansatzes for the scattering
terms, such as constant relaxation time, momentum relaxation time, as
well as scattering on various impurity potentials. Comparing different
scattering approaches, we gain insights into the influence of impurity
scattering on charge-spin and charge-orbital interconversion phenom-
ena.

[1] Vaz, Diogo C., et al. Nature Materials 18.11 (2019): 1187-1193.
[2] Caviglia, A. D., et al. Physical Review Letters 104.12 (2010):
126803. [3]| Johansson, Annika, et al. Physical Review Research 3.1
(2021): 013275.

MA 29.7 Wed 11:30 POT/0112
Quantum geometry for orbital magnetization and spintron-
ics from parallel transport of Bloch states — eJOHANNES
MITSCHERLING, JAN PRIESsNITZ, and LiBORrR SMEJKAL — Max Planck
Institute for the Physics of Complex Systems, Nothnitzer Str. 38,
01187 Dresden, Germany

Quantum geometry emerges as a unifying, quantitative guiding princi-
ple for the linear and nonlinear response functions of quantum matter.
Going beyond current-current responses [1,2], we identify the genera-
tor of parallel transport of Bloch states, given by the commutator of
the band projector and its momentum derivative, as a further essen-
tial building block of quantum geometry [3]. I will show that orbital
magnetism arises from the non-commutativity of adiabatic transport
in orthogonal directions. We will see that the spin Berry curvature and
the spin quantum metric, which control the linear spin conductivity,
are not fundamentally geometric but yield three geometric contribu-
tions of distinct physical origin. Our theory enables efficient numerical
and analytical evaluations for general Bloch Hamiltonians with an ar-
bitrary number of potentially degenerate bands. I will exemplify the
results in application to altermagnets [4] and p-wave magnets [5].

[1] Avdoshkin*, Mitscherling*, and Moore, PRL 135, 066901 (2025).
|2] Mitscherling®, Avdoshkin*, and Moore, PRB 112, 085104 (2025).
[3] Mitscherling and Smejkal, to be submitted. [4] Smejkal, Sinova,
and T. Jungwirth, PRX 12, 031042 (2022). [5] Birk Hellenes,
Jungwirth, Jaeschke-Ubiergo, Chakraborty, Sinova, and Smejkal,
arXiv:2309.01607v3.

MA 29.8 Wed 11:45 POT/0112
Signatures of magnon dispersion in spin transport
®SEBASTIAN SAILLER, DENISE REUSTLEN, MicHAELA LAMMEL, SE-
BASTIAN T. B. GOENNENWEIN, and RICHARD ScHLITZ — Department
of Physics, University of Konstanz, 78457 Konstanz, Germany

The spin Hall magnetoresistance (SMR) provides electrical access to
the magnetization of a magnetically ordered material. It recently be-
came clear that changes in the net magnetization due to magnon cre-
ation and annihilation can be observed in the SMR. However, the num-
ber of magnons - and thus the magnetization - can also be modified
by changing the energy of the system. In this work, we experimentally
demonstrate that the changes of magnon occupation due to magnetic
fields and crystal orientation sensitively modify the SMR response.
Higher magnetic fields reduce the magnon population by pushing the
magnon manifold to higher energies, leading to an increase of magne-
tization and thus the SMR. In turn, the influence of the anisotropic
magnon gap in yttrium iron garnet films leads to a crystal orientation
dependence of the SMR. The magnetic field and orientation depen-
dence can be rationalized in terms of the changing magnon occupa-
tion. Our results showcase that magnetoresistive effects not only probe
the properties of the static magnetization, but also reveal information
about the dynamics, i.e., the magnons.

MA 29.9 Wed 12:00 POT/0112
Non-reciprocal spin-orbital-charge interconversion via
magnon transport in nonlocal devices — ¢Jose OMAR LEDEsSMA-
MagrTin!, SacHiN Krisunial, Epcar GaLinpDEz-RuaLes!, Duc
TraAN!, MarRcCEL Gasser!, DoNnawook Gol2, GERHARD JakoBl,

Yurlty Mokrousov!:2, and Maruias Kriuvil Hnstitute of
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Physics, Johannes Gutenberg University Mainz, Mainz, Germany
— 2Peter Griinberg Institut and Institute for Advanced Simulation,
Forschungszentrum Jiilich and JARA, Jiilich, Germany

In magnetic systems, angular momentum is carried by electrons’ spin
and orbital angular momentum. We use devices based on Pt nanowires
on insulating magnets to study angular-momentum transport medi-
ated by magnons, enabling angular-momentum information to prop-
agate without charge flow. In these systems, magnons are generated
by spin accumulation from the Spin Hall Effect (SHE) and detected
via the inverse Spin Hall Effect (iSHE). In conventional Pt-YIG non-
local geometries, this spin-charge interconversion is fully reciprocal:
interchanging the injector and detector yields equal efficiencies. We
further confirm that this power-to-power efficiency remains reciprocal
when the thickness of one Pt wire is varied. However, when Ru is used
as a source and detector of orbital currents via the orbital Hall effect
(OHE) and inverse OHE, the reciprocity is broken. In our devices, the
combined SHE + OHE-driven magnon generation, followed by detec-
tion through the iSHE, becomes ~35% more efficient than the reverse
process, demonstrating nonreciprocity in the system. (1)
(1) J.O. Ledesma-Martin, Nano Lett. 2025, 25, 8, 3247-3252

MA 29.10 Wed 12:15 POT/0112
Giant orbital magnetoresistance in orbital magnets — eSAcHIN
Krisunial, CurisTiN Scumitt!, Epcar GALINDEZ RuaLEs!,
TakasHl Kikkawa?, Timmo KuscHer!, Ewr Sarron?, OLENA
GoMmoNay!, Yurry Mokrousov!, and Matuias Kriur! — Institute
of Physics, Johannes Gutenberg-University Mainz, Mainz, Germany
— 2Department of Applied Physics, The University of Tokyo, Tokyo,

Japan

Generation and transport of large orbital angular momentum (OAM)
currents have recently emerged as a key research area in the field of
orbitronics. In contrast to spin currents, whose generation depends on
weak spin-orbit coupling, OAM currents arise directly from the cou-
pling between crystal momentum and electronic OAM even in light and
environmentally friendly materials (Cu, Al, Cr)[1]. A major challenge
has been to exploit these giant orbital currents in magnetic systems,
where static magnetization is dominated by spin. We show that this
limitation can be overcome by employing magnetic materials in which
OAM contributes significantly to the static magnetization. Using these
orbital magnets, we demonstrate two orders of enhancement of orbital
Hall magnetoresistance, compared to the spin counterpart. This en-
hancement originates from the interaction of the dynamic OAM gen-
erated in light metals with the static orbital moments of the orbital
magnet. Our results establish a pathway to harness giant OAM cur-
rents for device functionalities that cannot be achieved with conven-
tional spin-dominated magnets|2|. [1] S. Ding et al, PRL 125, 177201
(2020). [2] C. Schmitt, S. Krishnia et al. (under review).

MA 29.11 Wed 12:30 POT/0112
Spin-Current Sensitivity in CuSeOs Across the Antiferro-
magnetic Transition — eANkiTA Navak!, MarHew JaMmEs!,
Maxim MosTtovoy?, and Aisua AQeeL! — University of Augsburg,
86135Augsburg, Germany — 2Zernike Institute for Advanced Materi-
als, University of Groningen, Nijenborgh 4, 9747 AG Groningen, The
Netherlands

Antiferromagnets are promising materials for next-generation spin-
tronics due to their robustness against magnetic fields and ultrafast
dynamics. Spin Hall magnetoresistance (SMR) provides a sensitive
method to probe spin transport at normal-metal-antiferromagnetic-
insulator interfaces. In antiferromagnets, SMR can detect Néel-vector
reorientation, spin-flop behaviour, and short-range correlations above
the ordering temperature, as shown in systems such as NiO and a-
Fe2O3.

Here, we use SMR in a Pt/CuSeO3 bilayer to investigate spin trans-
port in the unconventional antiferromagnet CuSeO3. An AC current
in the Pt Hall bar generates a transverse spin accumulation, whose
interface reflection modulates the Pt resistance and enables electrical
detection of the magnetic state.

CuSeO3 consists of Cu(1) spin dimers and Cu(2) spins that order
antiferromagnetically below 8 K. SMR measurements between 5 and
100 K with magnetic-field rotation in three planes reveal clear SMR
signals, including a finite response above the Néel temperature, indicat-
ing persistent spin correlations. The plane-dependent SMR amplitude
also reflects the intrinsic magnetic anisotropy of CuSeOs.
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MA 30: Functional Antiferromagnetism

Time: Wednesday 9:30-12:45

MA 30.1 Wed 9:30 POT/0151
Electric Current Control of Helimagnetic Chirality from a
Multidomain State — eYura Kimoro!, HipETOsHl Masupal,
Jun-1cHIRO OHEZ?, SHOYA SAkAaMOTO!, TAKESHI SEKI''3, and Y osHI-
NoR1 ONosg!"3 — lInstitute for Materials Research, Tohoku Univer-
sity, Sendai 980-8577, Japan — 2Department of Physics, Toho Univer-
sity, Funabashi 274-8510, Japan — 3Center for Science and Innova-
tion in Spintronics (CSIS), Core Research Cluster, Tohoku University,
Sendai 980-8577, Japan

In helimagnets, magnetic moments form a helical spin order possessing
chirality. In centrosymmetric crystals, two helical states with oppo-
site handedness are degenerate; thus, chiral domains can coexist and
form domain walls. Here, we study the domain wall dynamics under
electric current in the helimagnet MnAus. We found that the thresh-
old current required for the transition from the multidomain state to
a single-chiral domain state in a magnetic field is much lower than
that for chirality reversal from a single-chiral domain within certain
ranges of temperature and magnetic field. The chirality after the tran-
sition depends on whether the magnetic field and electric current were
parallel or antiparallel. Numerical calculations based on the Landau-
Lifshitz-Gilbert equation reproduce our observations. These results
indicate that the domain walls are highly mobile in the helimagnet, re-
flecting a pinning potential much smaller than the domain-nucleation
energy. They also suggest that helimagnetic domain walls could serve
as efficient information carriers, opening new avenues for spintronic
applications, such as racetrack-type memory devices.

MA 30.2 Wed 9:45 POT/0151
Multistate probabilistic computing in the chiral kagome an-
tiferromagnet Mn3Sn — ePrajwaL RicvepI!, JAE-CHUN JEON!,
KEVIN CALLAHAN-CoORAY?, KEREM Y. CaMsaRr1?, and STUART S.P
ParkiN! — IMax-Planck Institute of Microstructure Physics, Halle
(Saale), Germany — 2Department of Electrical and Computer Engi-
neering, University of California, Santa Barbara, CA, USA

Chiral kagome antiferromagnets such as Mn3Sn are promising candi-
dates for spintronic applications due to their ultrafast spin dynam-
ics and negligible stray fields. Their magnetic ground state exhibits
six-fold degeneracy, which naturally supports multistate information
processing. In this work, we investigate ultra-thin W/Mn3Sn bilay-
ers and demonstrate spin-orbit torque-driven multistate probabilistic
switching. Above a critical current density, stochastic fluctuations
in the anomalous Hall resistance (Rxy) emerge, and their probabil-
ity distribution can be continuously tuned with nanosecond electri-
cal pulses. This tunability results in a sigmoidal response of Rxy to
the applied current, enabling electrically controlled antiferromagnetic
probabilistic bits with multiple accessible states. Leveraging experi-
mentally obtained state statistics, we implement a graph coloring task,
an NP-hard optimization problem. These results constitute the first
experimental realization of multistate probabilistic switching in an an-
tiferromagnet and demonstrate its applicability to non-deterministic
computing tasks. Our findings position non-collinear antiferromagnets
as a promising material platform for multibit spintronics, highlighting
their potential for unconventional computing architectures.

MA 30.3 Wed 10:00 POT/0151
Antiferromagnetic Writing by Magneto-electric Field in
Cr,03 — NikoLal KHOKHLOV!, @ ALEKSANDR Buzpakov?, TIMUR
GAREEV!, ANATOLY ZVEZDIN?, SERGEY ARTYUKHIN?, and ALEKSEI
KimeL! — 'Radboud University Nijmegen, Institute for Molecules and
Materials, Nijmegen 6525 AJ, The Netherlands — 2Istituto Italiano di
Tecnologia, Via Morego 30, Genova 16163, Italy — 3Moscow, Russia

Antiferromagnetic (AFM) spintronics is a promising platform for next-
generation storage, offering high domain wall velocities and immunity
to stray fields. However, a bottleneck remains: the lack of a low-
power method to write arbitrary domains without high-density cur-
rents and Joule heating. Here, we demonstrate full, non-volatile con-
trol of AFM domains in magnetoelectric CraO3 at room temperature.
Utilizing an electrically charged needle to "draw" domains under a
magnetic bias, we find that approaching the Néel temperature is crit-
ical. In this regime, domain walls lose their elastic "rubber band"
behavior, allowing complex shapes to stabilize. We rationalize this via
the Larkin length, establishing that reliable storage requires a Larkin
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length smaller than the bit size. Our findings provide a model for
domain writability in insulating antiferromagnets, paving the way for
low-energy, electrically controlled AFM memory.

MA 30.4 Wed 10:15 POT/0151
Magnetic-phase-entangled orbital anisotropy in the van der
Waals antiferromagnet CrPS; revealed by resonant inelas-
tic X-ray scattering — eZHuIA ZHANG!, YuaNn WEI', CaRrRLOS
WiLLiam GaLpino!, CEpoMir PETROVIC?, and THORSTEN ScHMITT!
— 1Centre for Photon Science, Paul Scherrer Institut, Villigen PSI
5225, Switzerland — 2Shanghai Advanced Research in Physical Sci-
ences, Shanghai 201203, P.R. China

The emergence of exfoliable magnetic van der Waals (vdW) materi-
als with weak inter-layer correlations enables physicists to study mag-
netism directly in two dimensions (2D). Their sustained magnetic or-
der and other novel magnetic properties down to the 2D limit make
them promising candidates for spintronic applications. CrPS, is an
A-type antiferromagnetic vdW material with strong correlations be-
tween spin, orbital, and structural degrees of freedom, and its highly
unusual magnetic properties has been the subject of considerable scien-
tific and practical interests. In this talk, I will present our temperature-
dependent X-ray absorption spectroscopy (XAS) and resonant inelastic
X-ray scattering (RIXS) measurements on bulk CrPSy crystals. Both
the XAS and RIXS spectra display significant linear dichroism. In
particular, the linear-dichroic RIXS intensity of one of the orbital ex-
citations shows an order-parameter-like temperature dependence be-
low the Néel temperature; and the dichroism entirely disappears in
the paramagnetic phase. This evidence strongly supports the role of
the orbital anisotropy as the shaping agent of the magnetic states in
CrPSy.

MA 30.5 Wed 10:30 POT/0151
Impact of deposition parameters on magnonic properties
of a-FexO3 thin films. — eKaTHARINA MULLER!2, ToBIAS
Herrricub2, Monika ScHrEUFELE!:2, MarTHias OpeL!, HaNs
HuesL}23 RupoLr Gross}?:3, AkasHDpEEP KaMRA?, MATTHIAS
AvraamMmeRY2, and SteEPHAN GEPRAGs! — !'Walther-Meifiner-
Institut, BAAW, Garching, Germany — 2TUM School of Natural Sci-
ences, Munich, Germany — 3Munich Center for Quantum Science
and Technology, Munich, Germany — 4Department of Physics and
Research Center OPTIMAS, RPTU Kaiserslautern-Landau, Kaiser-

slautern, Germany

Magnons in magnetic insulators are promising spin information carriers
in future spintronic devices. For such applications, investigating and
understanding the magnonic properties of thin films is crucial. Among
the antiferromagnetic insulators, a-Fe2 O3 is a prime example to study.
Upon cooling, it features a Morin transition at 263 K from an antiferro-
magnetic easy-plane to an easy-axis phase below the Néel temperature.
‘We obtain the magnetic anisotropy, the Dzyaloshinskii-Moriya interac-
tion, as well as the magnon decay length from the magnon Hanle effect
in all-electrical magnon transport experiments [1]. We study the de-
pendence of these properties on the deposition parameters of a-FeaO3
thin films grown on differently oriented AlsOs-substrates. Starting
from a multi-domain state and driving the system with an external
magnetic field, we use spin Hall magnetoresistance measurements to
assess how the monodomainization field is influenced by the deposition
parameters. [1] M.Scheufele et al., APL Mater. 11, 091115 (2023).

MA 30.6 Wed 10:45 POT/0151
Investigation of magnetic symmetries and domain imaging in
antiferromagnetic MnsAs via methods of electron microscopy
— eOLEKSANDR ZAIETs!'2, KamiL OLEINIK?, FiLip KRiZEK®, JOSE
ANGEL CasTELLANOS-REYES?, JAN Rusz?, Darius Ponr?, and AXEL
Luk!? — JFW Dresden, Germany — 2TU Dresden, Germany —
3Institute of Physics of the Czech — *Uppsala University, Sweden

Antiferromagnets are promising candidates for spintronic applications
due to their ultrafast dynamics, low magnetic susceptibility, and lack
of stray fields. Their switching behaviour is determined by the undis-
turbed antiferromagnetic ordering, the distribution of magnetic defects
(notably domain walls) and their pinning to structural defects of the
underlying crystal structure.

In this work we investigate antiferromagnetic MnaAs thin films
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epitaxially grown on GaAs via methods of transmission electron mi-
croscopy, in particular high resolution imaging and electron diffraction.
The antiferromagnetic ordering of MngsAs entails a doubled magnetic
unit cell compared to the structural one. This allows us to study purely
magnetic Bragg reflections. The analysis of these reflections suggests
the presence of a previously unknown antiferromagnetic phase. We
furthermore reveal the presence of an antiferromagnetic domain struc-
ture by mapping the intensity of these reflections. We discuss stabi-
lization mechanisms of this new AF ordering with the help of ab-initio
methods. The strength of the antiferromagnetic signal is sufficient for
domain mapping with sub-nanometer scale.

15 min break

MA 30.7 Wed 11:15 POT/0151
Creation of antiferromagnetic skyrmions by edge manipula-
tion — e ALEKSEY BERG, TiMm MATTHIES, and ELENA VEDMEDENKO
— University of Hamburg

Novel magnetic storage technologies rely on ferromagnetic topologi-
cal objects to represent information. These objects can be created,
propelled and annihilated by electric currents in racetracks. We have
recently demonstrated theoretically that arbitrary sequences of coex-
isting ferromagnetic skyrmions and antiskyrmions can be processed via
local rotations of magnetic moments at the edge of a rectangular slab,
eliminating the need for global charge or spin currents [1]. This local
manipulation can be achieved experimentally using rotating local mag-
netic fields or currents. Here, we demonstrate that edge rotation can
be effectively applied to antiferromagnetic skyrmions, too. Further-
more, antiferromagnetic quasiparticles can be created and propelled
without rotating the edge magnetisation, but rather by switching the
local magnetisation at the racetrack edge. This low-energy manipu-
lation of stable antiferromagnetic topological quasiparticles via local
excitation would be highly advantageous in the field of antiferromag-
netic spintronics. 1. P. Siegl et al., Phys. Rev. B 106, 014421 (2022)

MA 30.8 Wed 11:30 POT/0151
Field-induced spin-reorientation transitions in collinear anti-
ferromagnet Cro03 — ePauLiNA J. Prusik}2, IcoR VEREMCHUK!,
FLoriN RaDpU3, PavLo MakusHko!, JURGEN FassBenDERDZ, Kir-
L. D. BerLasHcHENKO?, DENYs Makarov!, and OLEKSANDR
V. Pyryrovskyr! — !Helmholtz-Zentrum Dresden-Rossendorf e.V.,
01328 Dresden, Germany — 2Dresden University of Technology, Dres-
den 01062, Germany — 2Helmholtz-Zentrum Berlin fiir Materialien
und Energie, Berlin 12489, Germany — 4University of Nebraska-

Lincoln, Lincoln, NE 68588, USA

We classify collinear antiferromagnets (AMFs) by presence in their o-
model of a term of exchange origin that couples the external magnetic
field and gradients of the Néel vector. One representative material is
the magnetoelectric, room-temperature, collinear AFM Cr203, which
is promising for spintronics applications [1,2] as well as for fundamental
research [3,4]. In Cr2O3 this term leads to a texture-induced magne-
tization with a finite component along the crystallographic ¢ axis. By
analyzing the field-induced spin-reorientation transitions, we find the
appearance of a phase in which a field-induced domain wall lies in the
basal plane at fields below the spin-flop field. The theoretical predic-
tions are supported by X-ray magnetic linear dichroism measurements,
which show that the transition field in thin films is reduced by nearly
half compared to the single crystal. [1] Hedrich et al., Nat. Phys. 17,
574 (2021) [2] Rickhaus, Prusik et al., Nano Letters 24, 13172 (2024)
[3] Makushko et al., Nat. Comm. 13, 6745 (2022) [4] Pylypovskyi et
al., Phys. Rev. Lett. 132, 226702 (2024)

MA 30.9 Wed 11:45 POT/0151
Direct Observation of Hidden Excitonic States via Exciton-
Magnon Coupling in CrSBr — SopuHiE Bork!, eRICHARD
LEVEN!, VINCENT WIRSDORFER!, ALESSANDRO FERRETTI?, RAFAEL
Rojas Lopez!, Marria BENINIY, DaviD MAXIMILIAN JANAas?,
UmuT PARLAKS, ALBERTO BRAMBILLAZ, ALEXEY SCHERBAKOV!, and
Mirko CINCHETTI! — 1Department of Physics, TU Dortmund Uni-
versity, 44227 Dortmund, Germany — 2CNR-IFN Dipartimento di
Fisica, Politecnico di Milano, 20133 Milan, Italy — S3Fachbereich

Physik, Universitat Konstanz, 78457 Konstanz, Germany

Two-dimensional van der Waals magnets exhibit strong exciton bind-
ing and intrinsic magnetic order, enabling exciton-magnon coupling
that links collective spin excitations with excitonic states. How-
ever, detecting dark excitons and their coupling remains challenging.
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Here we employ broadband transient reflectivity on CrSBr, a quasi-
two-dimensional antiferromagnetic semiconductor, to probe excitonic
structures across 1.25 - 1.65 eV under varying magnetic fields. We iden-
tify two excitonic resonances: a bright 1s exciton at 1.36 €V and a dark
exciton near 1.46 eV, the latter revealed solely through exciton-magnon
interactions. The detected GHz magnon mode exhibits magnetic-field-
dependent frequency shifts and coupling signatures with both exci-
tons. High-energy excitation modifies magnon dispersion and enhances
exciton-magnon hybridization. These findings provide direct insight
into exciton-magnon coupling in CrSBr and demonstrate that ultrafast
optical probes can uncover hidden excitonic states, advancing under-
standing of hybrid quasiparticles in van der Waals magnets.

MA 30.10 Wed 12:00 POT/0151
Rocket-like dynamics of ferrimagnetic domain walls in graded
magnets — oPiETRO Dional2, SERGEY ARTYUKHIN?, and Luca
MaraNnzaNa?3 — 1Scuola Normale Superiore di Pisa, Pisa, Italia
— 2Istituto Italiano di Tecnologia, Genova, Italia — 3Universita di
Genova, Genova, Italia

The domain wall motion underpins emerging spintronic technologies,
such as high-speed racetrack devices and THz logic. Spatially nonuni-
form magnetic exchange and anisotropy in ferromagnets can pin or
accelerate domain walls [1,2]. In ferrimagnets, where Walker break-
down is suppressed, domain walls can therefore approach the magnon
speed [3]. Here we show that in non-uniform ferrimagnets such gradi-
ents not only exert a net force on the ferrimagnetic domain walls, but
also modify the effective mass of the wall, enabling an entirely new
acceleration mechanism. As a domain wall travels through regions of
varying exchange or anisotropy, it can shed or gain effective mass lead-
ing to a "rocket effect" as in variable-mass systems. This phenomenon
becomes increasingly pronounced as the wall approaches the magnon
velocity [3], providing a natural route to ultrafast domain-wall propul-
sion. Our analytical theory, supported by micromagnetic simulations,
suggests strategies for mass control in racetrack devices. These results
establish variable-mass domain walls as a new paradigm for efficient,
high-velocity spintronics and THz-frequency magnetic technologies.

[1] F. N. Tan et al., Scient. Rep., 9, 7369 (2019).

[2] P. Diona et al., IEEE Trans. on Elec. Dev., 69(7), 3675 (2022).

[3] P. Diona et al., Adv. Func. Mat., €22549 (2025).

MA 30.11 Wed 12:15 POT/0151
Revealing Magnetic Chirality in Non-Collinear Kagome
Antiferromagnets through Spin-Seebeck Measurements —
o'EODOR SVETLANOV KONOMAEV, MITHUsS THARMALINGAM, and
KietriL MaceNE DgrHEIM HaLs — Department of Engineering Sci-
ences, University of Agder, 4879 Grimstad, Norway

Non-collinear antiferromagnets (NCAFMs) are appealing for antiferro-
magnetic spintronics, as they combine the advantages of collinear an-
tiferromagnets with novel emergent phenomena stemming from their
complex spin structures. These phenomena are often associated with
the intrinsic spin chirality, which characterizes the handedness of
the ground-state spin configuration. Here, we investigate a kagome
NCAFM interfaced with a normal metal and demonstrate that the
groundstate vector spin chirality can be probed through measure-
ments of the spin Seebeck effect (SSE). Starting from a microscopic
spin Hamiltonian, we derive the corresponding bosonic Bogoliubov-de-
Gennes Hamiltonians for the two chiral configurations. Using linear
response theory, we obtain a general expression for the spin current
thermally pumped into the normal metal by the SSE. We show that a
sizable in-plane spin current emerges exclusively in the negative-chiral
state, providing a direct signature for real-time detection of chirality
switching in kagome NCAFMs. In addition, we find a field-dependent
out-of-plane spin current whose magnitude differs between the two chi-
ralities, reflecting their distinct magnon band structures

MA 30.12 Wed 12:30 POT/0151
Strain engineering of antiferromagnetic LaFeO3 films for
magneto-optical investigations — e ANTONIA RIECHE, WOLFGANG
Horpg, CHis KORNER, AURORA DiaNna Rara, ANDREAS HERKLOTZ,
and KATHRIN DORR — Martin-Luther-Universitdt Halle-Wittenberg

LaFeO3 is a representative member of the orthoferrites. This antifer-
romagnet exhibits a high Néel temperature of 740 K. A weak net mag-
netization is created due to a small tilting of the magnetic moments.
LaFeO3 is considered to be a promising candidate for antiferromag-
netic spintronics.

While the magneto-optical Kerr effect (MOKE) has been used to
investigate bulk crystals, only a single study has reported MOKE data
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for LaFeOs. [1]

Our work demonstrates the magnetic switching behavior of coher-
ently strained LaFeOs films. The strain states were generated using
different substrates and helium implantation. [2] The films were grown
using pulsed laser deposition (KrF 248 nm), and their strain state was
analyzed by X-ray diffraction.

Longitudinal MOKE hysteresis and microscopy measurements re-

vealed a strain-dependent orientation of the magnetization axis, which
is consistent with predictions from density functional theory. [3| Fur-
ther single-domain remanence has been confirmed.

[1] J. Alaria et al., Chem. Sci. 5, 1599 (2014)

[2] A. Herklotz et al., Adv. Science, 5, 1800356 (2018)

[3] A. J. Mao et al., RSC Adv. 6, 100526 (2016)

MA 31: Frustrated Magnets Il (joint session MA/TT)

Time: Wednesday 9:30-12:45

MA 31.1 Wed 9:30 POT/0361
Finite-size spectral signatures of order by quantum disorder:
A perspective from Anderson’s tower of states — eSUBHANKAR
Kuarual, GrirriN C. Howson?, MicHEL J. P. GiNGRAsZ, and JEF-
FREY G. Rau® — 1IFW Dresden, Germany — 2University of Water-
loo, Canada — 3University of Windsor, Canada

In frustrated magnetic systems with a subextensive number of classi-
cal ground states, quantum zero-point fluctuations can select a unique
long-range ordered state, a celebrated phenomenon referred to as or-
der by quantum disorder (ObQD). While ObQD is well understood in
the semiclassical, large spin length limit, its behavior in quantum spin-
1/2 systems is less clear. As exact analytical solutions are scarce for
frustrated systems, numerical approaches are essential. We show that
ObQD can be identified from exact diagonalization (ED) calculations
through an analysis akin to the Anderson tower of states associated
with spontaneous symmetry breaking. By defining an effective quan-
tum rotor model, we describe the competition between ObQD-induced
localization of the rotor and its tunneling between symmetry-related
ground states, identifying the crossover lengthscale from the finite-size
regime where the rotor is delocalized, to the infinite system-size limit
where it becomes localized. This rotor model relates the characteristic
splittings in the ED energy spectrum to the ObQD selection energy
scale, providing an estimate that can be compared to spin wave calcu-
lations. We demonstrate the general applicability of this approach in
one-, two- and three-dimensional frustrated spin models that exhibit
ObQD.

MA 31.2 Wed 9:45 POT/0361
Magnetic resonance experiments on the quantum spin lig-
uid candidate YbCuSes MADHURIMA Biswas!, eMARLIs
SCcHULLER®, KHOKAN BHATTACHARYA!, YosHiIFuMI TokiwaZ,
Mamoun HemMIDA3, HanNs-ALBRECHT KRuGc voN Nippa®, Nor-
BERT BUTTGENS, IsTVAN KEzsMARKI®, and MAYUKH MAJUMDER! —
1Department of Physics, Shiv Nadar Institution of Eminence, IN —
2Advanced Science Research Center, Japan Atomic Energy Agency,

JPN — 3EPV, Institut of Physics, University of Augsburg, DE

Frustrated magnetism in triangular-lattice delafossites offers a fertile
route to realising quantum spin liquids (QSL) beyond conventional
ordered phases. Among these materials a new candidate, YbCuSe2,
stands out as a QSL candidate from the present study. Magnetisation
and ESR measurements on high-quality single crystals of YbCuSez re-
veal easy-plane anisotropy. Furthermore, heat-capacity measurements
down to 400 mK and SR measurements down to 30 mK show no sig-
natures of long-range magnetic ordering, establishing this compound
as a promising QSL candidate. To probe the low-energy spin dynam-
ics, we performed 93Cu (I = 3/2) NMR measurements down to 20 mK.
We document in-plane and out-of-plane spin-lattice relaxation 77 as a
function of temperature in an applied field of approximately 4 T. A dy-
namical phase separation was observed below 0.7 K, where one phase
corresponds to the disorder-induced state, whereas the temperature
evolution of the relaxation rate of the other phase exhibits a power-
law divergence indicative of some quantum-critical spin fluctuations
due to the proximity to a field-induced ordered state.

MA 31.3 Wed 10:00 POT/0361
Fluctuation driven phases in the triangular lattice — eP. PE-
TER STAVROPOULOS!, RoSER VALENTi!, and JonannEs KNOLLE?
LGoethe University, Frankfurt, Germany — 2Technical University of
Munich, Garching, Germany

The triangular lattice has proven to be a model platform of frustrated
magnetism, with a rich landscape of emergent phases. It is also an ex-
perimentally accessible platform, with many family of materials show-
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ing quasi-2D triangular arrangements of magnetic ions. Motivated by
this, we revisit magnetic exchange models on the triangular lattice. We
discuss phases that are stabilized by order by disorder mechanisms, and
comment on their observable signatures.

MA 31.4 Wed 10:15 POT/0361
Frustrated spin-1/2 chains in a correlated metal Ti4dMnBi2 —
eX1vang L1and MeENG Lyu — No.8, 3rd South Street, Zhongguancun,
Haidian District, Beijing, China, 100190
Electronic correlations lead to heavy quasiparticles in three-
dimensional(3D) metals, and their collapse can destabilize magnetic
moments. It is an open question whether there is an analogous in-
stability in one-dimensional (1D) systems, unanswered due to the lack
of metallic spin chain materials. We report neutron scattering mea-
surements and density matrix renormalization group calculations es-
tablishing spinons in the correlated metal Ti4MnBi2, confirming that
its magnetism is 1D. Ti4MnBi2 is inherently frustrated, forming near
a quantum critical point that separates different phases at tempera-
ture T = 0. One-dimensional magnetism dominates at the lowest T,
and is barely affected by weak interchain coupling. Ti4dMnBi2 is a
previously unrecognized metallic spin chain in which 3D conduction
electrons become strongly correlated due to their coupling to 1D mag-
netic moments.

MA 31.5 Wed 10:30 POT/0361
Low-temperature spin-freezing in frustrated zirconates
TbaZra_TixO7 — eFREDERIK LEON CARSTENS!, SujaTa SINGHZ,
C. S. Yapav?, and RtpicErR KLINGELER! — !Kirchhoff Institute for
Physics, Heidelberg University, Germany — 2School of Physical Sci-
ences, IIT Mandi, India

We report on magnetic studies of polycrystalline TbhoZri_,Ti,O7
(z = 0,0.5). The zironates possess significant cationic disorder due
to similar radii of the cations which introduces magnetic frustration.
The materials are investigated by means of low-temperature ac and
dc magnetization measurements in magnetic fields up to 7 T and
down to 400 mK. Long-range magnetic order is not found down to
T = 400 mK. However, in small magnetic fields, we observe a low-
temperature spin-frozen state below 7' = 1.4 K and a slow spin relax-
ation regime which is significantly enhanced in static magnetic fields,
e.g. to 15 K at B = 2 T. A similar behavior has been previously
reported for the related rare-earth zirconate Ho2ZraO7 and in the haf-
nate TbhoHf207 [1,2].

[1] A. Elghandour et al., Phys. Rev. B 110, 064408 (2024)

[2] V. K. Anand et al., Phys. Rev. B 97, 094402 (2018)

MA 31.6 Wed 10:45 POT/0361
Magnetization plateaus, spin-canted orders and field-induced
transitions in a spin-1/2 Heisenberg antiferromagnet on a
distorted diamond-decorated honeycomb lattice — e KATARINA
KarrLova and JozerF STRECKA — Pavol Jozef Safarik University in
Kosice, Slovakia

We investigate the spin-1/2 Heisenberg antiferromagnet on a distorted
diamond-decorated honeycomb lattice in an external magnetic field.
Using density-matrix renormalization group, sign-problem-free quan-
tum Monte Carlo, exact diagonalization, and an effective lattice-gas
approach based on localized-magnon physics, we determine the ground-
state phase diagram and analyze the finite-temperature magnetization
process.

The model hosts a rich variety of frustration-induced quan-
tum phases, including Lieb-Mattis ferrimagnetic states, spin-canted
regimes, monomer-dimer and dimer-tetramer phases, and dimensional-
crossover states with 0D or 1D character. Depending on the lattice dis-
tortion, we identify robust magnetization plateaus at 0, 1/4, 1/2, and



Dresden 2026 — MA

Wednesday

3/4 of the saturation value, originating from competing local singlet
clusters, composite spins, and flat-band localized magnons. Finite-
temperature QMC data show how thermal fluctuations progressively
smear the plateau structure, while the effective lattice-gas description
reliably captures the corresponding low-temperature trends.

Funded by the EU NextGenerationEU through the Recovery and Re-
silience Plan for Slovakia under the project No. 09103-03-V04-00403.

15 min break

MA 31.7 Wed 11:15 POT/0361
Effect of Ca-doping on the exotic quantum spin liquid
states of Y3Cu2Sb3014 — eMuHAMMAD UsaMa AKBAR!, HANs-
ArLBrecHT KRrRUG voN Nippal, Mamoun HemwmIDA!, Avinash
Manajan?, and Saikat Nanpr? — !Experimental Physics V, Center
for Electronic Correlations and Magnetism, University of Augsburg,
D-86135 Augsburg, Germany — 2Department of Physics, Indian In-
stitute of Technology, Mumbali, 400076, India

The three-dimensional spin S = 1/2 compound Y3Cu2Sb3014 was re-
cently identified as a promising candidate for novel quantum spin liquid
(QSL) behavior, with two inequivalent Cu2+ sites in edge-sharing tri-
angles and no long-range order observed in multiple experiments [1].
NMR detects a transition near 120 K, associated with partial singlet
formation, while muSR and DFT indicate frustrated antiferromagnetic
interactions around both Cu+2 sites. ESR shows a Lorentzian line (g
= 2.16) above 120 K that splits into two components on cooling, with
only a part of spins being ESR-active. In the current work, we extend
this investigation to Ca-doped Y3-xCaxCu2Sb3014 (x = 0.05, 0.10,
0.25), to examine how chemical substitution at the Y site influences
the spin dynamics of the compound.
[1] S. Nandi et al. (2025), arXiv:2509.15835 [cond- mat.str-el]

MA 31.8 Wed 11:30 POT/0361
Synthesis and H-T phase diagram of Cux(OH)sHCOO —
olsser Niwaral2, Kausuick K. Parurl, MaxiMm AVDEEV3, ANTON
A. KuLakov!, DmyTrO S. INosov!, and DarreN C. Peers! —
ITU Dresden, Dresden, Germany — 2Hokkaido University, Sapporo,
Japan — 3ANSTO, Sydney, Australia

Cuz(OH)3X (X monovalent anion) consists of quasi one-
dimensional (1D) ferromagnetic (FM) and antiferromagnetic (AFM)
chains which alternate to form two-dimensional triangular layers,
which are stacked along the ¢ axis. As the interchain interactions
are frustrated and interlayer interactions are weak, the system can
be regarded as weakly coupled 1D FM and AFM chains. In bulk
measurements, these compounds typically show AFM behavior with
a Néel temperature (Ti) below 10 K. Because of the coexistence of
FM and AFM chains, exotic magnetic excitations are expected. As
a matter of fact, for X = Br™, inelastic neutron scattering revealed
magnon excitations and a gapped spinon continuum in the same en-
ergy range. In addition, for X = NOj, the realization of a Tomonaga-
Luttinger-liquid state in the AFM chain was suggested in magnetic
fields around 20 T, where the magnetization shows a half saturation
indicating full polarization of the FM chains. Recently, we grew single
crystals of the X = HCOO™ compound. Magnetization measurements
showed Ty = 5.4 K and a half saturation below 5 T, much lower than
X = NOj. This suggests that we can explore the excitation struc-
ture in relatively low magnetic fields. I will discuss the phase diagram
obtained by physical properties measurements.

MA 31.9 Wed 11:45 POT/0361
H-T Phase Diagram of the Frustrated Quantum Mag-
net Antlerite, CuzSO4(OH)s — eDARREN C. PeETs!, NIkoLAl
S. Paviovskil', RoMaN GUMENIUK?, SERGEY GRaNovsky!, and
DumyTrRO S. INnosov! — 1IFMP, TU Dresden, Germany — 2IEP, TU

Bergakademie Freiberg, Germany

The magnetic copper sites in antlerite, CugSO4(OH)4, are arranged in
three-leg triangular-lattice ladders, a unique magnetic lattice. In the
ground state, the outer legs are ferromagnetic and antialigned, while
the central leg is antiferromagnetic. This material has four distinct
magnetic states in zero field alone, and we show that the phase dia-
gram in applied fields is also remarkably rich.

MA 31.10 Wed 12:00 POT/0361
Magnetic structure of a geometrically frustrated
Mn3V2Ge3012 garnet oxide — eSacar MaL Kumawar!, Tsal-
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Line Livl, CHIN-WEI Wanc2, Jia-Xiane Hsul3, En-Prr Liu3,
WEeL-TiN Cuen®45 and Cuien-Lune Huang! — !Department of
Physics and Center for Quantum Frontiers of Research & Technology
(QFort), National Cheng Kung University, Tainan 701, Taiwan —
2National Synchrotron Radiation Research Center, Hsinchu 30076,
Taiwan — 3Center for Condensed Matter Sciences, National Taiwan
University, Taipei 10617, Taiwan — %Center of Atomic Initiative for
New Materials, National Taiwan University, Taipei 10617, Taiwan
— 5Taiwan Consortium of Emergent Crystalline Materials, National
Science and Technology Council, Taipei 10622, Taiwan

We investigated the low-temperature magnetic structure and thermo-
dynamic properties of Mn3V2Ge3012 (MVGO) using neutron diffrac-
tion, magnetic, and heat capacity measurements. MVGO crystallizes
in a cubic Ia-3d structure with a minor MnV204 impurity. Two succes-
sive transitions at TN1 = 4 K and TN2 = 2.4 K indicate noncollinear
antiferromagnetic ordering of the frustrated V3+ and Mn2+ sublat-
tices. Field-dependent heat capacity shows suppression of the TN1
anomaly and a shift of TN2, consistent with magnetic frustration and
spin reorientation. The total magnetic entropy reaches approximately
51 J/mol K above 20 K, accounting for “81% of the theoretical entropy
for the full spin system. Temperature-dependent measurements reveal
noncollinear antiferromagnetic order below TN2, with peak broadening
up to TN1 indicating strong spin frustration.

MA 31.11 Wed 12:15 POT/0361
Crystallographic and magnetic structure of ProPdSi3: a sin-
gle crystal neutron diffraction study — eMaTTHIAS FRONTZEK
— Neutron Scattering Division, Oak Ridge National Laboratory, Oak
Ridge, TN 37831, USA

The intermetallic compound series RoPdSiz (R = rare earth metal)
exhibits intriguing magnetic properties, including giant magnetoresis-
tance, pronounced anisotropy in its electronic behavior, and a generic
field-induced phase. The magnetic structures are complex, with large
magnetic unit cells arising from the delicate interplay between compet-
ing crystal electric-field effects, magnetic exchange interactions, and
geometric frustration. Recently, the discovery of a Skyrmion lattice
in Gd2PdSis has renewed interest in the magnetic properties of this
series.

In our contribution, we present a detailed neutron single crystal
diffraction study using the WAND? diffractometer at the High-Flux
Isotope Reactor (HFIR) at ORNL. In heavy rare earth members, Pd/Si
ordering lowers the symmetry from hexagonal to monoclinic; in con-
trast, the ProPdSi3 compound adopts an orthorhombic structure with
a 2%xa,2xb,4*c unit cell relative to the primitive hexagonal cell. Mag-
netic order setting in at T = 2.1K is preceded by broad diffuse scat-
tering around the nuclear reflections, and below Ty a long-wavelength
spin-density wave is observed coinciding with the short-range order
evidenced by the diffuse scattering.

MA 31.12 Wed 12:30 POT/0361
Dynamical heterogeneity and fractal subdiffusive transport
in spin-ice — eMaLTE BIierINGER!, GianLuca Trzal2, CLAuDIO
CasTELNovO?, and RopeEricH MogssNER! — 1Max-Planck-Institut
fiir Physik komplexer Systeme, Néthnitzer Strafe 38, 01187 Dresden,
Germany — 2Department of Physics, University of Trieste, Strada
Costiera 11, 34136 Trieste, Italy — 3TCM Group, Cavendish Labora-
tory, University of Cambridge, Cambridge CB3 OHE, UK

Spin ice is a paradigmatic model that, despite its simplicity, enables
the exploration of rich and robust emergent phenomena in topologi-
cal magnets. Here we uncover a novel set of spin-ice phenomenology
typically associated with vitrification processes in disordered systems.

We identify a pronounced peak in dynamical heterogeneity in a clas-
sical spin-ice model on the three-dimensional pyrochlore lattice, in the
complete absence of disorder and - remarkably - in thermal equilib-
rium. At low temperatures, additional dynamical constraints emerge
that confine the motion of magnetic monopole excitations to three-
dimensional percolation clusters. This gives rise to ergodic subdiffu-
sion, opposing conventional emergent hydrodynamics. The observed
dynamical heterogeneity arises without disorder or ergodicity breaking,
distinguishing it from conventional glasses and systems with Hilbert
space fragmentation, suggesting a generic feature of topological mag-
nets hosting deconfined quasiparticles.

Our results motivate the search for materials and artificial spin-ice
realizations of this physics and propose higher-order dynamical correla-
tions as a distinctive experimental signature of topological magnetism.



Dresden 2026 — MA

Wednesday

MA 32: Excursion: Current and Future High-Field THz User Facilities at HZDR

As part of the Focus Session “Chiral phonons and crystals coupled to magnetic order” and open to
all interested potential users, we offer a tour of the high-field THz user facilities at Helmholtz-Zentrum
Dresden-Rossendorf (HZDR) and an introduction to the planned Dresden Advanced Light Infrastructure
(DALI). The superconducting accelerator-based THz beam lines TELBE and FELBE currently provide
extreme THz and mid-infrared pulse energies at high repetition rates for international users from around
the globe. In 2025, DALI was announced as one of the 9 shortlisted priority research infrastructures
in Germany. It has been selected as a world-leading THz facility by the Federal Ministry for Research,
Technology, and Space (BMFTR) to secure and enhance Germany’s long-term research capabilities for
the next decades. The guided tour includes a bus transfer to the Rossendorf site, lab visits at the current

ELBE facilities and an introduction to DALI.

As the number of participants is limited, registration is required latest by 6 March 2026, using the fol-
lowing link https://events.hifis.net/e/DPG-2026 HZDR-excursion. The meeting point will be provided

after registration.

Contact: Sebastian F. Maehrlein, s.maehrlein@hzdr.de

Time: Wednesday 14:00-17:30

Excursion

Location: HZDR

MA 33: Altermagnets IV

Time: Wednesday 15:00-18:30

MA 33.1 Wed 15:00 HSZ/0002
Magnon transport and surface effects in an altermagnetic
toy model — eMoumita KunDU!, RABEA SCHMIDHUBER?, MARIAN
DukLLl!, and UrLricH Nowak! — !Fachbereich Physik, Universitét
Konstanz, Konstanz, Germany — 2Ludwig-Maximilians-Universitit
Miinchen, Geschwister-Scholl-Platz 1, 80539 Miinchen, Germany

Altermagnets are a recently discovered class of magnetic materials that
show non-relativistic spin-splitting of the magnon bands and on expo-
sure to a thermal gradient can carry a net magnetization unlike conven-
tional antiferromagnets. Here, we present a simplistic toy model of an
altermagnet having asymmetric exchange interactions in a checkered
antiferromagnetic lattice. Using atomistic spin dynamic simulations
based on the stochastic-LLG equation we obtain the spin dynamics.
The altermagnetic phase is confirmed from magnon dispersions under
a steady thermal excitation revealing chiral spin splitting as expected
along one of the high-symmetry directions [110] and directions orthog-
onal to it. Surface effects are a direct outcome from these calculations,
showing an orientation dependent surface magnetization detected for
each cut of the sample. The spin Seebeck and spin Nernst effects are
investigated both showing unique orientation dependent net magne-
tization and magnon accumulations following the lattice symmetries.
Owing to the nondegenerate magnons branches, the group velocities
of the corresponding magnons vary leading to distinct propagation
lengths of the RH- and LH- modes predominant along different direc-
tions. The robustness to external magnetic fields is explored revealing
preferential band liftings with an additional gap at the I' point.

MA 33.2 Wed 15:15 HSZ/0002
Skyrmion dynamics in altermagnets — eNicoLar TiMoN BECH-
LER and JAN MaseLL — Karlsruhe Institute of Technology (KIT),
Karlsruhe, Germany

Altermagnetism is a new type of magnetic order that combines the
time-reversal symmetry breaking nature of ferromagnetism with the
stray-field free nature of antiferromagnetism. [1] Altermagnets can
host skyrmions - whirling magnetic textures that are characterized by
an integer real-space topological winding number. In d-wave altermag-
nets, the skyrmions in both sublattices are elliptical, related by lattice
symmetries, and the total winding number vanishes as the contribu-
tions of each sublattice cancel each other. In this talk, we explore
the motion of skyrmions in d-wave altermagnets, driven by either spin
transfer torque (STT) or a magnon current. We combine an analyt-
ical collective-coordinate approach with high-precision micromagnetic
simulations. Our findings predict that the anisotropic skyrmion profile
yields a genuine Hall response beyond conventional Zhang-Li STT. In
turn, standard Zhang-Li STT yields no Hall-signal but large artifacts
in simulations which were previously misinterpreted as a physical Hall
effect. [2] Furthermore, we show that for a system driven by a magnon
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current, the anisotropic scattering cross-sections immediately lead to
a skyrmion Hall effect.

[1] L. émejkal et al., Emerging Research Landscape of Altermag-
netism. Phys. Rev. X 12, 040501 (2022). [2] Z. Jin et al., Skyrmion
hall effect in altermagnets. Phys. Rev. Lett. 133, 196701 (2024).

MA 33.3 Wed 15:30 HSZ/0002

Unconventional Magnetism in Fe-Based Materials — REUEL
Dsouzal, AnNDrReEas KRreserL!, Brian M. ANDERSEN!, DANIEL
AGTERBERG?, and eMORTEN H. CHRISTENSEN! — !Niels Bohr In-

stitute, University of Copenhagen, 2200 Copenhagen, Denmark —
2Department of Physics, University of Wisconsin-Milwaukee, Milwau-
kee, Wisconsin 53201, USA

Odd-parity magnetism constitutes an intriguing phase of matter which
breaks inversion symmetry while preserving time-reversal symmetry.
Here we demonstrate that the Fe-based superconductors exhibiting
coplanar magnetic order realize an odd-parity magnetic state by com-
bining low-energy modeling with density-functional theory. In the ab-
sence of spin-orbit coupling, the electronic spins are polarized along
the k.-direction and the splitting of the up and down states exhibits
an h- wave form-factor. The magnitude of the splitting depends sensi-
tively on specific parameters of the low-energy model, including specific
out-of-plane hopping parameters and the Fermi energies of the hole-
and electron-pockets. Interestingly, despite this state breaking inver-
sion symmetry and exhibiting a finite out-of-plane Berry curvature and
non-linear anomalous Hall effect, the Edelstein effect vanishes. Incor-
porating spin-orbit coupling tilts the momentum-space electronic spins
into the (kz, ky)-plane and imparts finite in-plane components to the
Edelstein response. Our findings highlight the Fe-based superconduc-
tors as platforms for exploring odd-parity magnetism both on its own
and coexisting with unconventional superconductivity.

MA 33.4 Wed 15:45 HSZ/0002
Optical investigations of electron-doped FeSbs — RENJITH
MarHEW Roy!, eMaxiM WENZEL!, MaksiM PovoLorskiy!, CHRIs-
TiIAN Prangr!, ArTEM ProniN!, Yusie Xie2?, TIANTIAN ZHANG?,
VIGNESH SUNDARAMURTHY®, MAXIMILIAN VAN DE Loo?, JuLE
Kirscuke?, ANDrREAas KRrevssic?, ANNa BouMER?, and MARTIN
DresseL! — 11. Physikalisches Institut, Universitdt Stuttgart —
2Institute of Theoretical Physics, Chinese Academy of Science, 100190
Beijing, China — 3Max-Planck-Institute for Solid State Research,
70569 Stuttgart — *Experimental Physics IV, Ruhr Universitit
Bochum

While the marcasite-structured semiconductor FeSbg is nonmagnetic,
theoretical predictions suggest that hole or electron doping can sta-
bilize an altermagnetic order with a substantial non-relativistic spin
splitting of approximately 0.2 eV [1].
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Here, we investigate a series of Co-doped FeSby samples using optical
spectroscopic techniques including broadband infrared spectroscopy,
Miiller-matrix ellipsometry, and Raman scattering. Combined with
density-functional theory calculations, we discuss the effects of elec-
tron doping and the consequent magnetic ordering on the electronic
structure and optical phonon modes. In particular, we address the pos-
sibility of an emerging altermagnetic state for dopings above x = 0.12.
[1] I. I. Mazin, K. Koepernik, M. D. Johannes, R. Gonzalez-Hernandez,
L. Smejkal, PNAS 118, ¢2108924118 (2021)

MA 33.5 Wed 16:00 HSZ/0002
Realization of epitaxial thin films of CrSb altermagnetic can-
didate material — eEpouarD LEsSNE and CLAuDIA FELSER — Max-
Planck-Institute fiir Chemische Physik fester Stoffe

CrSb belongs to a newly identified class of antiferromagnetically or-
dered materials coined altermagnets, whose spin-sublattices arrange-
ment breaks time-reversal symmetry, giving rise to alternating spin-
split bands with lifted Kramers degeneracy throughout the Bril-
louin zone. CrSb crystallizes in the hexagonal NiAs-type structure
(P63/mmc) and exhibits a high antiferromagnetic ordering tempera-
ture (700-710 K), making it an ideal altermagnetic candidate material
for room-temperature studies and prospective technological use in an-
tiferromagnetic spintronic architectures.

We resort to a combination of X-ray diffraction, SQUID magne-
tometry and electrical magnetotransport techniques to investigate the
intertwined structural, magnetic, and electronic transport properties
of CrSb epitaxial thin films. We explore the growth of CrSb crys-
talline films by magnetron sputtering on a variety of crystalline seed
layers and underlying single-crystalline substrates with hexagonal or
cubic symmetry, which allows the stabilization of different crystallo-
graphic orientations of CrSb, while also tuning epitaxial strain. This
work, while providing a testbed for the fundamental study of altermag-
nets and their structure-properties relationship, also opens avenues for
the use of altermagnetic CrSb for antiferromagnetic devices with new
functionalities relying on the manipulation of charge, orbital and spin
degrees of freedom.

MA 33.6 Wed 16:15 HSZ/0002
Emergent d-Wave Order from Altermagnetic Symmetry
in Cuprate and Nickelate Superconductors — eTom G.
SAUNDERSON!, JamEs F. ANNETTZ, and SaMIR Lounis! — lInstitute
of Physics and Halle-Berlin-Regensburg Cluster of Excellence CCE,
Martin-Luther-University Halle-Wittenberg, Halle(Saale) 06120, Ger-
many — 2H. H. Wills Physics Laboratory, University of Bristol, Tyn-
dall Avenue, Bristol BS8-1TL, United Kingdom

Since the discovery of cuprate high-T,. superconductivity, numerous
theoretical frameworks have been proposed to explain its mechanism.
Anderson’s RVB picture [1] and U(1) gauge theory [2], for example,
motivate a minimal one-band description that largely integrates out
the role of oxygen. By contrast, ‘altermagnetism’ [3] produces a d-
wave like k-space magnetic texture originating from alternatingly ro-
tated nonmagnetic cages. In this talk, we take the central ideas of
altermagnetism and apply them to both cuprate and nickelate fami-
lies of superconductors. We show that the in-plane oxygen sublattice
of CuO2/NiOxg layers, ubiquitous in these materials, intrinsically real-
izes the same symmetry. By imposing an ozygen-centered, staggered
s-wave pairing, one obtains a d-wave gap with perfect C4 symmetry,
demonstrated self-consistently in NdNiOg from first principles. This
description of superconductivity enables a direct mapping between a
real-space order parameter and a lattice-based picture, opening the
possibility of treating superconductivity and Hubbard-model physics
on the same footing. [1] Science 235, 1196 (1987); [2] Phys. Rev. Lett.
76, 503 (1996); [3] Phys. Rev. X 12, 031042 (2022).

15 min break

MA 33.7 Wed 16:45 HSZ/0002
Medium-Throughput Evaluation of Topological Transports
for Altermagnets — eFu Li!, Bo Zuao!, SHENGQIAO WANGZ,
CuEN SHEN!, Hao Wanc!, and HongBIN Zuang! — lInstitute of
Materials Science,Technical University of Darmstadt, 64287 Darm-
stadt, Germany — 2School of Materials Science and Engineering, Jilin
University, Changchun, 130012, China

The recent surge of interest in altermagnetism, distinct from both
ferromagnetism and antiferromagnetism, highlights its potential for a
wide range of technological applications. Quantifying their topological
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transport properties can provide essential guidance on the characteri-
zation of such materials while assessing their suitability for spintronic
and optical applications. In this work, we collect around 200 known al-
termagnets (including also those with odd parity) based on symmetry
arguments and perform medium-throughput density functional theory
calculations to evaluate their topological transport properties such as
anomalous Hall conductivity, magneto-optical Kerr effect, and shift
current. Focusing on cases with broken inversion symmetry (i.e., polar
altermagnets and odd-parity magnets), it is observed that the shift
current can be large, making them promising for bulk photovoltaic
applications. Furthermore, taking ferroelectric Fe2Mo308 as an ex-
ample, it is demonstrated that its shift current can be controlled by
external electric fields. Our results provide significant features char-
acterizing altermagnets, and the obtained electronic structure can be
starting point to investigate other intriguing physical properties.

MA 33.8 Wed 17:00 HSZ/0002
Electronic Raman spectroscopy in altermagnet MnTe —
eGARIMA Garmmal:23 Tuomas Boum!'3, Rupr Hackr?, BERND
Btcunerb3, and JocueEN Greck!? — lInstitut fiir Festkorper- und
Materialphysik, Technische Universitat Dresden, 01062 Dresden, Ger-
many — 2Wiirzburg-Dresden Cluster of Excellence ct.qmat, Technis-
che Universitidt Dresden, 01062 Dresden, Germany — 3Leibniz Insti-
tute for Solid Sate and Materials Research Dresden, Helmholtzstrasse
20, D-01069 Dresden, Germany

Altermagnets, the new class of magnets, are promising candidates to
realize spintronic and spin-information processing devices. The new
magnetic state is characterized by broken time-reversal symmetry, re-
sulting in spin-split bands in momentum space and hence provides a
basis to foster chiral magnetic excitations. Here, we utilize electronic
Raman scattering to investigate chirality in the hexagonal altermagnet
MnTe. In consistency with RIXS experiments [1], our polarization-
resolved results reveal optical signatures of 2-magnon excitations, ap-
pearing below the magnetic transition temperature of 310 K in the
chiral Aag channel. [1] Jost, D., et al. Chiral altermagnon in MnTe.
arXiv preprint arXiv:2501.17380.

MA 33.9 Wed 17:15 HSZ/0002
Optically tunable spin transport in bilayer altermagnetic
Mott insulators — NIKLAs SICHELER!, ROBERTO RAIMONDIZ,
GI0RGIO SANGIOVANNI', and eLorENzOo DEL Re! — 1Wiirzburg Uni-

versity — 2Roma Tre

Altermagnets are a class of materials in which antiferromagnetic or-
der coexists with non-relativistic spin splitting (NRSS), offering a
promising route to spintronic functionalities without relying on strong
spin*orbit coupling. In this work, we study a two-dimensional bilayer
Mott insulator that realizes an altermagnetic phase shaped by the in-
terplay between spin and layer degrees of freedom. This coupling pro-
duces a rich symmetry-breaking structure in which magnetic order is
intertwined with inter-layer excitonic correlations. The layer polariza-
tion*tunable through an external gate voltage*acts as a key control
parameter for this excitonic altermagnetic state. We demonstrate that
an in-plane electric field applied with opposite signs across the layers
generates a polarization current, which in turn drives a spin current
within each layer. While the polarization current itself is isotropic, the
induced spin current is highly anisotropic and can be reversed by tun-
ing the photon energy. These results identify a mechanism for electri-
cally and optically manipulating spin transport in correlated altermag-
nets, and highlight the central role of excitons in enabling controllable
spin responses.

MA 33.10 Wed 17:30 HSZ/0002
Microscopic origin of the magnetic interactions and their
experimental signatures in altermagnetic La203Mn2Se2 —
eLLAURA GARcIA-GAssULL!, ALEKSANDAR Razpoprov!, Panagio-
T1s P. StavropouLos!, Icor I. Mazin2, and Roser VALENTI!
LGoethe-Universitidt Frankfurt, Germany — 2George Mason Univer-

sity, Fairfax, USA

Our analysis on the altermagnetic candidate La203Mn2Se2, realized
on an inverse Lieb lattice, combines ab initio calculations, analytical
modeling and spin-wave theory. We resolve a contradiction within
the existing literature, where the GKA rules for half-filled orbitals
have been applied, instead of the high-spin configuration ones. By
studying the exchange pathways we show that the antiferromagnetic
nearest-neighbor dominates over the next-nearest-neighbor coupling,
since both direct exchange and superexchange cooperatively stabilize
the magnetic ground state.
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Going beyond static interactions, we compute the magnon spectrum
within linear spin-wave theory and identify experimental signatures of
the altermagnetic exchange, a characteristic chiral splitting of magnon
bands driven the inequivalent second-neighbor exchanges.

Our work not only clarifies the microscopic origin of alter-
magnetism, but also offers concrete predictions for its experimen-
tal verification, reinforcing La203Mn2Se2 as a model system for
studying altermagnetic physics. You can find more details at:
https: //arxiv.org/pdf/2506.21661.

We thank the (DFG) through the TRR 288 (project B05).

MA 33.11 Wed 17:45 HSZ/0002
Altermagnetic Magnons in MnTe Probed by CD-RIXS —
DanNieL JosT!:2, REsaaM B. REami®4, Eper G. LoMELI®'!, SAMUEL
SaHEL-ScHACKIS® 27 eMoNIka ScHEUFELE®?, MARCEL NEUHAUSZ,
RacHEL NickeL!?, FLorAa YakHoUY, Kurr KumMMERI?, NicHOLAS
B. Brookes'?, Lincsia SHEN?, GEORGI L. Dakovski?, NIRMAL J.
Gumvire34, STEPHAN GEPRAGS®, and MaTTHias F. Kring:211 —
IStanford Inst. for Material and Energy Science, SLAC, USA — 2Linac
Coherent Light Source, SLAC, USA — 3Dept. of Physics and Astron-
omy, Univ. of Notre Dame, USA — “Stravropoulos Center for Com-
plex Quantum Matter, Univ.of Notre Dame, USA — 5Dept. of Ma-
terials Science and Engineering, Stanford Univ., USA — S%Stanford
PULSE Inst., SLAC, USA — "Dept. of Physics, Stanford Univ., USA
— 8Walther-Meifiner-Inst., BAAW, Germany — 9TUM School of Nat-
ural Sciences, Physics Dept., TUM, Germany — '9YESRF, France —
HDept. of Applied Physics, Stanford Univ., USA

Altermagnetism has emerged as a novel magnetic order combin-
ing features of both ferro- and antiferromagnetism. Despite their
compensated spin structure, altermagnets exhibit symmetry-induced
momentum-dependent splitting of magnon bands with well-defined chi-
rality. This splitting must reflect the material’s point-group symme-
try. Here, we demonstrate the chiral character of these magnons by
circular-dichroism resonant inelastic X-ray scattering (CD-RIXS) on
altermagnetic a-MnTe [1]. We reveal momentum-dependent dichro-
ism, indicating the polarization-dependent magnon splitting consistent
with a g-wave symmetry. [1] D. Jost et al., arXiv:2501.17380v2 (2025).

MA 33.12 Wed 18:00 HSZ/0002
Robust spin splitting and optical control in a layered al-
termagnet — eALEssaNDRO DE Vital:2, Cuiara Bici3, Davibe
RomaNIN?, RaLpu ERNSTORFER!'2, ILIJA ZELJKOVIC®, YOUNGHUN
Hwang®, Marteo CAaLanpra’, JiL A. Mrmwa®, and FEDERICO
MazzoLa® — lInstitut fiir Physik und Astronomie, Technische Uni-
versitdt Berlin — 2Fritz Haber Institut der Max Planck Gesell-

shaft — 3Synchrotron SOLEIL — “Université Paris-Saclay, CNRS —
5Department of Physics, Boston College — SElectricity and Electron-
ics and Semiconductor Applications Ulsan College — 7Department
of Physics, University of Trento — 8Department of Physics and As-
tronomy, Interdisciplinary Nanoscience Center, Aarhus University —
9Dipartimento di Fisica e Astronomia Galileo Galilei, Padova

Altermagnetism defies conventional classifications of collinear mag-
netic phases, with its unique combination of spin-dependent symme-
tries, net-zero magnetization, and anomalous Hall transport. Although
altermagnetic states have been realized experimentally, their integra-
tion into functional devices has been hindered by the structural rigidity
and poor tunability of existing materials. First, through cobalt inter-
calation of the superconducting 2H-NbSe2 polymorph, we induce and
stabilize a robust altermagnetic phase and, via angle- and spin-resolved
photoemission spectroscopy (spin-ARPES), we directly observe the
lifting of Kramers degeneracy. Then, using ultrafast laser pulses, we
demonstrate how a low-temperature phase can be quenched. Our find-
ings open pathways to spin-based technologies and lay a foundation for
advancing the emerging field of altertronics.

MA 33.13 Wed 18:15 HSZ/0002
Odd-parity-wave spin-polarized multiferroics — eJAN PRIESS-
NITZ, JOHANNES MITSCHERLING, and LIBOR SMEJKAL — Max Planck
Institute for Physics of Complex Systems, Dresden, Germany

Combining ferroelectricity with spin polarization in ferromagnets is dif-
ficult due to the poor compatibility of insulating band structures and
ferromagnetism. Recently, an alternative strategy based on combining
time-reversal-broken spin polarization in altermagnetic insulators and
ferroelectricity into type-I multiferroics was suggested [1]. Here we pro-
pose a different strategy based on time-reversal-symmetric odd-parity-
wave spin polarization, which we demonstrate in type-II multiferroics
induced by noncollinear magnetism [2,3]. Via state-of-the-art spin
group theory and first-principle calculations, we demonstrate the spin
polarization in GdMn2Os5, a type-II multiferroic material combining
coplanar p-wave magnetic order with ferroelectric order. Furthermore,
we propose the antialtermagnetoelectric effect — cross-coupling between
ferroelectric and odd-parity-wave time-reversal-symmetric spin polar-
ization. The calculated switching path, influenced by exchange fields
and spin-orbit coupling, and consistent with previous studies of ferro-
electricity in this material, connects two distinct magnetic states with
opposite signs of both electric and spin polarization.

[1] L. Smejkal, arXiv:2411.19928.

[2] A. Birk Hellenes et al., arXiv:2309.01607v3.

[3] A. Chakraborty et al., Nat Commun 16, 7270 (2025).

MA 34: Computational Magnetism |

Time: Wednesday 15:00-18:30

MA 34.1 Wed 15:00 HSZ/0004
GPU acceleration of atomistic spin dynamics simulations —
MaRriia MonvLNal, ANDERs BERGMANZ, ARKADIJS SLOBODKINSZ,
OLLE Eriksson?, ANNA DeLin!, and eJoman Hernsvik! — 'KTH
Royal Institute of Technology, Stockholm, Sweden — 2Uppsala Uni-

versity, Uppsala, Sweden

The Uppsala Atomistic Spin Dynamics (UppASD) [1,2] code imple-
ments algorithms for modelling magnetic materials on microscopic and
mesoscopic length scales. In our recent implementation, kernels for
magnetic field calculation for bilinear spin-spin pair interaction and
one numerical integrator have been implemented with the CUDA pro-
gramming model for use on NVIDIA GPUs, and the HIP programming
model for AMD GPUs. Benchmarks for the simulation of bulk bcc
Fe and the spin glass CuMn establish firmly the proposition of high
speed-up for magnetization dynamics simulation on GPU hardware.
The superior performance of the GPU implementations highlights the
compatibility of spin-related problems with GPU architecture.

[1] The UppASD code https://github.com/UppASD/UppASD |[2]
Atomistic spin-dynamics; foundations and applications, O. Eriksson,
et al. (Oxford University Press, 2017).

MA 34.2 Wed 15:15 HSZ/0004
Spin waves in double-layered antiferromagnets: insights from
chain models and application to CrN — Sro-JiN Kim!, ZDENEK
JirAk2, Jiri HEsTMANEK?, KAREL KNizZEK?, HELGE RosNER!, and

69

Location: HSZ/0004

eKvo-Hoon AuN? — !Max Planck Institute for Chemical Physics
of Solids, D-01187 Dresden, Germany — 2Institute of Physics, Czech
Academy of Sciences, Cukrovarnicka 10, 162 00 Praha 6, Czechia

The stability and magnonic properties of double-layered antiferromag-
nets are examined using two model systems, the linear chain (LC) and
the railroad trestle (RT) geometry, and compared with the behavior
of the real solid CrN. In the LC, the spin-paired order (- - ++——"---)
requires alternating ferromagnetic and antiferromagnetic (AFM) ex-
changes, whereas in the RT geometry an analogous order remains sta-
ble even with purely AFM interactions under specific analytical con-
ditions. In CrN, the rock-salt structure causes strong magnetic frus-
tration because each Cr atom has twelve symmetry-equivalent AFM
nearest neighbors. Below Ty = 287 K, however, a magnetostructural
transition to an orthorhombically distorted phase generates four dis-
tinct Cr-Cr distances and, consequently, a broad distribution of ex-
change strengths. This diversification suppresses frustration and sta-
bilizes the double-layered AFM order. We trace this behavior to the
competition between Cr—Cr direct exchange and 90° Cr—N—Cr superex-
change, both exhibiting characteristic power-law dependencies on the
interatomic distances. Finally, using ab initio exchange parameters,
we derive the magnon spectrum and the temperature evolution of the
ordered moments.

MA 34.3 Wed 15:30 HSZ/0004

Magnetoelastic behavior calculations in tetragonal systems —
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eJAakUB SEBESTA and DoMINIK LEGuT — IT4Innovations, VSB-TU
Ostrava, 17.listopadu 2172/15, 708 00 Ostrava-Poruba, Czech Repub-
lic
In modern devices, various energy conversion effects are used for effi-
cient operation. One of these effects represents magnetoelasticity — the
conversion between the magnetic and mechanical energy. It is widely
used in sensors or actuators e.g. force or torque sensors, fuel injectors,
micro-pump, etc. So far, high symmetry systems, such as ferromag-
netic 3d elements or rare-earth-based Laves phases, have been studied
especially. In contrast ,here we provide a theoretical investigation of
magnetoelastic behavior in tetragonal systems, focusing on the deter-
mination of the magnetoelastic properties influenced by the magnetic
structure, and investigating the source of the observed modification.
Eventually, we discussed a simple theoretical model for the magnetoe-
lasticity in the considered systems.

[1] J. Sebesta et al. Magnetoelasticity - magnetic structure interre-
lation - tetragonal MnPt system study, Arxiv 2503.14693

MA 34.4 Wed 15:45 HSZ/0004
Ontology-driven Metadata for Multiscale Magnetism: The
mammos-entity tool eANDREA PETROCCHI', SWAPNEEL
AMiT PatHAk!, MarTIN Lanc!, Samuer J. R. Horr!, WirL-
FRIED HorrscHITz?, SANTA PIiLE?, MARTIN Dosiascu?, THOMAS
ScureFL?, and Hans Fancour! — 'MPSD, Hamburg, Germany —

2UWK, Krems, Austria

In science numerical values are interpretable only when their units and
semantic meanings are known. Ontologies are able to identify physical
quantities (i.e. using unique labels) and the provenance of data (i.e.
the source and process creating it). The magnetic materials ontology is
developed within the MaMMoS project and defines magnetic material
properties and their interrelationships across various length scales.

In this talk, we present the core capabilities and limitations of
mammos-entity, a Python package focused on one essential subset of
information (called entity) needed for reliable data exchange: value,
unit, and ontology label. This package facilitates working with entities
programmatically, streamlines reading and writing data enriched with
units and ontology identifiers as metadata and improves FAIRness of
data. The aim is to make semantic annotation of data simple enough
for everyday use. The mammos-entity package emerges from the mag-
netism community but supports all quantities defined in the EMMO
(https://emmc.eu/emmo/).

Acknowledgements: Supported by the EU Horizon Europe pro-
gramme under grant agreement No. 101135546 (MaMMoS).

MA 34.5 Wed 16:00 HSZ/0004
Prediction of Iron Atom Magnetic Moments in Fe-Al Al-
loys via SOAP-based Neural Network Models — eVouTEcH
RALsH2, MarTiN Friik!, Jan Fikar!, and ALeES HorAik?2
Hnstitute of Physics of Materials, v.v.i., Czech Academy of Sciences,
Brno, Czech Republic — 2Faculty of Informatics, Masaryk University,

Brno, Czech Republic

We investigate neural network approaches for predicting local mag-
netic moments of iron atoms in Fe-Al disordered alloys using a dataset
of 227 unit cells (27-216 atoms) with Al concentrations of 0-60%,
totaling 6880 Fe atoms (mean: 2.013 pup, std: 0.424 up) from DFT
calculations.

Local environments are encoded using SOAP descriptors with a
cutoff capturing the first three coordination shells, yielding rotation-
and translation-invariant features. Our feedforward neural network
achieves MAE = 0.0436 up on the test set, significantly outperform-
ing a first-neighbor baseline (MAE = 0.121 up) and CHGNet (MAE
= 0.215 up), while requiring far less memory and compute time.

These results demonstrate the effectiveness of SOAP-based neural
networks for fast, accurate prediction of electronic properties in metal-
lic alloys, with implications for large-scale computational screening and
local magnetic phenomena studies.

MA 34.6 Wed 16:15 HSZ/0004
Material Parameter Determination with Deep Learning
— eJack Swmrtu'2, DieTER Sukss!, and FLORIAN SraNovc? —
LUniversity of Vienna, Vienna, Austria — 2Silicon Austria Labs, Vil-
lach, Austria

Measuring a set of material parameters from stray field measurements
presents a challenging inverse problem. In this work, we introduce a
data-driven approach for this task using a probabilistic neural network.

A standard regression approach can fail to capture the non-
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uniqueness of this task, leading to unphysical predictions. To mitigate
this, we model the conditional probability distribution of the mate-
rial parameters and measured stray field. We use a mixture density
network (MDN)[1], which combines a neural network with a mixture
density model, to model this conditional probability distributions. To
capture spatial correlations, we employ a convolutional neural net-
work feature extractor that projects the stray field map into a high-
dimensional latent space before probabilistic decoding with the MDN.

We demonstrate that this method can extract ground-truth parame-
ters with high accuracy, even for visually indistinguishable stray fields.
It also provides a quantifiable uncertainty, identifying regimes where
the stray field solution is non-unique and traditional inversion methods
would fail.

[1] C. M. Bishop, Mixture density networks (1994).

MA 34.7 Wed 16:30 HSZ/0004
Automated Magnetism Analysis via Tensorial Interacting
Spins — eHaicuanc Lu'? and SteraN BrtGeL®* — lFert Bei-
jing Institute, MIIT Key Laboratory of Spintronics, School of Inte-
grated Circuit Science and Engineering, Beihang University, Beijing,
100191, China — 2Engineering Department, Cambridge University,
Cambridge CB2 1PZ, UK — 3Peter Griinberg Institut, Forschungszen-
trum Jiilich and JARA, 52425 Jiilich, Germany — 4Institute for The-
oretical Physics, RWTH Aachen University, 52062 Aachen, Germany

Analyzing and describing magnetism in materials with localized mo-
ments requires accurate and generalizable spin models that go beyond
conventional scalar or vector exchange interactions. Here we present
AMATIS: an automated computational workflow that systematically
incorporates tensorial spin interactions (non-relativistic and relativis-
tic) into the effective Hamiltonian. Grounded in quantum spin proper-
ties and group theoretical analysis, tensorial components are extracted
from the constrained least-squares fitting, ensuring fidelity to ab initio
data. An integrated Monte Carlo module allows for the simulation
of finite-temperature magnetic thermal equilibrium properties. We
demonstrate the utility of this workflow on a series of two-dimensional
magnetic materials and a van der Waals heterostructure, revealing the
full spectrum of relevant tensorial interactions and their impact on
magnetic properties. This approach offers a robust, high-throughput
pathway from atomic structure to magnetic behavior, advancing the
predictive design of novel magnetic materials.

15 min break

MA 34.8 Wed 17:00 HSZ/0004
Forestalled phase separation as the precursor to stripe or-
der and superconductivity — eARITRA SINHA and ALEXANDER
WIETEK — Max Planck Institute for the Physics of Complex Systems

Stripe order is a key feature of the cuprate phase diagram and ap-
pears as the ground state of the two-dimensional Fermi-Hubbard and
t-J models in relevant regimes. With increasing temperature, stripe
and superconducting orders give way to the strange metal and pseu-
dogap phases, whose microscopic origins remain unclear. Using ad-
vanced tensor-network simulations, we try to identify the real-space
mechanisms behind this evolution. iPEPS reveals a strong peak in the
uniform charge susceptibility above the stripe phase near hole doping
p=0.1, sharpening on cooling. METTS simulations on finite cylin-
ders trace this peak to fluctuating charge clusters, resembling incipient
phase separation into hole-rich and hole-poor regions-ultimately pre-
vented by stripe order at low temperature. In the doped Mott regime of
the t-t’-J model, we find that fluctuating domain walls of doped holes
act as precursors to superconductivity. At low T, transient mergers
of hole-rich regions create larger clusters containing superconducting
condensates, which gradually phase-lock upon cooling into a coherent,
stripe-aligned d-wave superconductor. Together, these results suggest
a unified picture where charge and pairing fluctuations evolve into
stripe order and superconductivity, clarifying their intertwined roles
in strongly correlated systems.

MA 34.9 Wed 17:15 HSZ/0004
Anisotropic Ligand-Mediated Magnetic Interactions in
Strongly Correlated Layered Antiferromagnet GdTes
eSERGI  GRyTsIUK!, PATRIK THUNSTROMZ?, MIKHAIL 1.
KarsneELson', and Marte Rosner! — 'Radboud University, In-
stitute for Molecules and Materials, Nijmegen, The Netherlands —
2Department of Physics and Astronomy, Uppsala University, Uppsala,
Sweden

1
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In this study, we investigate the magnetic properties of GdTesz through
first-principles calculations and spin-dynamics simulations. We reveal
that its complex phase diagram arises from the interplay between the
antiferromagnetic isotropic exchange of Gd localized f- and delocal-
ized d-states and the substantial anisotropic exchange with Te ligand-
conducting p-states. Despite the half-filled nature of Gd-f states sug-
gesting a lack of magnetocrystalline anisotropy (MCA), we identify
that the anisotropic coupling of it with ligand states serves as the pri-
mary source of MCA. This coupling is significantly influenced by the
magnetic ordering of neighboring localized spins and is sensitive to
charge density waves (CDW). It can also be tuned via magnetic field,
temperature, and pressure. By linking the ligand spin-orbit coupling
and induced magnetic moments to the effective interactions among
localized spins, we successfully reproduce the experimental magnetic
susceptibility across varying temperatures, magnetic fields, and pres-
sures.

MA 34.10 Wed 17:30 HSZ/0004
operator Lanczos approach enabling neural quantum states
as real frequency impurity solvers — eJonas Rico! and MaARrRKUS
Scumitt!h? — 1Forschungszentrum Jiilich GmbH, Peter Griinberg In-
stitute, Quantum Control, 52425 Jiilich, Germany — 2University of
Regensburg

To understand the intricate exchange between electrons of different
bands in strongly correlated materials, it is essential to treat multi-
orbital models accurately. For this purpose, dynamical mean-field the-
ory (DMFT) provides an established framework, whose scope crucially
hinges on the availability of efficient quantum impurity solvers. Here
we present a real-frequency impurity solver based on neural quantum
states (NQS) combined with an operator-space Lanczos construction.
NQS are an asymptotically unbiased variational ground-state ansatz
that employs neural networks to capture long-range correlations on
complicated graph structures. We leverage this ability to solve com-
plex multi-orbital impurity problems using a systematically improv-
able segmented commutator operator Lanczos (SCOL) construction.
Our benchmarks on both the single-orbital Anderson model and the
multi-orbital Hubbard-Kanamori impurity Hamiltonian reveal excel-
lent ground state precision and the capacity to resolve key features of
zero temperature spectral functions and self-energies. These promising
results open avenues for extending DMFT to more challenging prob-
lems.

MA 34.11 Wed 17:45 HSZ/0004
Theoretical study of doping and pressure effects in or-
ganic magnets — RoniT Parnak'?, IsaBELLA RUDENGREN'Z
TorBIORN WIGREN!, ANNA DELIN?3| OLLE Eriksson'2, NikLas
WAHLSTROM 2, and eVLAaDISLAV Borisov!2 — 1Uppsala University,
Sweden — 2Wallenberg Initiative Materials Science for Sustainability,
Sweden — 3KTH Royal Institute of Technology, Stockholm, Sweden

Technologically important permanent magnets used nowadays rely on
rare-earth elements and are associated with negative environmental

impact and high energy costs, when produced. On the other hand,
organic magnets are known, which can solve these problems, but their
applications are limited due to low ordering temperature and coerciv-
ity. In this work, we aim to explore further the class of organic magnets
to find ways of improving their magnetic properties, which would allow
their applications and potentially even partial replacement of inorganic
magnets. Also, fundamental aspects of organic magnets are studied in
terms of delocalized nature of magnetism. Using first-principles elec-
tronic structure theory and atomistic spin dynamics (UppASD code
[1]), we model magnetic properties of different compounds including
the effects of chemical doping and mechanical pressure to understand
the structural and chemistry-related trends. Machine-learning mod-
els for property prediction and structure reverse engineering will be
applied to make the search for new magnets feasible.

1. B. Skubic, J. Hellsvik, L. Nordstrém, and O. Eriksson, A method
for atomistic spin dynamics simulations: implementation and exam-
ples, J. Phys.: Condens. Matter. 20, 315203 (2008).

MA 34.12 Wed 18:00 HSZ/0004
Ground-state phases and excitation spectra of dipole conserv-
ing spin-half chain — ePRABHAKAR PRABHAKAR!, SouMmya BERrA®,
and GiuseppE DE Tomasi?> — !Department of Physics, Indian In-
stitute of Technology Bombay, Mumbai 400076, India — 2CeFEMA-
LaPMET, Departamento de Fisica, Instituto Superior Tecnico, Uni-
versidade de Lisboa, Portugal

We explore the ground state phase diagram of a translationally in-
variant, non-integrable one-dimensional spin chain with dipole conser-
vation. The model is typically realized in quantum simulators, such
as cold-atom setups, in the presence of a large, tilted electric field.
Despite the strong kinetic constraints imposed by dipole conservation,
which prevent the propagation of isolated spin excitations and suppress
single-spin order, the system stabilizes an antiferromagnetic dipole-
ordered ground state. However, at a large Ising interaction strength,
the model shows a phase transition to a spin-ordered phase. Using ex-
act diagonalization along with density matrix renormalization group
simulations, we examine the associated phases with different antifer-
romagnetic order parameters, the entanglement spectrum, and the dy-
namical spectral function.

MA 34.13 Wed 18:15 HSZ/0004
Implementation of spin-current density functionals in VASP
— oFABIEN TRAN, MARIE-THERESE HUEBscH, and MARTIIN MARS-
MAN — VASP Software GmbH, A-1090, Vienna, Austria

The implementation of spin-current density functionals (SCDF) in
VASP is reported. SCDFs, which depend on the spin kinetic-
energy density and spin current density, are intended for non-collinear
calculations and can capture a non-zero local exchange-correlation
spin torque. Results obtained with various SCDFs, namely TDRU
[Tancogne-Dejean et al., Phys. Rev. B 107, 165111 (2023)], nc-
mSCAN [Desmarais et al., Phys. Rev. Lett. 134, 106402 (2025)]
and HTM [Huebsch et al., arXiv:2501.04124 (2025)] will be presented.

MA 35: Spintronics (other effects) (joint session MA/TT)

Time: Wednesday 15:00-18:00

Invited Talk MA 35.1 Wed 15:00 POT/0112
Magneto-optic Kerr effects of higher order in magnetization
in thin films of different crystal orientations — eT1m0 KuUscHEL
— Johannes Gutenberg University Mainz, Germany

The magneto-optic Kerr effect (MOKE) is an important tool to study
magnetic properties of thin films. While the MOKE contribution lin-
ear in magnetization (LinMOKE) is mainly used for Kerr imaging,
Kerr spectroscopy, time-resolved MOKE, and vectorial magnetometry
of ferromagnetic thin films [1], the MOKE contributions quadratic in
magnetization (QMOKE) [2] have been used for investigations of an-
tiferromagnetic materials, spin-orbit torques, and structural order of
Heusler compounds [3]. Recently, we have identified MOKE contribu-
tions of third order in magnetization (cubic MOKE, CMOKE) [4] and
studied its dependence on the structural domain twinning of Ni(111)
thin films.

In this talk, I will introduce these MOKE effects of higher order and
describe their angular dependencies with respect to the crystal orien-
tations of the thin films. While it is quite simple to find CMOKE in
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(111)-oriented films, it is not straightforward to identify it in (001)-
oriented samples. I will discuss the reasons. Furthermore, I will report
on the material systems that have shown CMOKE so far and mention
potential applications.

[1] T. Kuschel et al., J. Phys. D: Appl. Phys. 44, 265003 (2011)

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

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

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

MA 35.2 Wed 15:30 POT/0112
Ignition of spin-triplet supercurrent in a ballistic S/F/S
Josephson junction with precessing magnetization
eELIZAVETA ANDRIYAKHINA, MIAD MANSOURI, MAXIM BREITKREIZ,
and Pi1ET BROUWER — Freie Universitdt Berlin, Germany

We develop a theory for a ballistic Josephson junction with a ferromag-
netic (including half-metallic) interlayer whose uniformly precessing
magnetization generates a controllable equal-spin (triplet) supercur-
rent. In a co-rotating frame, the driven junction maps to an effective
static problem that can be treated with a scattering-matrix approach
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to obtain Andreev bound states and the dc Josephson current.

A key result is that steady precession produces a spin-dependent
non-equilibrium occupation in the rotating frame, yielding a finite dc
supercurrent. In the half-metal limit the junction is “off” without pre-
cession, but becomes “on” when a finite precession angle induces phase-
sensitive Andreev levels and a triplet current.

For small precession angles, the induced current is approximately
sinusoidal in phase and the critical current scales quadratically with
the precession angle (and with drive parameters), enabling microwave-
controlled switching via ferromagnetic resonance.

MA 35.3 Wed 15:45 POT/0112
Magnetic Domain Wall Motion under Microwave Excitation
— eLukas FiscHEr!, Rouven DRrReYER?, JAE-CHUN JEon!, GEORG
WoLTERSDORF2, and STUART PARKIN! — !Max-Planck Institute of
Microstructure Physics, Halle (Saale), Germany — 2Martin-Luther-
University Halle-Wittenberg, Halle (Saale), Germany

Chiral domain walls (DWs) and their synchronous motion via current
pulses in magnetic conduits (so-called magnetic racetracks) are of enor-
mous interest due to their fast speed, non-volatility, and capability of
creating high bit-density for advanced memory and logic technologies.
Most experimental and numerical studies have focused on the motion
of the DWs by spin-orbit torque using nanosecond-long current pulses
which are not efficient in coupling to magnetization precessions of the
magnetic material, typically occurring in the GHz regime.

Here we present that the microwave excitation of chiral Néel DWs
in a magnetic microwire with perpendicular magnetic anisotropy sig-
nificantly impacts the DW motion. We use either magnetic fields or
electrical currents at RF-frequencies to explore the pronounced impact
on the DW motion. Firstly, we directly visualize the high-frequency
response of the DW by using the Super-Nyquist sampling magneto-
optical Kerr effect. We then determine the effect of this excitation on
the DW motion. When the DW is excited in the presence of a static,
transverse magnetic field, it exhibits unidirectional self-propulsion.
Moreover, the resonant excitation in a static, longitudinal field leads to
a current-triggered, sustained DW motion over micrometer distances,
which dramatically increases the effective DW displacement.

MA 354 Wed 16:00 POT/0112

Assembly of Magnetic Heterostructures with Chiral
Nanographenes — oCH1 Fancg, WENHUI Niu, JituL DEekA, and
STUART PARKIN — Max Planck Institute of Microstructure Physics,

Halle(Saale) 06120, Germany

Chirality-induced spin selectivity (CISS) is an emergent phenomenon
whereby chiral molecules act as efficient spin filters, selectively trans-
mitting electrons of a particular spin orientation. A central challenge in
advancing CISS-based spintronics lies in experimentally verifying spin
filtering in structurally defined, laterally extended molecular systems,
using standard solid-state device techniques that yield reproducible
and robust spin-dependent transport signals. Here, we present di-
rect experimental evidence of the CISS effect in helical nanographenes
(NGs), using magnetoresistance (MR) measurements in magnetic het-
erostructures. The device architecture included a bottom electrode
ferromagnetic contact, orthogonally patterned and electrically isolated
by an AlOx layer to confine current to the junctions. NG, a syntheti-
cally tailored chiral molecule, was spin-coated to form a thin, uniform
layer serving as a spin-filter interface. Different from previous works,
the ferromagnet layer grown directly on the substrate offers a better
performance of the magnetic properties. Both enantiomeric devices
showed MR values around 1 % at room temperature, with minimal
variation over the 10*400 K temperature range, indicating robust and
reproducible spin selectivity. [1] B. Bloom et al. Chem. Rev. 124(4),
2014;[2] S. Ham et al. Micromachines 15(4), 528, 2024;[3] S. Yang et
al., Nat. Rev. Phys. 3, 328, 2021.

MA 35.5 Wed 16:15 POT/0112
Alloying-Driven Modifications of the Magnetic Properties in
Transition-Metal Iodides — ePauLiNa JURECczKOM? and MARTIN
GMmrTrab3 — lnstitute of Experimental Physics, Slovak Academy of
Sciences, 04001 Kosice, Slovakia — 2Institute of Physics, University of
Silesia in Katowice, 41-500 Chorzéw, Poland — SInstitute of Physics,
Pavol Jozef Safarik University in Kosice, 04001 Kosgice, Slovakia

Single-layer transition-metal dihalides have recently emerged as a plat-
form for exploring two-dimensional magnetism and topology. Using
density-functional theory, we investigate the electronic and magnetic
properties of MIs monolayers and alloyed M;_,N;Is systems, where
M and N represent Mn, Fe, Co, Ni. We analyze how chemical substitu-
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tion modifies exchange interactions and spin-orbit-driven topological
features by computing the Berry curvature and Chern numbers. The
results reveal that alloying provides an efficient route for tuning mag-
netic anisotropy and topological phases in transition-metal iodides,
underscoring their potential relevance for 2D spintronics.

This work has been funded by the EU NextGenerationEU through
the Recovery and Resilience Plan for Slovakia under the project No.
09105-03-V02-00071.

15 min break

MA 35.6 Wed 16:45 POT/0112
Spintronic THz Frequency Conversion Mediated by Ferro-

magnetic/Oxide Interfaces — eKang JIN', RUSLAN SALIKHOV!,

SteraN KoBER?2, Icor ILvakov!, Jan-CHRISTOPH DEINERT!,
ALEKSANDRA LINDNER!, JURGEN FassBenDERD3, SepasTian F.
MAEHRLEIN'3, ZHE WaNc2, and JUrRcEN LinDNER! — 'HZDR —

27U Dortmund — 3TU Dresden

Frequency conversion is a key nonlinear phenomenon for communica-
tion and data processing technologies. Exploring this phenomenon at
terahertz (THz) frequencies is of particular interest, as the high carrier
frequency enables faster data transfer and higher operational speeds.
Previous experiments have revealed that THz frequency conversion
could serve as a distinctive probe for THz-light-induced ultrafast spin-
transfer currents (STCs) at Ferromagnetic (FM)/Non-Magnetic (NM)
interfaces. Building on these findings, we report THz frequency con-
version using cost-effective NM materials (such as SiO2 and Al203
films) and demonstrate their origin from the interfacial inverse Rashba-
Edelstein effect. We compare conversion efficiencies and characteris-
tics of different samples, revealing that FM interfaces, featuring off-
stoichiometric SixOy and AlxOy, achieve conversion efficiencies compa-
rable to heavy metal capping layers (i.e. Ta). The deposition sequence
and the oxidation level of the samples were found to critically influ-
ence the sign of the spin-charge conversion. The observed THz second
harmonic generation represents a spintronic foundation for developing
THz frequency mixers and rectifying components.

MA 35.7 Wed 17:00 POT/0112
Magnetic hyperfine fields in solids without inversion sym-
metry induced by an external electric field — eALBERTO
MarMoporot2:3:4 Huserr EBERT!, SERGIY MANKOVSKY!, and JAN
MiNaR3 — 1LMU Munich, Munich, DE — 2Inst. of Physics of the
Czech Acad. of Sci., Prague, CZ — 3University of West Bohemia,
Pilsen, CZ — %Czech Technical University., Prague, CZ

An electric field induces in a solid without inversion symmetry spin
and orbital magnetization - a phenomenon called Edelstein effect. This
induced magnetization has to have its counterpart in an induced mag-
netic hyperfine field seen by nuclear magnetic moments. Correspond-
ing NMR experiments have been performed recently on Te with success
[1]. Using Kubo’s linear response formalism implemented on the basis
of the relativistic Korringa-Kohn-Rostoker Green function technique a
description for the field induced hyperfine field (EFI-HFF) has been
developed in analogy to that for the spin and orbital Edelstein effect
[2]. The EFI-HFF drastically differs from that induced by an external
magnetic field as the later one does not need missing inversion symme-
try. Making use of a Gordon decomposition of the electronic current a
splitting of the EFI-HFF into its spin and orbital parts is achieved [3].
This allows to discuss them in relation to their counterparts concern-
ing the magnetization as well as the role of the spin-orbit coupling for
them. Corresponding numerical results are presented for Te.

[1] T. Furukawa et al., Phys. Rev. Res., 3, 023111 (2021). [2] S.
Wimmer et al. Phys. Rev B, 103, 024437 (2021). [3] M. Battocletti
and H. Ebert, Phys. Rev. B, 64, 094417 (2001).

MA 35.8 Wed 17:15 POT/0112
Theoretical description of the optical activity and direc-
tional dichroism of chiral solids — eHuUBERT EBERT and SERGIY
MaNkovsky — Ludwig Maximilian University of Munich, Munich,
DE

A scheme to deal with the optical activity and directional dichroism
of solids on the basis of Kubo’s linear response formalism is presented.
Accounting for the g-dependence of the radiation field implies that the
corresponding optical transitions described in k-space are no more ver-
tical. More important, one is led to corrections to the electric dipole
matrix element due to the electric quadrupole and magnetic dipole in-
teraction. The scheme is implemented making use of the relativistic
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Korringa-Kohn-Rostoker Green function (KKR-GF) formalism. Cor-
responding applications to chiral Te that has time reversal (7)) but no
inversion (Z) symmetry led to a g-dependent optical conductivity ten-
sor with off-diagonal elements caused by the interference of the electric
dipole and its correction terms giving rise to optical activity. In the
case of anti-ferromagnetic CroO3 without 7-symmetry the correction
terms lead to directional dichroism that strongly depends on whether
a magnetic configuration with or without Z- but with combined Z7-
symmtetry is considered.

MA 35.9 Wed 17:30 POT/0112
Intrinsic and Proximity-Enhanced Spin-Orbit Torques in
Fes3(Ge,Ga)Tez and WTey Heterostructures — eGUSTHAVO
BrizoLLal, STEPAN TSIRKIN2, YAROSLAV ZHUMAGULOVZ, and
Jarosrav Fapian! — lInstitute for Theoretical Physics, University
of Regensburg, 93040 Regensburg, Germany — 2EPFL, Lausanne,
Switzerland

Spin-orbit torques (SOTs) in 2D magnets and their heterostructures
offer a route to ultra-thin, energy-efficient memories where currents can
switch magnetization without external magnetic fields. Materials such
as Fe3GeTey (FGT) and Fe3GaTes (FGaT), and their interfaces with
low-symmetry WTes, are especially promising, but the angular depen-
dence and microscopic origin of their SOTs are still not fully under-
stood. Here we compute SOTs in FGT, FGaT and WTez-proximitized
heterostructures using first-principles (DFT) calculations and compare
two protocols for mapping the angular dependence: self-consistent
magnetization rotation and rigid rotation of a fixed exchange field.
They agree when spin-orbit mixing is weak, but differ strongly near

in-plane alignment, where interband hot spots and evolving spin-orbit
hybridization amplify the torkances. In WTeg heterostructures, bro-
ken symmetry and Te-Te interfacial hybridization further boost torques
with out-of-plane spin polarization. These results provide design rules
for field-free current control in 2D magnets and show that the angle
dependence of spin-orbit coupling must be treated explicitly to obtain
reliable SOT angular maps.

MA 35.10 Wed 17:45 POT/0112
Spin vacuum switching — eEpDIE HaRrris-LEe!2, Joun Kay
DEWHURST?, SAMUEL SHALLCROss!, and SANGEETA SHarMAD3
IMax-Born-Institut fiir Nichtlineare Optik und Kurzzeitspektroskopie,
Berlin, Germany. — 2Max-Planck-Institut fiir Mikrostrukturphysik,
Halle, Germany. — SInstitut fiir Theoretische Physik, Freie Univer-
sitdt Berlin, Berlin, Germany.

While physical mechanisms underpinning spin switching are estab-
lished for nano- to pico-second time scales, here we present a phys-
ical route to magnetization toggle control at < 100 femtoseconds. A
minority spin current injected into a ferromagnet is shown to create
a minority “spin vacuum" that then drives rapid charge redistribution
from the majority channel and spin switching. We demonstrate this
mechanism reproduces many of the features of recent sub-picosecond
switching of ferromagnetic Co/Pt multilayers, and provide simple prac-
tical rules for the design of materials to optimize “spin vacuum" control
over magnetic order.
Harris-Lee et al., Sci.
DOI:10.1126 /sciadv.ado6390

Adv. 10, eado6390 (2024).

MA 36: Molecular Magnetism and Magnetic Particles / Clusters |

Time: Wednesday 15:00-18:30

MA 36.1 Wed 15:00 POT/0151
A Combined Theoretical and Experimental Study of Oxy-
gen Vacancies in Co0304 for Liquid-Phase Oxidation Catal-
ysis — AMIR OMRANPOUR!, eLEA KAMMERER2, CATALINA LEIVA—
Lrerovy!, ANNa RaBE?, Takuma SaTo?, SoMa SALAMON?, JoACHIM
LANDERSZ, BENEDIKT EGGERT?, EUGEN WESCHKE?, JEAN PASCAL
FANDRE®, AsuwaNi KuMar®, HArRuN T0vs0z%%, MARTIN MUHLER!,
Heiko WENDE?, and Jore BEHLER! — ! University of Duisburg-Essen
and CENIDE — 2Ruhr-University Bochum — 3Max Planck Institute
for Chemical Energy Conversion — 4Helmholtz-Zentrum Berlin fiir
Materialien und Energie — ®Max-Planck-Institut fiir Kohlenforschung
— SIMDEA Materials Institute, Spain

We combined Density Functional Theory (DFT) and experimental
techniques to investigate oxygen vacancies (Vo) in bulk Coz304 and
during liquid-phase ethylene glycol oxidation. DFT calculations show
that a Vo reduces two adjacent Co®t ions to stable, high-spin Co?t
in distorted octahedral sites, simultaneously narrowing the band gap.
Comparison of experimental O K-edge X-ray absorption spectra with
DFT calculated spectra reveal that the fresh catalyst resembles the
vacancy-containing calculation, but the post-reaction catalyst shifts
toward the ideal Co31 state, strongly suggesting that Co304 becomes
more oxidized under liquid-phase ethylene glycol oxidation by refilling
preexisting oxygen vacancies, a finding supported by increased conver-
sion at higher O pressures and the catalyst’s stability and activity
over multiple cycles. We gratefully acknowledge the DFG funding by
CRC/TRR 247 (Project ID: 388390466) projects A01, A10, and B02.

MA 36.2 Wed 15:15 POT/0151
KNB mechanism in convex polygon molecular magnets: bi-
partite entanglement transfer with the aid of electric field.
— ®ZHIRAYR ADAMYAND2, VapiM OnaNvyan!:2, AN1 CHOBANYAN!,
HAMID ARIAN ZAD®, JOZEF STRECKA®, AzZADEH GHANNADAN?, and
SAEED HappADI*® — lLaboratory of Theoretical Physics, Yere-
van State University, 1 Alex Manoogian, 0025 Yerevan, Armenia —
2CANDLE, Synchrotron Research Institute, 31 Acharyan Str., 0040
Yerevan, Armenia — 3Department of Theoretical Physics and Astro-
physics, Faculty of Science, P. J. Safarik University, Park Angelinum
9, 041 54 Kosice, Slovak Republic — 4Saeeds Quantum Information
Group, P.O. Box 19395-0560, Tehran, Iran — °Faculty of Physics,
Semnan University, P.O. Box 35195-363, Semnan, Iran

The unique properties exhibited by single molecular magnets (SMMs)
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have led to their integration into hybrid devices, emphasizing their
quantum nature. We examine models of 1/2-spin molecular mag-
nets arranged in a convex polygon configuration, utilizing a Katsura-
Nagaosa-Balatsky (KNB) mechanism to couple the spin degrees of
freedom to an external electric field. This KNB mechanism enables
extensive control over quantum entanglement through both the mag-
nitude and direction of the electric field. By employing a rotating
configuration of the KNB-coupled electric field, where the field’s mag-
nitude remains constant while its direction changes, we demonstrate
the controllable transfer of bipartite entanglement between different
pairs of spins in the model.

MA 36.3 Wed 15:30 POT/0151
Magneto-optical properties of ferromagnetic liquid crystals
— eToMm RenrFELDT!, A. JarOsik!, D. Lisjak?, A. ErREMIN', and
H. NAipasi! — lInstitute of Physics, Otto von Guericke University,
Universititsplatz 2, 39106 Magdeburg, Germany — 2JoZef Stefan In-
stitute, Jamova cesta 39, Ljubljana SL-1000, Slovenia

Ferromagnetic nematic liquid crystals (FNLCs) combine the orienta-
tional order of nematic liquid crystals with the spontaneous magneti-
zation of ferrimagnetic nanoplatelets.

In this work, the dynamic magneto-optical behavior of FNLCs is
investigated by changing the parameters of the external dynamic mag-
netic field.

MA 36.4 Wed 15:45 POT/0151
Making molecular changes visible using near-surface trans-
port of micron-sized magnetic particles — eYAHYA SHUBBAK,
Nikoral WEIDT, ARNE VEREIJKEN, Rico HuHNsTOCK, and ARNO
EnresMANN — Institute of Physics and Center for Interdisciplinary
Nanostructure Science and Technology (CINSaT), University of Kas-
sel, Heinrich-Plett-Strasse 40, 34132 Kassel, Germany

Transport of magnetic particles (MPs) in liquid close to the surface
of a flat substrate containing a periodic magnetic domain pattern is
a promising lab-on-a-chip (LOC) technology for detecting MP-bound
analytes, even when their size is negligible compared to the MP size.
As proof of principle, we show that simple observation of MP mo-
tion via optical microscopy is sufficient to distinguish MPs of the same
nominal size, but surface-functionalized with two different functional
groups. The different surface chemistry changes the liquid-mediated
MP-to-substrate forces acting during close-to-surface transport, result-
ing in significant variations in the experimentally observable MP veloc-
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ity. More specifically, superparamagnetic MPs measuring 2 microme-
tre in diameter with a polymer coating of solely carboxyl (COOH) end
groups, or a mixture of carboxyl and amino (NH2) groups, respectively,
have been studied. Transport of these MPs above a magnetic stripe
domain pattern in double-distilled water showed a remarkable differ-
ence in their average velocities, rendering the COOH-functionalized
MPs almost twice as fast as the NH2 counterparts for otherwise identi-
cal experimental parameters. This result enables the magnetophoretic
separation of MPs based on their surface properties.

MA 36.5 Wed 16:00 POT/0151
Magnetic cuboidal particles as field sensors for microscaled
magnetic stray field landscapes — eJoNaAs Bucgasg, CHRISTIAN
JANZEN, ARNE VEREIJKEN, YAHYA SHUBBAK, NikorLal WEIDT, Rico
Hunnstock, and ArRNO EHRESMANN — Institute of Physics , Univer-
sity of Kassel, 34132 Kassel

Recently, magnetic domain patterns engineered in thin-film systems
have been widely used in data storage, spintronics, and magnetic imag-
ing. Characterizing the micron-scale magnetic stray fields emerging
from these patterns remains a topical but challenging task [1]. We
present a non-mechanical, optically trackable method to visualize ef-
fective magnetic field directions using anisotropically shaped magnetic
particles. These particles are fabricated via 2-photon polymerization
lithography and magnetic exchange-biased layer deposition to achieve
custom shapes and anisotropies. When positioned in the field land-
scape of a periodically patterned substrate [2] within a quiescent lig-
uid, the particles spontaneously orient and reorient in response to local
micron-scale stray fields. This enables efficient characterization of com-
plex magnetic domain patterns. We further explore probing local field
variations with superimposed external fields facilitating diagnostic and
biomedical microfluidic applications [3].

[1] Nistico et al. (2020), Inorganics, 8(1):6.

|2] Holzinger et al. (2013), J. Appl. Phys, (114): 013908.

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

MA 36.6 Wed 16:15 POT/0151

Metal-free magnetism and organic 2D crystals — eHoNGDE YU
and THomas HEINE — TU Dresden, Dresden, Germany

Organic 2D crystals with metal-free magnetism have attracted consid-
erable research interest owing to their promising applications in organic
spintronics and quantum information technologies. However, achiev-
ing stable spin-polarization and controlling magnetic interactions in
these systems remains challenging due to strong electronic coupling
and the closed-shell nature of most organic monomers. In this talk,
I will present a strategy to induce spin-polarization and tailor mag-
netic interactions in organic 2D crystals. By assembling triangulene
monomers into dimers and extended 2D polymers, we theoretically ex-
plore strategies to control magnetic interactions and electronic struc-
tures. We showed substantial magnetic coupling (J) up to -198 meV
through rational chemical design of triangulene dimers. Furthermore,
triangulene-based 2D crystals exhibit unique electronic features, in-
cluding a Dirac point flanked by twin flat bands. By tuning the Fermi
level, we predict metal-free ferromagnetism with Curie temperatures
of 7260 K and half-metallic behavior. Furthermore, we proposed a
mixed-topology design strategy enabling purely organic 2D FM semi-
conductors with J values up to 127 meV and Curie temperatures ex-
ceeding 500 K. Beyond conventional FM and AFM, I will also present
a simple approach to achieve metal-free altermagnetism.

MA 36.7 Wed 16:30 POT/0151
Modelling the Spin States of Frustrated Nanographenes
and Their Dimers: Challenges & Insights — eHELEN PREIss,
HonebpE Yu, and THOMAS HEINE — Dresden University of Technol-
ogy, Germany

Metal-free magnetism is an emerging field with promising applications
especially in quantum computing. Fundamentally, metal atoms are
replaced by organic radicals as spin-carriers, which can be extended
to 1D or 2D networks via suitable coupling reactions while possibly
maintaining a long-range magnetic order. One class of such radical
building blocks are the topologically frustrated nanographenes. For
these, it is impossible to pair all w-electrons into alternating single and
double bonds, resulting in an open-shell system. A prominent exam-
ple is the recently synthesised Clar’s goblet, a biradical with a singlet
ground-state according to Lieb’s theorem. We will show that BS-DFT
fails to quantitatively predict the magnetic coupling in this molecule,
and to describe its dimer even qualitatively, owing to the delocalised
nature of the spin centres and their inherent multi-reference character,

74

while higher level ab initio methods struggle with the sheer size of the
systems. Alternatively, Clar’s goblet may be thought of as two olympi-
cenyl radicals fused together by a six-membered ring. Sublattice-
balanced and C-C-linked olympicenyl dimers thus offer themselves as
a comparable yet simpler system to study. By comparing both types
of nanographene, we gain insights into the limitations of modelling the
magnetic states and both inter- and intramolecular coupling of organic
molecules with BS-DFT.

15 min break

MA 36.8 Wed 17:00 POT/0151
Tuning chiral-induced unidirectional spin-charge conversion
via molecular organization — eAsnisH MoHARANA!, ZHITIAN
Line?, Hao Wu2, Tomasz MARszALEK?Z, and ANGELA WITTMANN!
— nstitut fiir Physik, Johannes-Gutenberg-Universitiat Mainz, 55099
Mainz, Germany — 2Max Planck Institute for Polymer Research, Ack-
ermannweg 10, 55128, Mainz, Germany

The observation of spin-dependent transmission of electrons through
chiral molecules has led to the discovery of chiral-induced spin selec-
tivity (CISS). The high efficiency of the spin filtering effect in chiral
molecules has recently gained significant interest due to the high po-
tential for novel hybrid molecule magnetic spintronics applications.
However, the fundamental mechanisms underlying the CISS effect at
the molecule-metal interface remain an open challenge. In our work, we
explore spin-to-charge conversion at hybrid chiral helical nanographene
and heavy metal interfaces. We demonstrate that spin-to-charge con-
version in hybrid chiral heterostructures can be tuned by controlling
the ordering, and crystallinity of helical nanographene molecules at the
interface. We show a more than two-fold increase in interfacial CISS
efficiency with increasing molecular crystallinity. Quantifying the im-
pact of spin to charge as a function of the molecular structure reveals
the role of the molecular design and organization in the spin filtering
effect, paving the path toward the three-dimensional engineering of
hybrid interfaces.

MA 36.9 Wed 17:15 POT/0151
Revealing molecular alignment in thin films of DyCub5 single-
molecule magnets via XMCD — eDAvID ANTHOFER, AsHISH Mo-
HARANA, ALEXANDER HacGENnow, DoMINIK LAIiBLE, TRisTAN Fis-
CHER, Eva RENTSCHLER, HANs-JoacHIM ELMERS, and ANGELA
WITTMANN — Johannes-Gutenberg Universitdt Mainz, Deutschland

Single-molecule magnets (SMMs) have recently gained significant in-
terest due to their ability to retain magnetic information at the molec-
ular level, offering potential applications in ultra-compact and high-
density data storage devices. A crucial challenge hindering their appli-
cation in technology is the integration with thin-film devices. To tackle
this, we probe the magnetic properties of DyCub5 SMMs deposited
by dip-coating on a gold surface, where layer thickness is controlled
by rinsing or not rinsing the sample. Using X-ray magnetic circular
dichroism combined with sum-rule analysis for 4f elements, we extract
the spin and orbital moments of the central Dy3+ ion. Rotating the
sample relative to the incident beam reveals magnetic anisotropy in the
thin layer, indicating preferential molecular alignment at the interface.
In thicker films, this anisotropy vanishes, suggesting that the molecules
are ordered on top of the gold surface, but have a random orientation
with increasing coverage. While engineering ordered molecular assem-
blies on surfaces is generally challenging, our results demonstrate that
a readily accessible dip-coating protocol can induce ordered alignment
in the low-coverage regime, providing a practical route toward incor-
porating SMMs into thin-film devices.

MA 36.10 Wed 17:30 POT/0151
Probing the magnetic behavior of the metastable high-spin
state achieved by light-induced excited spin-state trapping
in Fe (II) spin-crossover complexes — eSANGEETA THAKUR!,
MARCEL WALTER!, TAREK AL Saip2, Eike F. KuHLEMANN®, CLARA
W. A. TroMMER3, TorBEN Apam3, KarsTEN HorLpAck?, FE-
Lix Tuczek?, and WorLreane Kucu! — lInstitut fiir Experimental-
physik, Freie Universitdat Berlin, Arnimallee 14, 14195 Berlin, Germany
— 2Helmholtz-Zentrum Berlin fiir Materialien und Energie, Hahn-
Meitner-Platz 1, 14109 Berlin, Germany — 3Institut fiir Anorganische
Chemie, Christian-Albrechts Universitat zu Kiel, 24098 Kiel, Germany

The magnetic behavior of the metastable high-spin (HS) state of
the Fe (II) complexes mononuclear [Fe(bpz)2(bipy)]; (bpz = di-
hydrobis(pyrazolyl)borate) and dinuclear [(Fe(bpz)2)2u-(ac(bipy)2)]
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(ac(bipy)2 = bridging ligand) was investigated at 5 K by frequency-
domain Fourier transform electron paramagnetic resonance (EPR)
spectroscopy in a magnetic field of 1-10 T. The magnetic field map
of the EPR measurements indicates a large value (70-90 cm™1!) of
zero-field splitting (ZFS) for the dinuclear and mononuclear com-
plexes. Comparatively, the HS-locked complexes [Fe(H2B(pz)2)2(4,7-
Meg-phen)| and [Fe(tris(3-Methylpyrazolyl)borate)s] exhibit values of
ZFS around around 10-17 cm~!. The large ZFS obtained for the din-
uclear and mononuclear complexes could be due to the contribution of
spin-orbit coupling (SOC). To the best of our knowledge, this is the
first time the spin Hamiltonian parameters for Fe (II) SCO complexes
were investigated in the metastable HS state.

MA 36.11 Wed 17:45 POT/0151
Insights into magnetic and magnetocaloric features of 3d-4f
nonanuclear Gd3Cu6 complex from a mixed spin-(7/2, 1/2)
Heisenberg diamond cluster — eJozEF STRECKA and KATARINA
Karrova — Pavol Jozef Safarik University, Kosice, Slovakia

Low-temperature magnetization curves and magnetocaloric features of
3d-4f molecular complex [Gd3Cu6L6(OH)6(CH30H)6(H20)6]C13.5H20
(LH2 = 1,1,1-trifluoro-7-hydroxy-4-methyl-5-aza-hept-3-en-2-one) to
be further abbreviated as GA3Cu6 are examined within the framework
of exact diagonalization method as well as the cluster-based mean-field
theory. The magnetic compound Gd3Cu6 reveals in low-temperature
magnetization curves an intermediate magnetization plateau at 21.27
Bohr magnetons, which is far below the saturated magnetization value
of 27 Bohr magnetons expected for three spin-7/2 Gd3+ and six spin-
1/2 Cu2+ magnetic ions per magnetic molecule. The crystal structure
of the Gd3Cu6 complex is built from three condensed cubane-like
moeties Gd2Cu2, which are from the magnetic point of view equiv-
alent with three corner-sharing diamond motifs. The nonanuclear
coordination compound Gd3Cu6 thus affords an intriguing experi-
mental realization of the mixed spin-(7/2, 1/2) Heisenberg diamond
chain composed from three unit cell. The magnetic compound Gd3Cu6
displays at sufficiently low temperatures an enhanced magnetocaloric
effect, which is due to a geometric spin frustration quite superior with
respect to that one of paramagnetic salts built from Gd3+ magnetic
ions.

This work was supported by the grant APVV-24-0091.

MA 36.12 Wed 18:00 POT/0151
Suppressing geometric frustration in triangular dysprosium
cluster encapsulated in fullerenes — eMaTHEUS BARBOsA, WEI
Yang, NoeL IsraEL, FuriN Liu, BERND BUCHNER, STANISLAV Av-
DOSHENKO, and ALEXEY Poprov — Leibniz Institute for Solid State
and Materials Research, Dresden/Germany

Nitride clusterfullerenes are compounds in which a metallic cluster is

encapsulated within a fullerene cage, exhibiting diverse magnetic prop-
erties that depend on the composition and geometry of the endohedral
cluster. For the case of DysN@QCgq, the presence of the central nitro-
gen ion induces a strong uniaxial Ligand Field contribution, locking the
magnetic moments of dysprosium centers in a triangular arrangement.
Such geometry avoids simultaneous ferromagnetic alignment of the mo-
ments between the dysprosium ions, leading to ground state frustration
and exhibiting rather efficient spin reorientation through the Quantum
Tunneling channel. Their magnetic and geometric frustration is harm-
ful for the Single Molecule Magnetism, resulting in closed hysteresis
loops in zero-field and at 2 K. We here report the suppression of this
frustration by functionalization of the fullerene cage. The photochem-
ical reaction of DygN@Cgp with adamantane aziridine produced the
monoadduct DysN@Cgp-Ad. This additional space inside the fullerene
has direct influence on the cluster, elongating the atomic distance in
the Dy-N bond towards the modified fragment (breaking the spatial
symmetry) and substantially increasing the Dy*Dy coupling constants.
As aresult, the monoadduct DygN@Cgg-Ad exhibits suppression of the
geometric frustration and enhanced Single Molecule Magnetism.

MA 36.13 Wed 18:15 POT/0151
Orientation of Magnetic Anisotropy Axes in Single Molecule
Magnets by Inelastic Neutron Scattering: A Case Study on
MnyY2 — oYIraN Wanc!, CurisTOPER E. ANson?, ZayaN A. ALt
ANNIE K. PowgLL?, and OLIvER WALDMANN! — ! Physikalisches In-
stitut, Universitit Freiburg, Germany — 2Institut of Inorganic Chem-
istry, Karlsruhe Institute of Technology (KIT), Germany

Single molecule magnets (SMMs) are molecular systems that exhibit
slow magnetic relaxation and well-defined spin states arising from
strong magnetic anisotropy. These features give them potential for
future information storage and have attracted much research interest.
However, determining the magnetic parameters experimentally, espe-
cially the anisotropy orientations, remains challenging. In this work,
we demonstrate, with regard to this point, the capability of inelastic
neutron scattering (INS) on powder samples through a case study on
the dimeric molecular spin cluster Mn2Y2. This complex belongs to a
family of SMMs and consists of two magnetic spin-2 Mn! ions cou-
pled by antiferromagnetic exchange. The recorded INS spectrum on
Mna Yy displays three cold transitions corresponding to singlet-triplet
excitations. The transition energies enable a precise determination of
the exchange coupling and the anisotropy magnitudes of the Mn!!!
centers. Most interestingly, a detailed analysis of the peak intensities
is shown to yield, in addition, information on the orientation of the
Mn!! magnetic anisotropy axes. The approach can be generally ex-
tended to related SMM families and provides a valuable addition to
the range of experimental techniques.

MA 37: Non-Skyrmionic Magnetic Textures

Time: Wednesday 15:00-17:15

MA 37.1 Wed 15:00 POT/0351
Regularized micromagnetic theory for Bloch points —
eViaDpysLav M. Kucukin!, AnDREas HaLLER!, ANDREAs
MicHELs!, THomas L. ScumipT!, and Nikorar S. KISELEVZ —
IDepartment of Physics and Materials Science, University of Luxem-
bourg — 2Peter Griinberg Institute, Forschungszentrum Jiilich and
JARA, 52425 Jilich, Germany

Magnetic singularities, known as Bloch points, pose a significant chal-
lenge for the micromagnetic theory due to the divergence of the effec-
tive field at these points. In this talk, we present a recently developed
regularized micromagnetic model that does not assume a fixed magne-
tization length, but treats magnetization as an order parameter on the
S3 sphere, thus allowing it to vary in length from zero up to a threshold
value. Such an extension of micromagnetics respects the fundamental
properties of local spin expectation values in quantum systems. Re-
lying on the S3 order parameter, we derive Landau-Lifshitz-Gilbert
and Thiele equations and apply them to the dynamics of several spin
textures: domain walls in nanowires, chiral bobbers, and magnetic
dipole strings. The results demonstrate how the extended formalism
accounts for the dynamics of Bloch points observed experimentally and
open up prospects for modeling complex spin structures, including the
nucleation and annihilation of topological states such as skyrmions and

(0]

Location: POT/0351

hopfions.

MA 37.2 Wed 15:15 POT/0351

Magnetoelastic Fingerprints in Dysprosium Iron Garnet Thin
Films: Inversion of Effective Local Anisotropy within Domain

Walls — eLukas D. Cavar!, JuLian SkorauT?, OLENA GOMONAY?,

MieLa J. Gross®, Knane Vi Brcker!, Smvon J. SocHIERA!,

Dirx Backes?, CaroLINE A. Ross®, and ANGELA WITTMANN! —
1 Johannes Gutenberg Universitit, Mainz, DE — 2Christian-Albrechts-
Universitit zu Kiel, DE — 3Massachusetts Institute of Technology,

Cambridge, MA, USA — “4Diamond Light Source, Oxfordshire, UK

A promising direction for future computing devices is to embed topo-
logical spin textures in compensated collinear magnetic systems. Yet in
the absence of significant stray fields, these textures must be stabilized
unconventionally. While we observe a wide variety of topological tex-
tures in magnetoelastic systems, including the altermagnet a-Fe203
(‘hematite’) and the ferrimagnet dysprosium iron garnet (DyIG), their
specific origin is not clear. Here, we compare Néel vector mapping
via x-ray magnetic linear dichroism photoemission electron microscopy
and stray-field imaging by scanning nitrogen vacancy center magne-
tometry to show that the DyIG 360° domain wall profile exhibits
significant deviations from the classical domain wall profile. These
are consistent with an inversion of the effective local anisotropy, i.e.
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the easy and hard axes trading places within the domain wall body.
Thereby we obtain quantitative insight into the mechanism, scale, and
energetics of the magnetoelastic stabilization of topological textures
in thin films with strong magneto-elastic coupling and uncover a new
degree of straintronic freedom for next-generation spin devices.

MA 37.3 Wed 15:30 POT/0351
Hopfions in Symmetry-Transformed Magnetic Models —
oSANDRA CHULLIPARAMBIL SHAJU, MARIA AzHAR, and KARIN
EvErscHOR-SITTE — Faculty of Physics and CENIDE, University of
Duisburg-Essen
Three-dimensional (3D) topological spin structures continue to at-
tract significant interest due to their rich physics and potential for
future information technologies. We present a systematic framework
of continuously transformed models that enables the stabilisation of
topologically non-trivial 3D spin configurations. By applying this ap-
proach, we construct an effective model that hosts Hopfions embedded
in a ferromagnetic background, with distinct energetic and dynamical
characteristics. Our results provide new routes for investigating the
formation, stability, and dynamics of three-dimensional topologically
non-trivial textures.

MA 374 Wed 15:45 POT/0351
Fractional Hopfions in Composite Magnets — eSANJAY ASHOK
and JAN MaserLL — Karlsruhe Institute of Technology (KIT), Karl-
sruhe

Hopfions are three dimensional magnetization textures studied due to
their unique physical-, topological properties and their functionaliza-
tion prospects [1]. These textures are usually doughnut shaped and
classified by their integer topological winding number called Hopf in-
dex. In our work, we demonstrate that hopfions with fractional Hopf
index, called fractional hopfions [2, 3|, can be stabilized in compos-
ite magnets. We identify a two-slab composite magnet with slab-
dependent Dzyaloshinskii-Moriya interaction (DMI) as a suitable ma-
terial platform for stabilizing fractional Hopfions. We further distin-
guish the role of Bloch-, Neel- and Antiskyrmion-type DMI in compos-
ite magnets and their effect on the winding of fractional hopfions [4].
By studying the phase diagram of fractional hopfions we predict the
range of external magnetic field and uniaxial anisotropy where these
textures can be found.

[1] Zheng et al., Nature 623, 7988 (2023); [2] Knapman et al.,
Comm. Phys. 7, 1 (2024); [3] Yu et al., Adv. Mat. 35, 20 (2023);
[4] Ashok and Masell, in preparation

MA 37.5 Wed 16:00 POT/0351
Acoustically-driven manipulation of magnetic textures in epi-
taxial ferromagnetic thin-films — eJoAo PEpro LEITE GOMES,
JENs HERFORT, and ALBERTO HERNANDEZ-MINGUEZ — Paul-Drude-
Institut fiir Festkorperelektronik - Leibniz-Institut im Forschungsver-
bund Berlin e.V., Hausvogteiplatz 5-7, 10117 Berlin, Germany

Recent advances in information technology have driven the research
towards more reliable storage devices, while striving for ever higher
memory densities. One drawback of current spintronic technologies for
information recording is the need for large spin-polarized currents to
access/write information in magnetic materials, leading to less energy-
efficient devices. An alternative proposal to achieve controlled mag-
netization switching is to make use of the magnetoelastic (ME) inter-
action, for example, through the excitation of surface acoustic waves
(SAW) in piezoelectric substrates.

In this contribution, we report SAW-driven manipulation of domain
walls (DWs) in epitaxial ferromagnetic thin-films with both cubic and
uniaxial magnetic anisotropies along well-defined crystalline directions.
Micromagnetic simulations model the physical mechanism by which
the tickling magnetic field generated by the strain modulation, via the
ME interaction, can result in the local switching of the DWs. We dis-
cuss how much SAWs are a feasible approach to achieve magnetization
switching and/or promote DW pinning in single crystal ferromagnetic
thin-films.

MA 37.6 Wed 16:15 POT/0351
Control of helix orientation in chiral magnets via lat-
eral confinement — eMAaURICE CoLLING!, MARIIA STEPANOVAL,
Mario HentscueL?, Erik Lysne!, Kasper HunNNEsTAD!, Naova
Kanazawa3, YosHINORI Tokura®%, JaN MaseLrL®®, and DENNIS
Meier! — !Department of Materials Science and Engineering, NTNU
Norwegian University of Science and Technology, Trondheim, Nor-
way — 2Physics Institute and Research Center SCoPE, University
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of Stuttgart, Stuttgart, Germany — 3Department of Applied Physics,
University of Tokyo, Tokyo, Japan — 4RIKEN Center for Emergent
Matter Science (CEMS), Wako, Japan — °Institute of Theoretical
Solid State Physics, Karlsruhe Institute of Technology, Karlsruhe, Ger-
many

Helimagnetic materials offer a versatile platform for spin-based de-
vice concepts due to their long-range, tunable spiral order. This talk
demonstrates control of the helimagnetic propagation vector q via ge-
ometrical confinement, using FeGe as a model DMI-driven chiral mag-
net. Micromagnetic simulations based on the nonlinear sigma model
show that open boundaries generate a chiral surface twist that acts
as an effective surface anisotropy selecting the helix orientation. This
behavior is captured well by an analytical model derived from the
DMI boundary condition. Magnetic force microscopy on focused ion
beam structured FeGe confirms the predicted orientation and estab-
lishes geometry-controlled helimagnetic order as a robust mechanism
for steering DMI-stabilized spin-spiral states. The concept provides a
route to device-level control of chiral magnetic textures.

MA 37.7 Wed 16:30 POT/0351

Magnetization dynamics of twists in (anti-)ferromagnetic

insulators — Partricia OresrL2, MaTHEw JaMEes®, Luca
MaranzaNA?, AnDreEas Baurer?, Denis MerTus?, CHRISTIAN
PrLEIDERER?, CHRISTIAN Back?, SERGEY ARTYUKHIN?, Hans

HuesL2, and eAisua AQEEL? — !Walther-Meifiner-Institut, 85748
Garching, Germany — 2Technical University of Munich, 85748 Garch-
ing, Germany — 3University of Augsburg, 86159 Augsburg, Germany
— 4Quantum Materials Theory, Italian Institute of Technology, Via
Morego 30, Genoa, Italy

Magnetic insulators hosting noncollinear spin textures display a re-
markable variety of static and dynamic phenomena. In chiral systems
such as Cu20Se03, the lack of inversion symmetry gives rise to helices
and skyrmions stabilized by Dzyaloshinskii-Moriya interactions [1]. By
contrast, in centrosymmetric compounds like CuSeO3, complex anti-
ferromagnetic spiral states can emerge purely from competing symmet-
ric exchange interactions, providing an intriguing platform to explore
magnetism without intrinsic chirality. In this talk, I will present our
preliminary results on dynamic excitation of these textures in chiral
Cu208e03 and centrosymmetric CuSeO3 magnets using magnetic res-
onance spectroscopy [2].

References: [1] S. Mehboodi, V. Ukleev, C. Luo, R. Abrudan, F.
Radu, C. H. Back, A. Aqeel, Sci. Technol. Adv. Mater 26(1) 2532366
(2025) [2] Aisha Ageel, Jan Sahliger,... Christian H Back, Phys. Rev.
Lett. 126, 017202 (2021)

MA 37.8 Wed 16:45 POT/0351

Extraordinary return point memory in ferrimagnetic ma-

terials — eTaMErR Karaman!, Kar Litzius!, Arapin ULLRICH?,
Riccarpo BarrisTELLI', Manas Parrab?, RarLuca Borrie!,

MieLa Gross?, STEFFEN WiTTROCK?, KRISHNANJANA Jov!, DANIEL

METTERNICH?, SEBASTIAN HorrMmAN', Timo ScumipT!, DANIEL
PEerEz?, MANUEL VALVIDARES®, SEBASTAIN WINTZ2, MANFRED
ALBrRECHT!, and FELIx BOUTTNERD? — !University of Augsburg,

Germany — 2Helmholtz-Zentrum Berlin, Germany — 3ALBA Syn-
chrotron Light Source, Spain

Magnetic domains and domain walls are promising information carri-
ers, widely explored for racetrack memory [1] and other mobility ap-
plications [2]. In this study, we demonstrate deterministic magnetic-
domain nucleation in rare-earth transition-metal (RE-TM) ferrimag-
netic systems. Remarkably, the as-grown domain configuration serves
as an intrinsic template that reappears with 100% return-point mem-
ory after repeated out-of-plane magnetic-field cycling. Even more sur-
prisingly, the full domain pattern can be toggle switched using ex-
tremely small in-plane fields near 0 mT, while the overall domain mor-
phology remains unchanged. These findings point to new opportunities
in cryptography and other technologies requiring deterministic pattern
reproducibility, and they highlight the importance of further explor-
ing properties of RE-TM ferrimagnets. References: 1.Parkin, S. et al.
Nat. Nano. 10, 195-198 (2015) 2.Venkat, G. et al. J. Phys. Appl.
Phys. 57, 063001 (2024).

MA 37.9 Wed 17:00 POT/0351
Microscale coexistence of magnetic phases compatible with
the Kagome spin-ice rule in HoAgGe — eMANUEL Zaunb2
KAN Zuao?, PuiLIPP GEGENWART!, SANDOR BorDAcs?, and ISTVAN
KgzsMARKI! — 1Center for Electronic Correlation and Magnetism,
University of Augsburg, Augsburg, Germany — ?Norwegian University
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of Science and Technology, Trondheim, Norway — 3School of Physics,
Beihang University, Beijing, China — 4Department of Physics, Bu-
dapest University of Technology and Economics, Budapest, Hungary

HoAgGe realizes kagome spin-ice with a series of fractionalized mag-
netization plateau states for applied in-plane magnetic fields [1]. Cor-
responding magnetoresistance and Hall effect reveal a hysteresis at the
plateau states, indicating field-history dependent occupation of mag-
netic domains with opposite chirality and Berry curvature [2].

In the presented study, we investigate the microscale magnetic pat-

terns, using low-temperature atomic force microscopy to visualize pos-
sible phase coexistence. By studying different crystal cuts and varying
magnetic fields using a vector magnet, we reconstruct the full 3D mag-
netic texture of phase coexistence. Our results provide insights into the
interplay of geometrical, topological and frustrated properties of spin
ice materials and demonstrate pathways for external manipulation of
magnetic textures in highly-frustrated systems.

[1] K. Zhao et al., Science 367, 1218 (2020). [2] K. Zhao et al., Nat.
Phys. 20, 442 (2024).

MA 38: Ultrafast Magnetization Effects Il

Time: Wednesday 15:00-18:45

MA 38.1 Wed 15:00 POT/0361
Ultrafast light-induced spin and orbital moment in nonmag-
netic band insulators from RT-TDDFT — e ANDRI DARMAWAN,
Markus E. GRUNER, and RossiTza PENTCHEvA — Department of
Physics, University of Duisburg-Essen

Recently dynamical multiferroicity was predicted in SrTiOs as well
as KTaO3 [1-2] and subsequently observed experimentally in SrTiOg
[3], employing THz circularly polarized pulse. This is particularly in-
triguing as SrTiO3 and KTaOg are nonmagnetic band insulators with
d® occupation at Ti and Ta. Here, using real-time time-dependent
density functional theory (RT-TDDFT) as implemented in the Elk
code we employ optical circularly polarized laser pulses to investigate
laser-induced spin and orbital moment in SrTiOs and KTaO3. We
study systematically the dependence on the laser parameters and find
that duration and frequency of the pulse strongly influence the be-
havior of the light-induced spin and orbital magnetic moment in both
SrTiOs and KTaO3. While in SrTiO3 the induced orbital momentum
predominates, at certain frequencies KTaOgz exhibits both substantial
light-induced spin moment and orbital moment.

Funding by DFG within CRC1242 (project C02) and computational
time at magnitUDE, amplitUDE are gratefully acknowledged.

[1] D. Juraschek et al., Phys. Rev. Mater. 1, 014401 (2017)

[2] R. M. Geilhufe et al., Phys. Rev. Research 3, L022011 (2021)

[3] M. Basini et al., Nature 628, 534 (2024)

MA 38.2 Wed 15:15 POT/0361
Interfacial magnon generation drives ultrafast spin dynamics
in Gd — eCorviN Kroun!, EKATERINA BoBroval, Tim AMRHEIN!,
Dowminic Lawrenz', Niko PonTius?, CHRISTIAN SCHUSSLER-
LANGEHEINEZ, MARTIN WEINELT!, and NELE THIELEMANN-KHND2
— 1Freie Universitét Berlin, Berlin, Germany — 2Helmholtz-Zentrum

Berlin, Berlin, Germany

Previous time-resolved photoemission [1] and x-ray magnetic circu-
lar dichroism (XMCD) [2] experiments investigating 4f magnetization
dynamics in Gadolinium (Gd) showed conflicting results, with demag-
netization timescales of 14 ps [1] and 0.7 ps [2], respectively.

Within an XMCD study at the FemtoSlicing facility, we could now
show that intrinsic dynamics in Gd is slow. For a thin Gd film, how-
ever, where the pump laser directly excites the non-magnetic substrate
as well, generation of magnons at the metal-substrate interface drives
the ultrafast demagnetization.

In the next step we aim to identify magnons as ms state excitations
within the Gd 4f electronic ground level, using time-resolved x-ray
absorption spectroscopy.

Revealing signatures of magnetic dynamics in the electronic struc-
ture will provide insights into the correlated electronic and magnetic
structure of 4f metals.

[1] B. Frietsch et al., Nat. Commun. 6, 8262 (2015).

[2] K. Bobowski et al., J. Phys.: Condens. Matter 29, 234003 (2017).

MA 38.3 Wed 15:30 POT/0361
Probing ultrafast dynamics of artificial antiferromagnets by
soft-x-ray diffraction — eJasMIN JArRECKI!, MARTIN BORCHERT!,
STEFAN ErseBirT!?, and DanieL Scuick! — !Max-Born-Institut
fir Nichtlineare Optik & Kurzzeitspektroskopie, Berlin, Germany —

2Institut fiir Optik & Atomare Physik, TU Berlin, Germany

Ordering phenomena in solids encode key information about micro-
scopic interactions and subsystem coupling. In magnetic materials,
magnetic and structural order can be strongly coupled, yet the cor-
responding periodicities may exhibit different characteristic lengths.

7

Location: POT/0361

This calls for methods capable of simultaneously probing lattice and
spin degrees of freedom to disentangle phonon and spin dynamics.
Using on- and off-resonant ultrafast x-ray diffraction (UXRD) in the
soft-x-ray regime, we investigate the coupled structural and magnetic
dynamics of a Fe/Cr superlattice (SL), an artificial antiferromagnet
in which adjacent Fe layers adopt alternating magnetization direc-
tions for the chosen Cr spacer thickness. By tracking the structural
and magnetic SL Bragg peaks, we study photon-energy- and fluence-
dependent dynamics via their transient peak positions and intensities.
While the structural peak shift and the magnetic peak intensity fol-
low the expected behavior, the magnetic peak shift deviates markedly
from the structural response and, in particular, does not exhibit the
anticipated linear fluence dependence. These findings highlight the
strong intercoupling between depth-dependent sample dynamics and
depth-dependent probing, underscoring the need for careful analysis
and modeling to reliably extract microscopic dynamics from UXRD.

MA 38.4 Wed 15:45 POT/0361

Double-pulse all-optical magnetization re-switching of GdFe
— RaHIL HosseINIFAR!, FELIX STEINBACHZ, IvAR KUMBERG!, JOSE
MiGUEL LENDINEZ3, SANGEETA THAKUR!, SEBASTIEN E. HADJADJ!,
JEnDRIK GORDEsS!, CHOWDHURY S. Awsar!, Mario Fix*, Man-
FRED ALBRECHT?, FLORIAN KRrRoNasT?, Unar ArxiTia®, CLEMENS
voN Korrr Scumising?, and eWorrcane Kucn! — !Freie Univer-
sitéit Berlin, Berlin, Germany — 2Max-Born-Institut, Berlin, Germany
— 3ICMM-CSIC, Madrid, Spain — 4Universitit Augsburg, Augsburg,
Germany — °Helmbholtz-Zentrum Berlin, Berlin, Germany

The reversible helicity-independent switching of the magnetization di-
rection of ferrimagnetic materials like GdFe by individual sub-ps opti-
cal laser pulses bears the potential to accelerate magnetic data storage.
We present a systematic Kerr-microscopy domain-imaging study of a
10 nm GdagFer4 film after excitation with two laser pulses with a cer-
tain time delay in between. Our results show that when the fluence
of the first pulse is adjusted just above the threshold of single-pulse
switching, a second pulse with about 60% of the fluence of the first
pulse, arriving only 4 ps later, can already switch the magnetization
back [1]. Atomistic spin dynamics simulations reproduce the experi-
mental results and show that under these conditions the magnetiza-
tions of the Fe and Gd sublattices have already moved sufficiently away
from zero when the second pulse hits the sample, a prerequisite for fast
re-switching.
[1] R. Hosseinifar et al., Phys. Rev. B 112, 174406 (2025).

MA 38.5 Wed 16:00 POT/0361
Light-induced ultrafast magnetization dynamics driven by
chiral phonons eSHIQI Hu and SANGEETA SHARMA
Max-Born Institute for Nonlinear Optics and Short Pulse Spec-
troscopy,Berlin,Germany

The pursuit of high-speed, low-power information processing is driving
advanced research into ultrafast laser control of magnetic order. Go-
ing beyond conventional approaches that rely on heterojunctions for
spin-current injection, this work demonstrates direct manipulation of
magnetism in bulk materials through intrinsic interactions. Using cir-
cularly polarized laser excitation, we generate THz chiral phonons in
the non-collinear antiferromagnet Mn3Sn with a Kagome lattice. The
angular momentum of these phonons produces an effective magnetic
field, inducing coupled in-plane and out-of-plane spin precession that
reorients the magnetic octupole. This reorientation, in turn, modulates
the topological properties of Weyl points. Spin*orbit coupling and the
rotational motion of chiral phonons are shown to be essential to this
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mechanism. We attribute the observed spin dynamics to a competi-
tion between the phonon-induced effective field*favoring ferromagnetic
alignment*and the intrinsic antiferromagnetic spin interactions in the
Kagome lattice. These findings open a new pathway for controlling
magnetic topology.

MA 38.6 Wed 16:15 POT/0361
Exploring the ultrafast change of antiferromagnetic and
ferromagnetic order in a MnzAu/Py bilayer — eJENDRIK
GorpES!, MARKUsS WEISSENHOFER'2, SANGEETA THAKUR!,
CHOWDHURY S. Awsafr!, MaARceL WALTER!, Lorenzo GRiLLI!,
DeeksHA Gupta®, Niko PonTius®, CHRISTIAN SCHUSSLER-
LaNceHEINES, PeETER M. OpPENEER?, MARTIN JoURDAN?, and
Worrcane KucuH! — 1Freie Universitit Berlin, Berlin, Germany
— 2Uppsala University, Uppsala, Sweden — 3Helmholtz-Zentrum
Berlin fiir Materialien und Energie, Berlin, Germany — “Johannes

Gutenberg-Universitdt Mainz, Mainz, Germany

Antiferromagnetic (AFM) materials are promising candidates for fu-
ture data storage devices. One noteworthy material is MnaAu, a metal-
lic collinear AFM that can be electrically switched [1]. We report on
the time-resolved change of AFM and ferromagnetic (FM) order of a
MngoAu/permalloy (Py) bilayer after excitation with 800 nm fs laser
pulses by X-ray magnetic linear and circular dichroism (XMLD and
XMCD) in resonant soft X-ray reflectivity at the Mn and Fe L3 edges.
We observe an ultrafast loss and an exceptionally fast recovery of the
AFM order within a few ps, much faster than the recovery of the ad-
jacent FM order. Local and non-local mechanisms are considered in
simulations using an atomistic spin model. The presented research
highlights the fast dynamics of AFM layers for spintronic applications.
[1] J. Zelezny, H. Gao, K. Vyborny et al., PRL 113, 157201 (2014)

MA 38.7 Wed 16:30 POT/0361
Intrinsic timescales of ferro- and antiferromagnets in ul-
trafast demagnetisation — eToBiAs DANNEGGER!, STEPHAN
WusT?, PaurL HERRGEN?, MARTIN AESCHLIMANNZ, BENJAMIN
StapTMULLER3, and ULricH Nowak! — lFachbereich Physik, Uni-
versitat Konstanz, Konstanz, Germany — 2Department of Physics
and Research Center OPTIMAS, RPTU University Kaiserslautern-
Landau, Kaiserslautern, Germany — 3Experimentalphysik II, Insti-
tute of Physics, University of Augsburg, Germany

For small deviations from the ground state, the spin dynamics of a
magnetically ordered material can be described within linear spin-
wave theory. There is a well known difference between the intrinsic
timescales, given by the eigenfrequencies, of ferro- and antiferromag-
nets, the latter being approximately two orders of magnitude faster.
Here, we present a systematic investigation, based on atomistic spin
dynamics simulations, of how ferro- and antiferromagnetic ordering af-
fects the intrinsic timescales of the magnetic order parameter far away
from equilibrium, such as in ultrafast light-induced quenching experi-
ments. We find that the speed advantage of antiferromagnets persists
in the strongly non-equilibrium regime, but with some striking qualita-
tive differences for very large excitations, where antiferromagnets slow
down while the ferromagnetic quenching efficiency increases again.

15 min break

MA 38.8 Wed 17:00 POT/0361
Field-tuning of ultrafast magnetization fluctuations in
Smg 7Erg 3FeO3 eJuLius ScHLEGEL!, MARVIN ALEXAN-
pER WEIss!, DaniEL ANi¢!, EmiL STEINER!, FRANZ STEFAN
HerssT!, MakoTro NakasiMa2, TAKAYUKI KURIHARAS, ALFRED
LEITENSTORFER!, SEBASTIAN T.B. GOENNENWEIN!, and ULRICH
Nowak! — !Department of Physics, University of Konstanz, Ger-
many — 2Institute of Laser Engineering, Osaka University, Japan —

3Department of Basic Science, The University of Tokyo, Japan

2

The missing stray field and the vanishing net magnetization make it
challenging to investigate antiferromagnetic dynamics experimentally.
Nevertheless, thermal magnetization fluctuations persist in antiferro-
magnets and can be exploited to gain insights into their dynamics [1].

In this work, we investigate these fluctuations in the canted antifer-
romagnet Smg . 7Erg 3FeO3 under the influence of an external magnetic
field [2]. Using femtosecond noise-correlation spectroscopy combined
with atomistic spin-dynamics simulations, we examine the spin noise
in the vicinity of the magnetic reorientation transition.

We demonstrate that the external magnetic field suppresses char-
acteristic features of critical fluctuations, such as a diverging noise

78

amplitude. Moreover, it enhances the quasi-ferromagnetic magnon fre-
quency near the reorientation transition. Our results offer a means to
tune ultrafast spin fluctuations via experimentally accessible external
parameters.

[1] M. A. Weiss et al., Nat. Commun. 14, 7651 (2023).

[2] M. A. Weiss et al., arXiv:2509.26084 (2025)

MA 38.9 Wed 17:15 POT/0361
Large strain contribution to the laser-driven magnetization
response of magnetostrictive TbFe; — eCONSTANTIN WAaLz!,
Friep-C. WEBERD2, STEFFEN-P. ZEUSCHNER!, KARINE DUMESNILS,
ALEXANDER VON REPPERT!, and Matias BarGHEERD'2 — lInstitut
fir Physik und Astronomie, Universitidt Potsdam, Potsdam, Germany
— 2Helmholtz-Zentrum Berlin, Berlin, Germany — S3Institut Jean
Lamour, Université de Lorraine, Nancy, France

Rare Earth-Iron compounds (REFez with RE = Tb, Dy, Tby 3Dyq.7)
are well known for their giant (inverse) magnetostriction, exhibiting
lattice-constant changes exceeding 10~3 at saturation. While they are
widely used as ultrasonic transducers in the MHz regime, their ultra-
fast magnetization dynamics remain less explored.

We investigate the strain-driven magnetization dynamics in TbFeo
using time-resolved magneto-optical Kerr effect (trMOKE) and op-
tical reflectivity measurements. The delayed strain response in the
trMOKE signal indicates a true magnetic origin of these features, rul-
ing out instantaneous changes of the optical constants. In addition, we
show that glass-capped sample structures efficiently transduce unipolar
strain pulses, which we use to calibrate the contribution of quasi-static-
strain-induced magnetization dynamics to the total signal. Modeling
with a Landau-Lifshitz-Gilbert equation including a time-dependent
magneto-elastic field reproduces the observations and demonstrates
that strain can even provide the dominant contribution to the laser-
driven magnetization dynamics.

MA 38.10 Wed 17:30 POT/0361
All-optical stochastic switching of magnetisation textures
in Fe3Sn2 — eANDRrRAs Kovacs!, JonarHAN WEBER?, MICHALIS
CuariLaou®, RAraL DuNIN-Borkowski!, and SascHA SCHAEFER?
— 1Ernst Ruska-Centre, Forschungszentrum Jiilich, Germany —
2Regensburg Center for Ultrafast Nanoscopy, University of Regens-
burg, Regensburg, Germany — 3Department of Physics, University of
Louisiana at Lafayette, USA

We utilize femtosecond optical pulses to alter the helicity of the mag-
netic spin configuration in dipolar skyrmions formed in the kagome
magnet Fe3Sn2 in the absence of an external magnetic field and at
room temperature. In situ Lorentz transmission electron microscopy
is used to visualise the light-induced stochastic switching process of
chiral Néel caps, while the internal Bloch component of the dipolar
skyrmions remains unchanged. To corroborate the spin states and the
light-induced magnetisation dynamics, micromagnetic modelling and
simulations of the resulting electron phase shift maps are conducted
to elucidate the spin rearrangement induced by individual femtosec-
ond optical pulses [1]. We acknowledge the scientific support to D.
Kong, L. Prodan, V. Tsurkan, A. Schroder, N. Kiselev, I Kezsmarki,
A. Tavabi and the financial support to EU grant No. 856538. [1] A.
Kovacs etal, Comm. Mater. 6, 223 (2025)

MA 38.11 Wed 17:45 POT/0361
Nonlinear spin and orbital Rashba—Edelstein effects induced
by a femtosecond laser pulse: Simulations for Au(001) —
OLivEr BuscH, eFRANZISKA ZIOLKOWSKI, BORGE GOBEL, INGRID
MEeRtIG, and JURGEN HENK — Martin-Luther-Universitdt Halle-
Wittenberg, 06099 Halle, Germany

Rashba-type spin-orbit coupling gives rise to distinctive surface and
interface phenomena, such as spin-momentum locking and spin split-
ting. In nonequilibrium conditions, it manifests e.g., as the Rashba—
Edelstein effect, where an electric current generates a net spin or or-
bital polarization perpendicular to the current direction. While the
steady-state behavior of these effects is well studied, their dynamics
on ultrafast timescales remain largely unexplored.

We theoretically investigate the ultrafast spin and orbital Edelstein
effects on an Au(001) surface, induced by femtosecond laser excita-
tion [1]. These effects are intrinsic and inherently nonlinear. We sim-
ulate the ultrafast electron dynamics in response to the laser pulse
by using a real-space tight-binding model combined with unitary time
evolution of the density matrix.

Our results reveal pronounced differences between the spin and or-
bital responses and quantify the resulting charge, spin, and orbital
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currents, including laser-induced spin and orbital Hall effects. These
findings provide insights into ultrafast angular momentum transfer me-
diated by the light-matter interaction and offer guidance for the design
of next-generation spintronic and orbitronic devices.

[1] Busch et al PRR 7, 043023 (2025)

MA 38.12 Wed 18:00 POT/0361
Impact of Structural Imperfections on the Ultrafast Orbital
Hall Effect in Metallic Nanoribbons — eTHERESA ALBRECHT,
Franziska ZioLkowskl, BORGE GOBEL, INGRID MERTIG, JURGEN
Henk, and Samir Lounis — Institut fiir Physik, Martin-Luther-
Universitat, D-06099 Halle

The ultrafast orbital Hall effect (UOHE) arises when a femtosecond
laser pulse drives a transient orbital current. We investigate how struc-
tural defects affect the UOHE in a Cu nanoribbon [1]. Using EvOLVE,
a real-space tight-binding framework for finite systems [2], we simulate
the laser-induced electron dynamics and compute the orbital angular
momentum (OAM) and its associated currents with atomic resolution.
Defects significantly alter the OAM landscape: while defect-free rib-
bons exhibit pronounced edge accumulation, imperfections redistribute
OAM toward defect sites and progressively suppress edge signatures
as their number increases. Furthermore, we analyze the phase relation
between the p- and d-orbital contributions to the OAM in interface ge-
ometries. Our results reveal the pivotal influence of defects on ultrafast
orbital transport and dynamics.

[1] O. Busch et al., Physical Review Research 6, 013208 (2024)

[2] F. Topler et al., New Journal of Physics 23, 033042 (2021)

MA 38.13 Wed 18:15 POT/0361
Pump-induced out-of-equilibrium magnetism in the Mott
insulator CuO — eKarja SopHiA Moos!2, Yun YEN2, Gian
Parusal2, Arnau C. RomacuEera3, ELia Razzori®, Hirokr Uepa3,
and MicHAEL ScHULERD2 — 1Department of Physics, University of
Fribourg, 1700 Fribourg, Switzerland — 2Center for Scientific Com-
puting, Theory and Data, Paul Scherrer Institute, 5232 Villigen PSI,
Switzerland — 3Center for Photon Science, Paul Scherrer Institute,
5232 Villigen PSI, Switzerland

Understanding ultrafast magnetism requires tracking energy flow
among coupled electronic, spin, and lattice subsystems. Using time-
resolved resonant diffuse scattering combined with complementary X-
ray techniques and quantum-kinetic simulations, we reveal microscopic
pathways of pump-induced demagnetization in the antiferromagnetic
Mott insulator CuO. Above-bandgap photoexcitation creates non-
thermal magnons across the Brillouin zone within tens of femtoseconds,
followed by magnon-magnon scattering driving quasi-thermalization
within picoseconds. Magnetic recovery occurs via magnon-phonon cou-
pling on nanoseconds, constrained by dispersion mismatches imposing
intrinsic bottlenecks. Our momentum-resolved quantum Boltzmann
simulations establish a hierarchical energy-transfer framework beyond
phenomenological multi-temperature models, reproducing key features
of the experiments. This approach provides design principles for con-
trolling non-equilibrium magnetic states and highlights time-resolved
resonant diffuse scattering as a power tool for ultrafast quantum ma-
terials research.

MA 38.14 Wed 18:30 POT/0361
Ultrafast spin and pure spin currents — eDEEprika GILL,
SAM SHALLCROSS, and SANGEETA SHARMA — Max-Born-Institut fiir
Nichtlineare Optik und Kurzzeitspektroskopie, Max-Born-Strasse 2A,
12489, Berlin, Germany

Pure spin currents, the flow of spin in the absence of charge flow,
represent a promising route toward energy efficient next-generation
electronics [1]. Creating such currents often involves designed nano-
structures, which can be challenging to create in experiment. Here,
relying only on intrinsic material properties, we shift the design to the
light pulse via two schemes: (1) via anti-symmetric laser pulses [2]
and (2) via composite light pulses that generate pure spin current by
tailoring spin density occupation in momentum space [3]. We provide
realistic material examples including WSe2 and calculate the ultra-fast
spin current response both via state-of-the-art time density function
theory as well as Wannier parameterized tight-binding calculations.

[1] S Sharma et al. Nature Communications 15 (1), 7579 (2024)

[2] D Gill et al. Nanoletters 25 (25), 9913-9917 (2025)

[3] D Gill et al. npj 2D Materials and Applications 9 (1), 49 (2025)

MA 39: Poster Magnetism Il

Time: Wednesday 18:00-21:00

MA 39.1 Wed 18:00 P2
Observation of negative orbital torque from Vanadium —
eJose OMAR LEDEsMA MAaRrIN!, NIKHIL Vijavyan!, DURGESH
WANG?2,
1

Kumar!, Ao Dul, Le1 Gao2?, Zuie Xiao?, Har L
KRISHNIA®, YURIY

RanUL GupTtal, GERHARD JakoBl, SacHIN

Moxkrousov!:3, and Maruias KrLiui! — lInstitute of Physics, Jo-
hannes Gutenberg University Mainz, Germany — 2Max Planck In-
stitute for Polymer Research, Germany — 3Peter Griinberg Institut

and Institute for Advanced Simulation, Forschungszentrum Jiilich and
JARA, Germany

Vanadium is predicted to exhibit a large orbital Hall effect. This effect
is measured using ST-FMR, second-harmonic Hall, and THz emission,
and all techniques reveal a negative orbital torque, in contrast to pre-
vious predictions and measurements that report a positive sign. The
consistency in the results suggests the intrinsic origin of the OHE in
our V samples. The torque magnitude depends strongly on the choice
of ferromagnet: FeCoB/V, sensitive mainly to SHE-driven currents,
shows only a weak response, whereas Ni/V, which efficiently converts
OHE-driven currents, exhibits a torque nearly seven times larger. The
torque increases with V thickness while remaining negative, and the
extracted parameters indicate a large negative orbital Hall conductiv-
ity and long orbital diffusion length. Our results show that V generates
strong orbital Hall currents with minimal spin Hall contribution and
that itinerant interfacial orbital currents play a decisive role in deter-
mining both the efficiency and the sign of the torque (1).
(1) Vijayan, N. et al., arXiv:2508.16339 (2025).

MA 39.2 Wed 18:00 P2
Transport and spin torque in van der Waals heterostruc-
tures — oNiLs STUBER!, SADEED HAMEED!, ApITYA KUMAR!, XIN-
RAN Wanc!, DurcgesH KuMar!, ARavIND PuTHIRATH BaLan!, and
Matnias KrAur'»2 — !Institute of Physics, Johannes Gutenberg-
Universitit, Mainz, Germany — 2Center for Quantum Spintronics,
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Location: P2

Department of Physics, Norwegian University of Science and Technol-
ogy, Trondheim, Norway

Graphene serves as an ideal spin-transport channel due to its long spin
relaxation times and possible near-ballistic transport. In Ni/Gr het-
erostructures, the strength of the Spin Hall effect can be tuned via
gate voltage, enabled by the Dirac-cone band structure.

In this work, we investigate spin-current generation in graphene
induced by proximity-driven spin-orbit coupling (SOC) from epitax-
ially grown Ni(111). The SOC arises from hybridization between the
graphene*s m-electrons and the Ni 3d orbitals.

We perform spin-torque ferromagnetic resonance (ST-FMR) to
study the dependence of the spin-current signal on the Ni thickness
and to identify the origin of the generated spin current. Addition-
ally, THz emission experiments were carried out to detect the inverse
Spin Hall effect in graphene, revealing a significantly different signal
compared to CoFe/Gr heterostructures.

MA 39.3 Wed 18:00 P2
Tuning Spin-Charge Conversion at the hybrid heavy-metal/
organic semiconductor interface via Doping — ParuL DEvil,
eDevAMRUTHA 1 S, Zuirian Ling2, AsHisH MoHARANAL, DaviD
AnTHOFER!, Tomasz MaRszaLEk?, and ANGELA WITTMANN! —
Hnstitut fiir Physik, Johannes Gutenberg-Universitdt Mainz, Deutsch-
land — 2Max-Planck-Institut fiir Polymerforschung, Mainz, Deutsch-
land

Spintronics, the way forward to device miniaturization, leverages elec-
tron spin rather than charge. Though inorganic materials were pre-
dominantly given more attention in spin transport studies, organic
semiconductor (OSC)/magnetic hybrid interfaces are quickly gaining
interest, owing to the flexibility, scalability, and structural tunability
of organic materials. Here, we probe the role of the charge carrier
concentration of the OSC on the spin injection and spin-charge con-
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version efficiency in hybrid heterostructures via spin pumping. For
this, we probe the inverse spin Hall effect (ISHE) in a ferrimagnetic
insulator/ heavy-metal/ OSC heterostructure and systematically dope
the conjugated polymer PBTTT with F4-TCNQ. We observed that
the ISHE amplitude in the heavy metal increases by a factor of 4 upon
adsorption of the PBTTT layer while doping reduces the signal. These
results open the door to charge doping as an effective tool to control
spin injection across hybrid interfaces.

MA 39.4 Wed 18:00 P2
Chirality controlled quantum transport in kagome AV3Sb5 —
oL CHENG and QUN YANG — Max Planck Institute of Microstructure
Physics
Kagome metals AV3Sb5 exhibit a rich interplay among charge-density
waves (CDWs), structural chirality, unconventional superconductivity,
and anomalous Hall transport. Recent theoretical progress shows that
layer-dependent phase shifts between CDW wave vectors can generate
helical stacking and chiral electronic structures, while experiments re-
veal strong correlations between chirality and anomalous charge trans-
port. In parallel, distorted kagome compounds display intertwined
CDW and magnetic orders with enhanced tunability under external
stimuli.

Motivated by these developments, this project aims to establish a
predictive first-principles framework that connects CDW chirality with
spin/orbital polarization as well as anomalous transport, and to un-
cover the microscopic mechanisms driving anomalous Hall responses in
kagome systems. We further propose to explore pressure, strain, and
temperature as external knobs for switching chirality and controlling
emergent electronic and magnetic functionalities.

MA 39.5 Wed 18:00 P2
Tunable Topological Spin Pump in the XXZ Chain via In-
commensurate Boundary Drives. — ®ANSHUMAN TRIPATHI!,
MirceEa TRrir?, and THORE Posske! — !I. Institute for Theoretical
Physics, University of Hamburg, Hamburg, Germany — ?International
Research Centre MagTop, Institute of Physics, Polish Academy of Sci-
ences, Warsaw, Poland

We investigate an interacting XXZ spin-1/2 chain driven quasiadia-
batically at its boundaries by two incommensurate phase drives. The
independently evolving phases result in a quasi-periodic trajectory on a
two-dimensional torus, which generates a robust topological spin pump
in the ground state. We show that the pumped spin is determined by
an effective Chern number defined over the drive-phase torus, whose
value is set by the number of degeneracy points enclosed by the trajec-
tory. These degeneracy points increase systematically with the chain
length and can be tuned through the exchange anisotropy, providing
direct control of the topological pumping strength. Our results demon-
strate that incommensurate multi-tone driving enables a versatile and
robust realization of topological pumps in interacting quantum spin
chains.

MA 39.6 Wed 18:00 P2
Ab-initio calculated linear, quadratic and cubic magneto-
optic Kerr effect spectra — eMARTIN ZEMAN', MATK GAERNER?,
RoBIN SiLBER3, MARTIN VEIs!, Timo KuscHeL??, and JAROSLAV
HamrrLel® — 1Charles University Prague, Czech Republic —
2Bielefeld University, Germany — 3VSB - Technical University of Os-
trava, Czech Republic — % Johannes Gutenberg University Mainz, Ger-
many — ?Czech Technical University, Prague, Czech Republic

The cubic magneto-optic Kerr effect originates from higher-order sym-
metry terms in cubic crystals. Using density-functional theory within
WIEN2k, we calculate the linear, quadratic, and cubic MOKE contri-
butions. First, the permittivity tensor is calculated for different mag-
netization orientations using the Kubo formula (linear response the-
ory). Then, the individual contributions are separated using expected
dependence on the magnetization direction, as predicted by the sym-
metry. Here we limit to ferromagnetic materials of cubic symmetry,
bee Fe, fce Co, fee Ni, and Heusler compounds CozFeSi and AuMnSb,
whose magneto-optic response is described by principal spectra K, G,
2Gl44, and AH. Surprisingly, the strength of the cubic contribution
AH is of similar order as the quadratic ones G, 2G44, which has also
been confirmed by experimentally [1,2].

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

MA 39.7 Wed 18:00 P2
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Application of 3D Nano-Lithography in Magnetism —
eJaNna KrepL!, CHRISTIAN DENKER!, CORNELIUS FENDLER?, JULIA
BeTHUNE!, NINA MEYER!, THEREsA BRINKER!, FINN-F. STIEWE!,
Tosias KLEINKE!, Curis BapennorsT!, ALENA Ronc!, RoBIN
SiLBER®, MARK DoERR!, RAGHVENDRA PALANAKAR!, Tont HacHES,
Nena Jan', Uwe T. BornscHEUER!, MARCEL KonLMANN!, HAUKE
Lars Heven!, MicHaELA LammeL?, ALEXANDER PAARMANN®,
ANDY TrOMAS?, RoBERT BLIcK?, JakOoB WAaLowski!, MICHAELA
DaLrceal, and MarRkuUs MUENZENBERG! — ! University of Greifswald,
Germany — 2University of Hamburg — 3VSB-Technical University of
Ostrava, Czech Republic — 4IFW Dresden, Gemany — °Fritz Haber
Institute of the Max Planck Society, Berlin, Germany — SHelmholtz-

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 39.8 Wed 18:00 P2
Mapping the Interaction Field in Artificial Spin Ices —
eBRINDABAN OuHA, MatTias P. Grassi, and VassiLios KAPAKLIS —
Department of Physics and Astronomy, Uppsala University, Uppsala,
Sweden

Artificial spin ice (ASI) consists of lithographically patterned nano-
magnet arrays that interact through dipolar coupling. Although these
interactions can be tuned by adjusting nanomagnet dimensions, peri-
odicity, and thickness, their detailed distribution and influence on mag-
netization reversal remain incompletely understood. We study square
ASI structures with nanomagnet widths corresponding to aspect ra-
tios (length/width) of 3 and 4.5, while keeping the length fixed at
7450 nm, and probe their interaction fields using First-Order Reversal
Curve (FORC) analysis. ASI with an aspect ratio of 4.5 shows a sin-
gle central peak in the FORC distribution, whereas the aspect-ratio-3
system displays both a central peak and an asymmetric ‘boomerang’-
shaped feature. To understand these signatures, we perform micro-
magnetic simulations using MuMax. After relaxation from a ran-
dom state, lower-aspect ratio ASI develops multidomain or vortex-like
states, while higher-aspect-ratio ASI stabilizes in single-domain config-
urations due to enhanced shape anisotropy. The simulations confirm
that the central FORC peak corresponds to single-domain switching
in the higher-aspect ratio ASI, whereas the ‘boomerang’ feature arises
from an intermediate S-shaped reversal mode in the lower-aspect ratio
system. These results demonstrate how geometry governs interaction-
field distributions and reversal mechanisms in ASI.

MA 39.9 Wed 18:00 P2
Element- and Depth-Selective Magnetometry of Buried Mag-
netic Layers by MCD-HAXPES at PETRA III — eANDREI
Groskovskil!, CHRISTOPH SCHLUETER!, and GERHARD FECHER?
IPhoton Science / DESY, Hamburg — ?Max Planck Institute for
Chemical Physics of Solids, Dresden

Magnetic circular dichroism (MCD) in hard X-ray photoelectron spec-
troscopy (HAXPES) provides direct element-specific access to mag-
netization in deeply buried layers. The MCD signal follows a simple
cos(f) dependence on the angle between the X-ray polarization vector
and the sample magnetization. Depth-selective magnetic sensitivity
is achieved by exploiting near-total-reflection and waveguide excita-
tion geometries, where the depth resolution is controlled by shaping
the spatial intensity profile of the incident hard X-ray field inside the
multilayer structure. In both cases, the probing depth is tuned by
redistributing the X-ray excitation field inside the sample rather than
by changing the emission angle or the kinetic energy of the photoelec-
trons. Using Co-based alloys as model systems, we show that MCD-
HAXPES provides element- and depth-resolved magnetic contrast in
complex multilayer stacks. The method is particularly powerful for
disentangling interface and bulk magnetization in buried heterostruc-
tures. In addition to the methodological aspects, this contribution also
presents an overview of recent user activities at beamline P22 (PETRA
I1I), where an increasing number of external user groups have success-
fully applied MCD-HAXPES for depth-resolved magnetic studies and
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have already published a broad range of high-impact results.

MA 39.10 Wed 18:00 P2
Interferometric measurements of Yittrium-Iron-Garnet can-
tilevers SuMivya SALEEM!, eRicHARD Boucuer!, SETH
Kaurman!, and Georc ScumipT!:2 — IMartin-Luther-Universitét
Halle-Wittenberg Insitut fiir Physik, Halle, Germany.
2Interdisziplindres Zentrum fiir Materialwissenschaften,

Luther-Universitdt Halle-Wittenberg, Halle, Germany.

Martin-

Interferometric effects provide a sensitive detection of displacement,
including those related to the resonance oscillations of cantilevers.
We fabricate Yttrium-Iron-Garnet (YIG) cantilevers using a room-
temperature pulsed laser deposition of amorphous YIG, lift-off method,
followed by an anneal in oxygen yielding single-crystal structures [1].
By combining these in an interferometer built on the basis of the work
of Pernpeitner [2] and Jorg [3] we have looked at the resonance fre-
quency dependence on YIG cantilever length in the micrometre range,
which will be compared with the work of Seo [4], various theoreti-
cal models, and COMSOL simulations, showing excellent agreement
with theoretical results. We further show that these cantilevers can
be driven to a non-linear regime, indicated via a characteristic Duffing
non-linearity at high driving powers.

[1] P. Trempler et al, APL, 117, 232401 (2019) [2] M. Pernpeitner
PhD thesis, TUM. [3] P. Jorg Bachelor’s thesis, TUM [4] Y-J. Seo,
APL., 110, 132409 (2017)

MA 39.11 Wed 18:00 P2
Spin-lattice coupling as a source of chiral phonons in cubic
magnets — e YELYZAVETA A. BoRysENKO, DANIEL ScHick, and UL-
rICH Nowak — Department of Physics, University of Konstanz, 78457
Konstanz, Germany

Hybrid spintronic device concepts can be implemented based on an-
gular momentum, as this can be transferred over significant distances
and effectively exchanged between different quasiparticles. The un-
derstanding, control, and effective generation of angular momentum is
crucial for such applications.

The creation and manipulation of chiral phonons introduces an ad-
ditional degree of freedom, as they can couple to other quasiparticles in
a chirality-selective manner as well as transfer angular momentum ob-
tained from magnons. Chiral phonons mainly occur in materials with
inversion-symmetry breaking, although recent works proved that they
can be also generated in materials preserving this symmetry due to
spin-lattice coupling [1], which was also experimentally demonstrated
with ultrafast demagnetization in a nickel thin film [2].

In this work, we linearize the coupled equations of motion for the spin
and lattice degrees of freedom assuming a coupling term of anisotropy
type. We describe the appearance of chiral phonons induced by spin-
lattice coupling comparing cubic ferromagnets and antiferromagnets,
calculate angular momentum of the modes and discuss the chirality
selective coupling of magnon and phonon bands.

[1] M. WeiRenhofer et al., Phys. Rev. Lett. 135, 216701 (2025);

[2] S. R. Tauchert et al., Nature 602, 73 (2022);

MA 39.12 Wed 18:00 P2
Optical manipulation of spin based AC-nanooscillators —
eNikLAs DornqQuasT!, KeviN JAckeL!, Jakos Warowski!, Tim
BoHNERT2, and MARKUS MUNZENBERG! — L University of Greifswald,
Germany — 2The International Iberian Nanotechnology Laboratory
(INL), Portugal

With the steady rise of artificial intelligence and the end of Moore’s
law, a novel approach for computational capabilities arises to fulfill the
ever-increasing demand, while keeping energy consumption low. The
research field of spintronics provides new possibilities for such energy-
efficient technology by also utilizing the transport of electron spin in
addition to charge transport, opening up operation processing in a
higher Gigahertz frequency range. Devices that realize such utilization
of electron spin are, for example, spintronic AC-nanooscillators such
as Spin-Torque-nanooscillators (STNOs) and Spin-Hall-nanooscillators
(SHNOs).  Additionally, these types of nanooscillators have the
prospect of being used in a whole new computer architecture based
on the human brain, called "neuromorphic computing”. We investi-
gate the effects of femtosecond laser pulses (<100 fs) of different po-
larities on such nanooscillators by optimizing the lasers’ parameters
to increase oscillation efficiency as well as manipulate the oscillation
frequency optically.

MA 39.13 Wed 18:00 P2
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Cubic magneto-optic Kerr effect in (001)-oriented thin
films at grazing incidence of light — eMarius KRAUSE!,
Maik GAERNER!, RoBIN SILBER?, JarosLav HaMmrLE?, and Timo
Kuscuer* — 1Bielefeld University, Germany — 2VSB - Technical
University of Ostrava, Czech Republic — 3Charles University Prague,
Czech Republic — *Johannes Gutenberg University Mainz, Germany

We investigate the cubic magneto-optic Kerr effect (CMOKE) in thin
films of cubic crystal structures. CMOKE is proportional to third
order in magnetization (ccM3) and was recently observed in Ni(111)
thin films with 45° incidence of light [1]. At this angle of incidence,
no CMOKE could be observed for (001)-oriented Ni thin films so
far. However, we could observe a distinct CMOKE signal in Ni(001)
at grazing incidence. Similar behaviour is found in other materials
with (001)-oriented cubic crystal structure, indicating that grazing-
incidence CMOKE is a more general feature of this crystal orientation.
In this contribution, we present first experimental results of grazing-
incidence CMOKE and discuss the incidence-angle dependence of
CMOKE for different materials and crystal orientations. Our findings
open new possibilities for CMOKE-based characterization of materials
with (001)-oriented crystal structures.

[1] M. Gaerner et al., Phys. Rev. Appl. 22, 024066 (2024)

MA 39.14 Wed 18:00 P2
Generation of Floquet-like sidebands in spin-wave systems
induced by surface accustic waves — eTiM VoOGEL, MATTHIAS
WAGNER, Bi6rN HEINZ, and PHiLIPP PIRRO — Fachbereich Physik
and Landesforschungszentrum OPTIMAS, RPTU Kaiserslautern-
Landau

The interaction between spin waves (SWs) and surface accoustic waves
(SAWs) offers promising opportunities for advanced magnonic and
spintronic applications. In this work, we investigate the generation
of Floquet-like frequency combs in the GHz spin-wave spectrum with
low-frequency SAWs in the MHz range as the Floquet-drive. We study
the excitation of these states by coupling SAWs of different frequencies
and incidence angles to SWs in both Damon-Eshbach and backward-
volume geometry. We further explore these effects in multiple material
systems to validate an analytical model describing the modified spin-
wave dispersion under SAW driving. Our results contribute to a deeper
understanding of magnon-phonon interactions and the conditions un-
der which Floquet-like states emerge.

We acknowledge funding by the European Union via Horizon Europe
project MandMEMS, Grant No. 101070536.

MA 39.15 Wed 18:00 P2
Growth and magnetic characterization of freestanding single-
crystalline SrRuO3 /La0.7Sr0.3MnO3 oxide bilayers —
eDiaNA RaTaA, LiLLy PaTscHINSKY, ELIN VocKs, ALEXANDER MUCH,
OLEKSANDR DoLYNCHUK, ANTONIA RiIEcHE, and KATHRIN DORR
— Institute of Physics, Martin Luther University Halle*Wittenberg,
06099 Halle, Germany

We report the successful fabrication of freestanding epitaxial STRuO3
/La0.75r0.3MnO3 (SRO/LSMO) heterostructures. LSMO and SRO
layers were first prepared by PLD on a water-soluble sacrificial ox-
ide Sr3A1206 (SAO), which was epitaxially grown on a SrTiO3 (100)
substrate, followed by selective release and transfer of the membranes
onto SiO2 wafers. The structure was characterized by X-ray diffrac-
tion. Our findings reveal that the epitaxial growth and strain of SAO
layer is strongly affected by the subsequent growth condition (e.g.,
oxygen partial pressure) of upper oxide layers and influences strongly
the quality and integrity of the oxide membranes. Magnetic character-
ization show that the freestanding SRO/LSMO membranes retain the
key magnetic signatures of their corresponding bilayers. Notably, in
the case of freestanding single-layer STRuO3, we observe an enhance-
ment of the magnetic response compared to its epitaxial single layer,
suggesting strain relaxation and reduced substrate clamping as impor-
tant factors. These results highlight the potential of freestanding oxide
membranes for flexible integration and for exploring strain-decoupled
magnetic phenomena in functional single-crystalline freestanding oxide
bilayers.

MA 39.16 Wed 18:00 P2
Magnetic Anisotropy in Ordered and Disordered CoPd Al-
loys: A First-Principles Study — eCHRISTIAN MaAs, MICHAEL
CzerRNER, and CHRISTIAN HEILIGER — Institute for Theoretical
Physics, Justus Liebig University Giessen
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Understanding the magnetic anisotropy in magnetic materials is cru-
cial for designing devices like sensors or data storage. In this work,
we present ab initio density functional theory calculations of the mag-
netocrystalline anisotropy of CozPd(;_;) alloys with varying concen-
trations as well as L1g like [CoPd];[PdCo](;_,) structures. We also
show results for ordered layer structures with different thicknesses of
Co and Pd layers. For our calculations, we employ the relativistic
screened Korringa-Kohn-Rostoker Green’s function method. The al-
loys are treated within the coherent potential approximation. Addi-
tionally, we explore the magnetic anisotropy of thin CozPd(;_) films,
considering both the magnetocrystalline and shape anisotropy.

MA 39.17 Wed 18:00 P2

Tailoring magnetic textures and investigation of magnetiza-
tion processes in 3D via geometrical transformation — e AMAN
Sinen!, TiMo ScuMIDT?, IvaAN SoLpaTov!, MANFRED ALBRECHTZ,
RupoLF ScHAFER!, and VoLKER NEU! — !Leibniz IFW Dresden, D-
01069 Dresden, Germany — 2Institute of Physics, University of Augs-

burg, D-86159 Augsburg, Germany

Control over magnetic domains and domain walls is crucial for devel-
oping magnetic systems and devices. Here, we use a simple technique
that uses a self-assembled reversible geometrical transformation from a
flat 2D state to a rolled-up 3D state and back to the 2D state to create
periodic up-down magnetization patterns in TbFe by applying a homo-
geneous magnetic field in the 3D state. We present how the magnetiza-
tion patterns can be deterministically tailored simply by selecting the
magnitude and direction of the applied magnetic field in the 3D state,
which would otherwise require much more elaborate processes. This
approach further provides a unique pathway to access and visualize
magnetization processes in 3D by investigating the imprinted domains
in the unrolled state of material magnetized at various fields in the 3D
state. We further show that the overall 3D magnetization evolution
can be reconstructed from recoil measurements in the 2D state when
combined with the intrinsic anisotropy of the material. Finally, we
discuss how this platform can be extended to investigate anisotropy
changes in magnetostrictive materials, opening new possibilities for
studying and engineering 3D magnetic states through reversible shape
transformation.

MA 39.18 Wed 18:00 P2
Exploring spin reorientation and structural stability in
distorted kagome metal — eJavyir Kumar DEey!, ToMmKE
GLIER?, SoURAV CHOWDHURY!, MouLl Roy-CHOWDHURY?3, SUBHA-
st Nanpy!, Amir-ABBas HacuigHIRAD?, DmiTRY REzNIK?, and
Moritz Horscu! — !Deutsches Elektronen-Synchrotron (DESY),
Hamburg, Germany — 2University of Colorado Boulder, Boulder, CO,
USA — 3Université Grenoble Alpes, CEA, CNRS, Grenoble INP,
SPINTEC, Grenoble, France — “Karlsruhe Institute of Technology,
Karlsruhe, Germany

Distorted kagome metals have emerged as fertile platforms for inves-
tigating the interplay between geometrical frustration, magnetoelastic
coupling, and exotic electronic states. In this work, we investigate the
magnetic anisotropy and spin-reorientation behavior of TbhAgGe and
DyAgGe using X-ray magnetic circular dichroism (XMCD) and X-
ray magnetic linear dichroism (XMLD) at the rare-earth M4,5-edges.
XMCD reveals strong magnetocrystalline anisotropy and highlights the
gradual evolution of 4f-moment orientation under applied magnetic
field. Complementary XMLD measurements provide direct evidence
of exchange-driven spin arrangement and local crystal field anisotropy.
The robustness of the hexagonal crystal framework is evidenced by
Extended X-ray absorption fine structure (EXAFS) and Raman spec-
troscopy, with no evidence of symmetry breaking despite noticeable
shifts in bond angles and interlayer spacing. These results establish
spin dynamics and structural stability in distorted kagome systems.

MA 39.19 Wed 18:00 P2
More is not always better: the case of Mng 56Gep.09Sbo.23Te
— TuMEN GrooT!, MARIE TARDIEUX!, LAURA T. CORREDORZ?'3,
ManaswiINT SaHo0*, ANja U.B. Worrer?*, and eANNA Isagval:2:3
— 1University of Amsterdam, The Netherlands — 2TU Dortmund
University, Germany — 3Research Center Future Energy Materials
and Systems, Germany — 4Leibniz IFW Dresden, Germany

In the quest to optimize magnetic topological materials within the
(MnX3Teq)(X2Tes)n family [1], Mn enrichment appears to be a vi-
able strategy that enhances the ferrimagnetic ground state and the
Curie temperature. We recently reported the most Mn-rich phases de-
rived from MnSbgTey, achieving T = 58-73 K [2-3], nearly satisfying
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one key requirement for potential applications.

Our further attempts to tune T show that not only Mn richness
but also lattice symmetry plays a key role. Here we present the cubic,
Mn-rich compound Mng 56Geg.09Sbo.23Te (Fm3m, a = 5.9320(2) A),
as identified by powder and single-crystal XRD, SEM/EDX, and DC
susceptibility. Due to the statistical disorder of Mn, Ge, and Sb over
the cationic sites, it loses ferrimagnetic order in favor of an A-type
antiferromagnetic arrangement with a low T = 25 K. This ground
state is also supported by DFT+U calculations across a wide range of
plausible compositions.

References: [1] National Science Review 11 (2024), nwad282; [2]
Mater. Today Phys. 38 (2023), 101265; [3] Chem. Mater. 37 (2025),
1446-1456.

MA 39.20 Wed 18:00 P2
Magnetic Domain Structure of Erbium thin films — eUjjvaL
MisHrA, Parrick HARTL, and MATTHIAS BoDE — University of
Wiirzburg, Experimental Physics 2, Am Hubland, D-97074 Wiirzburg,
Germany

Rare-earth metal (REM) films exhibit diverse magnetic behaviors gov-
erned by the indirect RKKY coupling of localized 4 f moments, leading
to complex long-range order. Building on prior studies of REM surface
magnetism [1-5], we investigate the magnetic properties of epitaxial
Erbium (Er) thin films. Er, a heavy rare-earth element with two un-
paired 4f electrons, crystallizes in a hexagonal close-packed structure
and remains paramagnetic above Ty = 85 K. Below T¢ = 20 K, it
adopts a conical ferromagnetic phase with the cone axis parallel to the
¢ direction and a semi-cone angle of 29.6° at 6 K [6].

Spin-polarized scanning tunneling microscopy (SP-STM) reveals a

complex domain structure in Er(0001) films epitaxially grown on
W(110). At 4.5K, domain walls are predominantly pinned to struc-
tural defects, while external magnetic fields around 2 T induce a maze-
like contrast, confirming their magnetic origin. These findings high-
light the intricate coupling between structural defects and magnetic
domain evolution in Er(0001) thin films.
[1] P. Hartl et al., Phys. Rev. B 105, 174431 (2022). [2| P. Hartl et al.,
Phys. Rev. Lett. 133, 186701 (2024). [3] P. Hértl et al., Phys. Rev.
B 110, 184405 (2024). [4] P. Héartl et al., Phys. Rev. B 112, 024416
(2025). [5] P. Hartl et al., Phys. Rev. B 112, 174402 (2025). [6] W. C.
Koehler et al., J. Appl. Phys. 36, 1078 (1965).

MA 39.21 Wed 18:00 P2
First-principles study of Mn mono- and bilayers on the
Ta(001) surface — eLro Korwwirz, Tim DrEVELOW, and STE-
FAN HEINZE — Institute of Theoretical Physics and Astrophysics, Kiel
University, Leibnizstrafte 15, 24098 Kiel, Germany

The magnetic order in ultrathin 3d transition-metal films on surfaces
can be strongly influenced by the substrate. A prominent example is a
Mn monolayer on W(001), in which the prototypical antiferromagnetic
Mn exhibits strong ferromagnetic exchange coupling [1]. Deposition
of an additional Mn layer, however, leads to a checkerboard antifer-
romagnetic order in the surface layer, while the magnetic moment
of the Mn interface layer is quenched moment [2]. Here, we study
the magnetism in Mn mono- and bilayers on the Ta(001) surface by
density functional theory (DFT) via the FLEUR code [3]|. Surprisingly,
the Ta substrate leads to a very similar behavior of magnetic order in
the Mn mono- and bilayer as on the W(001) surface, contrary to the
trend observed for Fe monolayers [4]. Our DFT calculations show a
strong dependence of the magnetic moments of the lower Mn layer on
the interlayer distance as well as the magnetic configuration. Based
on the DFT results we parameterize an atomistic spin Hamiltonian.

[1] P. Ferriani et al., Phys. Rev. B 72, 024452 (2005)

[2] S. Meyer et al., Phys. Rev. Res. 2, 012075(R) (2020)
[3] The FLEUR project, www.flapw.de

[4] P. Ferriani et al., Phys. Rev. Lett. 99, 187203 (2007)

MA 39.22 Wed 18:00 P2
prospects of studying circularly polarised phonons in 2D
magnetic materials — eHaANNA SHIRIN PULIKKAL Hamzal, Lukas
Nobine!, HeELya Arager!, Aamep HassanNien!, Masuoop TariQ
Mir!, ZpeENEk SoreErR2, JocHEN MikoscH!, THOMAS BAUMERT!,
and ARNE SENFTLEBEN' Hnstitute of Physics,University of Kas-

sel, 34132 Kassel, Germany — 2UCT Prague

It has been proposed that circularly polarised phonons can induce tran-
sient magnetisation in materials when driven by ultrafast laser pulses
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via the atomistic scale Barnett effect. In this ongoing study, we want to
directly link the observation of circular atomic motion with magnetisa-
tion in 2D Van der Waals room temperature ferromagnetic materials.
We have recently induced circularly polarised coherent phonons by a
pair of femto-second laser pulses in a non-magnetic material namely
graphite and detected the resulting lattice dynamics using Ultrafast
Electron Diffraction (UED). In this contribution, we will review the
results on graphite and show our recent progress in exfoliating ferro-
magnetic 2D materials. Furthermore, we will explore magnetisation
measurements of our microscopic samples using Kerr microscopy and
vibrating sample magnetometry.

MA 39.23 Wed 18:00 P2
D-wave Chiral Phonons from Electron-Phonon Coupling —
eDiMos CHATZICHRYSAFIS! and ALEXANDER Mook 2 — !Johannes
Gutenberg Universitit, Mainz — 2University of Miinster

Chiral phononics, the field of study of phonons carrying finite orbital
angular momentum has recently attracted wide interest due to its rich,
versatile physics and potential applications.

In search of mechanisms to generate unconventional phonon orbital
angular momentum textures, we demonstrate theoretically that d-wave
chiral phonons can emerge even in the absence of electronic spin order.
We show that by considering an electronic system hosting a d-wave
orbital angular momentum texture, non-relativistic electron-phonon
coupling leads to the formation of d-wave chiral phonons.

In this way we expand the potential platforms of chiral phononics
and offer application routes unique to d-wave textures, such as orbital
phonon splitters.

MA 39.24 Wed 18:00 P2
Phonon Pumping Experiments — eJEREMIAS MUTSCHELE, LUISE
HoLbpER, MicHAELA LAMMEL, RICHARD ScHLITZ, and SEBASTIAN T'.
B. GoENNENWEIN — Department of Physics, University of Konstanz,
Konstanz, Germany

Phonons carrying angular momentum have recently attracted sig-
nificant attention in the field of spintronics, as they are considered

promising candidates for information carriers that do not require elec-
trical currents. The coupling of phonons to spin-wave excitations
(magnons) opens up opportunities to manipulate them, and conse-
quently the transmitted information, via magnon-phonon interactions.
However, engineering such hybrid quasiparticles, known as magnon-
phonon-polaritons, remains a major experimental challenge. To gain
deeper insight into the properties of magnon-phonon-polaritons, we in-
vestigate phonon pumping from a ferromagnetic thin film into a para-
magnetic bulk crystal under various geometrical configurations. We
find that our approach enables the selective excitation and analysis of
distinct magnon-phonon-polariton modes. This could open a pathway
to tailor phonon-based information transport.

MA 39.25 Wed 18:00 P2
Thorium-229 as a Chiral Phonon Detector — eMARTIN Pivmon?!,
KJELD BEEks2?, THORSTEN ScHUMM?Z, and ANDREAS GRUNEIS! —
Hnstitute of Theoretical Physics, TU Wien, Vienna, Austria —
2Institute of Atomic and Subatomic Physics, TU Wien, Vienna, Aus-
tria
The thorium-229 isotope features an exceptionally low-energy nuclear
metastable excited state 8.4 eV above the ground state. This prop-
erty makes it a viable candidate for probing level splitting in nuclear
sub-levels using modern high-precision laser spectroscopy methods.

Magnetic interactions play a significant role in this level splitting,
highlighting the potential of thorium-229 as a novel atomic-sized detec-
tor for the magnetic moment of chiral phonons. Moreover, the electric
field gradient from the surrounding crystal lattice introduces additional
level splitting, providing insights into structural properties.

By incorporating thorium atoms into an ionic crystal, our proposed
technique enables the direct observation of both magnetic and electric
interactions from within the crystal itself. This approach leverages
high sensitivity to phonon-related phenomena, presenting a promising
avenue for detecting chiral phonons.

In this poster, we will review the contributions to nuclear level split-
ting and explore the challenges and benefits of utilizing the thorium-
229 nucleus as a detector for chiral phonons.

MA 40: Focus Session: Chiral phonons and crystals coupled to magnetic order Il

Conventional magnetism arises from electron spin and orbital angular momentum, forming the basis of
spintronics and orbitronics. Recent advances, however, have revealed that magnetism is also intimately
linked to the chirality and angular momentum of the crystal lattice itself, often mediated by circular
lattice vibrations known as chiral or axial phonons. These discoveries have uncovered novel mechanisms
of spin and phonon transport and enabled direct access to phonon chirality and angular momentum as
fundamental physical quantities. These developments prompt a re-examination of angular momentum
coupling in solids, including well-established phenomena such as the Einstein-de Haas and Barnett ef-
fects, as well as the role of phonon angular momentum in the equilibrium state of magnetic materials.
Chiral and axial phonons emerge as a powerful new platform for controlling magnetic order and dynam-
ics, bridging lattice, spin, and angular momentum physics. This focus session aims to highlight recent
breakthroughs in phonon angular momentum and magnetism and to connect the rapidly expanding field
of chiral phononics with the broader magnetism community, spanning both experimental and theoretical
perspectives.

As part of this focus session, we offer an excursion to the high-field THz user facilities at HZDR with
an introduction to the planned Dresden Advanced Light Infrastructure (DALI). See MA 32 for details.

Organizers: Dominik Juraschek, d.m.juraschek@tue.nl; Michael Fechner, michael.fechner@mpsd.mpg.de;
Sebastian Maehrlein, s.maehrlein@hzdr.de

Time: Thursday 9:30-12:45

Invited Talk MA 40.1 Thu 9:30 HSZ/0002
Magnetic order induced chiral phonons in a ferromagnetic
Weyl semimetal — eLuyr Yang — Tsinghua University, Beijing,
China

Chiral phonons are vibrational modes in a crystal that possess a well-
defined handedness or chirality, typically found in materials that lack
inversion symmetry. Here we report the discovery of chiral phonon
modes in the kagome ferromagnetic Weyl semimetal CozSn2S2, a ma-
terial that preserves inversion symmetry but breaks time-reversal sym-
metry. Using helicity-resolved magneto-Raman spectroscopy, we ob-
serve the spontaneous splitting of the doubly degenerate in-plane £
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modes into two distinct chiral phonon modes of opposite helicity when
the sample is zero-field cooled below the Curie temperature, in the
absence of an external magnetic field. As we sweep the out-of-plane
magnetic field, this F, phonon splitting exhibits a well-defined hys-
teresis loop directly correlated with the material’s magnetization. The
observed spontaneous splitting reaches up to 1.27 cm~! at low tem-
peratures, progressively diminishes with increasing temperature, and
completely vanishes near the Curie temperature. Our findings high-
light the role of the magnetic order in inducing chiral phonons, paving
the way for novel methods to manipulate chiral phonons through mag-
netization and vice versa. Additionally, our work introduces new pos-
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sibilities for controlling chiral Weyl fermions using chiral phonons.

Ref: [1] M. Che et al., Magnetic order induced chiral phonons in a
ferromagnetic Weyl semimetal, Physical Review Letters 134, 196906
(2025).

MA 40.2 Thu 10:00 HSZ/0002
The effect of lattice vibrations on the Curie temperature —
eTHORBEN PURLING!'23 and STEFAN BLUGELD'2 — 1Peter Griinberg
Institut, Forschungszentrum Jiilich and JARA, 52425 Jiilich, Germany
— 2Institute for Theoretical Physics, RWTH Aachen University, 52074
Aachen, Germany — 3Science Institute and Faculty of Physical Sci-
ences, University of Iceland, 107 Reykjavik, Iceland

Lattice vibrations, or phonons, are important degrees of freedom that
are excited in every magnet operating at finite temperatures. This
is particularly true for magnets used in practical applications, which
typically operate above room temperature. When predicting critical
temperatures — a key property of magnets — from ab initio calcula-
tions lattice vibrations are typically neglected in favor of fluctuations
only in the magnetic degrees of freedom. Conversely, in experiments at
room temperature the lattice does contribute to the thermal properties
of the system. We aim to close the gap between theory and experi-
ment at room temperature by taking lattice vibrations into account
explicitly. We present a numerical method based on the atomistic spin
model and showcase how the lattice vibrations can be integrated out
to an effective spin Hamiltonian that inherently depends on lattice
fluctuations.

We acknowledge funding from the ERC grant 856538 (project "3D
MAGIC") and DFG through SFB-1238 (project C1).

MA 40.3 Thu 10:15 HSZ/0002
Universal phonon angular momentum Hall effect — eDANIEL
BustaMANTE Lopez!2, VERENA BREHEM?, and DOMINIK JURASCHEK?
— 1Boston University, Boston, MA, USA — 2Eindhoven University of
Technology, Eindhoven, Netherlands

The phonon angular momentum Hall effect was recently proposed as a
phononic analogue of the spin and orbital Hall effects. Here, we demon-
strate that a temperature gradient universally drives a transverse flow
of phonon angular momentum in harmonic lattices. Using an exact
Green’s function method together with nonequilibrium molecular dy-
namics, we obtain closed-form expressions for the local phonon angular
momentum density, bond-resolved current, and a corresponding con-
ductivity kernel that ties them to spatial temperature variations. The
Hall response originates from bath-induced mode mixing encoded in
off-diagonal phonon correlations and does not require lattice chirality,
Berry curvature, or inversion-symmetry breaking. It persists in the
most simple centrosymmetric geometries, including square and hon-
eycomb lattices. We predict robust edge accumulation and a tunable
Hall angle for phonon angular momentum in various materials with
quantitative agreement between analytic theory and simulations. Our
results establish the phonon angular momentum Hall effect as a univer-
sal channel for transverse angular-momentum transport in crystalline
solids.

MA 40.4 Thu 10:30 HSZ/0002
Phonon Angular Momentum Transfer Torque — eVERENA
Breum!, DaNiEL BustaMaNTE Lopez?, SHU ZuANGS3, and DoMINIK
JurascHEK! — !Department of Applied Physics and Science Educa-
tion, Eindhoven University of Technology, Eindhoven, Netherlands —
2Department of Physics, Boston University, Boston, USA — 3Okinawa,
Institute of Science and Technology, Okinawa, Japan

Angular momentum can be carried by a variety of (quasi)particles, in-
cluding magnons, photons, and phonons, whose interplay has recently
opened new directions in spintronics and optoelectronics. In this talk,
we demonstrate the transfer of angular momentum from a phononic
system to a magnetic system via an interfacial transfer torque, which
we call the Phonon Angular Momentum Transfer Torque (PAMTT).
We estimate the magnitude of phonon angular momentum originat-
ing from different mechanisms, among them the recently discovered
phonon angular momentum Hall effect, and explore the possible mag-
netization dynamics that can be induced by the resulting PAMTT. Our
analysis shows that both the precessional and relaxation components
of the PAMTT can be detected as shifts in frequency and broadening
of the linewidth in ferromagnetic resonance (FMR) experiments.

MA 40.5 Thu 10:45 HSZ/0002
The phonomagnet: Spontaneous order of phonon angular mo-
mentum — eMAIKE FAHRENSOHN and MATTHIAS GEILHUFE — Con-
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densed Matter and Materials Theory Division, Department of Physics,
Chalmers University of Technology, 41258 Goteborg, Sweden

Magnetism arises from the collective order of electron spin and orbital
angular momentum. Here, we introduce a new type of magnetism,
which appears due to spontaneous order of the phonon angular mo-
mentum. We consider a Hamiltonian containing an interaction term
that couples the phonon angular momentum to the electronic spin den-
sity. Using an imaginary-time Dyson expansion, we evaluate the spin
partition function and obtain an effective phonon Hamiltonian.

To first order in the coupling strength, this approach yields a
Zeeman-like term, which couples the electronic magnetization to the
phonon angular momentum and leads to a spin-induced bias of phonon
chirality.

To second order, we obtain a bilinear interaction between ionic
angular momentum modes on different sites, mediated by the Mat-
subara spin susceptibility. Decomposing the tensor into isotropic
and anisotropic parts, we identify emergent phononic analogues of
the Heisenberg (isotropic), I'-model (symmetric, anisotropic), and
Dzyaloshinskii-Moriya (antisymmetric, anisotropic) interactions.

Similarly to the conventional Heisenberg model for electronic spins,
our model exhibits a phase transition in which ions spontaneously de-
velop angular momentum at elevated temperatures.

15 min break

Invited Talk MA 40.6 Thu 11:15 HSZ/0002

Thermal Hall Effects of Magnons and Phonons — e ALEXANDER
Mook — Universitat Miinster

Thermal Hall transport in insulating magnets provides a powerful
probe of topology, interactions, and spin-lattice coupling in charge-
neutral quantum matter. I will discuss the magnon thermal Hall effect
arising from Berry curvature in altermagnets, and show how symme-
try and band geometry control transverse heat currents carried by spin
waves [1]. Going beyond single-particle pictures, I highlight recent the-
oretical results demonstrating that magnon-magnon interactions can
generate intrinsic thermal Hall responses even in topologically triv-
ial magnon bands [2|. I then turn to magnetoelastic systems, where
magnon-phonon coupling produces hybrid excitations whose combined
Berry curvature and scattering processes can strongly enhance or even
invert the thermal Hall signal [3,4]. Together, these results establish
thermal Hall transport as a genuinely many-body phenomenon gov-
erned by topology, interactions, and spin-lattice hybridisation.

[1] Hoyer et al., PRB 111 (2), L020412 (2025) [2] Chatzichrysafis,
Mook, PRB 111 (13), 134405 (2025) [3] Li et al., PRB 108 (14),
L140402 (2023) [4] Nawwar et al., Reports on Progress in Physics 88
(8), 080503 (2025)

MA 40.7 Thu 11:45 HSZ/0002
Electrical conductivity from the axial phono-magnetic effect
— eNaTALIA SHABALA and MATTHIAS GEILHUFE — Department of
Physics, Chalmers University of Technology, 412 96 Gothenburg, Swe-
den

Axial, or circularly polarized phonons, are characterized by the col-
lective vibrations of atoms in circular patterns. These phonons have
been shown to induce large magnetization in a phenomenon referred
to as the phono-magnetic effect [1,2]. The mechanism behind this ef-
fect is believed to be the electron-phonon interaction. In combination
with circular polarization of phonons this interaction leads to the time-
reversal symmetry breaking and causes splitting of electronic energy
levels. In this work, we aim to study the effect of this splitting on other
physical phenomena. In particular, we are interested in the electrical
conductivity, which can be studied through the Hubbard model. Addi-
tionally, we investigate whether the time-reversal symmetry breaking
leads to the emergence of the anomalous Hall effect, as can be expected
in 2D materials.

[1] N. Shabala, and R. M. Geilhufe, Phys. Rev. Lett. 133.26 (2024):
266702

[2] N. Shabala, F. Tietjen, R. M. Geilhufe, arXiv:2511.03329 (2025)

MA 40.8 Thu 12:00 HSZ/0002
Magnetic field induced pseudo angular momenta, chiral
phonons, and anomalous EP interactions in some Weyl
semimetals — VLADIMIR GNEZDILOV!, FLORIAN BiiscHER?, ePETER
LeEMMENS?, ANGELA MOLLERS, Dirk WUuLFERDING?, CLAUDIA
FELSER?, and CHANDRA SHEKAR® — 1ILTPE, Kharkiv, Ukraine —
2IPKM, TU-BS, Braunschweig — 3Dept. Chemistry, JGU, Mainz —
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4Dept. Physics and Astr., Sejong Univ., Korea — >MPI-CPfS, Dres-
den

Applying magnetic fields excite phonon chirality and induce angular
momenta due to the time-reversal breaking [1]. This allows to study
effects usually restricted to the boundary of the Brillouin zone. We
show such results for several Weyl semimetals [2] with uncommon spin-
phonon interactions and discuss novel possibilities for the transfer and
interaction between the angular momenta of photons and phonons [3].

[1] T. Wang, H. Sun, X. Li, L. Zhang, Chiral Phonons: Prediction,
Verification, and Application, Nano Lett. 24, 15, 4311 (2024).

[2] P. Sessi, et al., Handedness-dependent quasiparticle interference
in the two enantiomers of the topological chiral semimetal PdGa, Na-
ture Comm. 11, 3507 (2020).

[3] R. Rao, et al., Anomalous Raman scattering in layered
AgCrPySeg: Helical modes and excitation energy-dependent inten-
sities, https://arxiv.org/abs/2501.17565 (2025).

MA 40.9 Thu 12:15 HSZ/0002
Phonon Polariton Hall Effect — eOMER Yaniv! and DomiNik
JuarscHEKY2 — 1Tel Aviv University, Tel Aviv, Israel — 2Eindhoven
University of Technology, Eindhoven, Netherlands

The phonon Hall effect conventionally describes the generation of a
transverse heat current in an applied magnetic field. In this work,
we extend the effect to hybrid light matter excitations and demon-
strate theoretically that phonon polaritons, formed by coupling opti-
cal phonons with terahertz radiation, support transverse energy flow
when coherently driven in an applied magnetic field. Using the exam-
ple of PbTe, which exhibits strongly coupled phonon polaritons, we
show that the magnetic field splits the phonon-polariton branches into
left and right-handed circular polarization, obtaining unequal group

velocities. We derive the energy current operators for propagating
phonon polaritons and show how their mixed phononic-photonic na-
ture enables controllable transverse phonon-polariton transport in the
terahertz regime. Our results demonstrate bending of light through a
phonon polariton Hall effect, which provides a route towards terahertz
polaritonic devices.

MA 40.10 Thu 12:30 HSZ/0002
Phonon angular momentum in ultrafast demagnetization
and hybrid quasiparticles — eMaRkuUs WEISSENHOFER!, MS
MrupuL!, PaiLiep RiegER!, Luca Mikapze!, ULricn Nowak?, and
PeTER M. OPPENEER' — !Uppsala University, Uppsala, Sweden —
2Universitit Konstanz, Konstanz, Germany

Transfer and manipulation of angular momentum is a key aspect in
spintronics. Recently, it has been shown that angular momentum
transfer between spins and phonons is possible even on ultrashort
timescales [1]. To contribute to the understanding of this transfer,
we investigate spin-phonon coupling using two different fully ab-initio
based methods [2,4]. Using Ehrenfest nuclear dynamics simulations
combined with time-dependent density functional theory, we demon-
strate that after ultrafast demagnetization of FePt optical phonons car-
rying finite angular momentum are created [2|. In addition, we show
how a novel framework [3] can be used to calculate magnon-phonon
coupling parameters and hybridization from first principles, revealing
the existence of chiral phonons in Fe arising from a chirality-selective
magnon-phonon coupling [4].

[1] Tauchert al., Nature 602, 73 (2022); Luo et al., Science 382, 698
(2023). [2] Mrudul et al., PRB 112, 1.180407 (2025). 3] Mankovsky et
al., PRL 129, 067202 (2022). [4] Weifenhofer et al., PRL 135, 216701
(2025).

MA 41: Focus Session: Nickelate Superconductivity: Insights into Unconventional Pairing and
Correlation Effects Il (joint session TT/DS/MA)

Time: Thursday 9:30-12:30

MA 41.1 Thu 9:30 HSZ/0003
Bulk High-Temperature Superconductivity and Density
Waves in Layered Nickelates — eJun Luo!-2, Jie Doul2, Suuo
Li', Qiv Xin Suenb2, Xu Yang Feng!?2, DE Min Cuarb2, Ran
SHENG J1al2) Jie Yanc!:2, and Rur Zroul:2 — lnstitute of Physics,
Chinese Academy of Sciences, and Beijing National Laboratory for
Condensed Matter Physics, Beijing 100190, China — 2School of Phys-
ical Sciences, University of Chinese Academy of Sciences, Beijing
100190, China

The recent advances in bilayer nickelates LazNiagO7 have revealed
fascinating high-temperature superconductivity (HTSC) under high-
pressure conditions, offering a promising platform to explore uncon-
ventional superconducting mechanisms. In this talk, I will first discuss
the discovery of bulk HTSC in Pr-doped LagPrNiaO7, where Pr sub-
stitution effectively suppresses intergrowth phases, resulting in nearly
pure bilayer structures. Superconducting onset temperature reaches
82.5 K at 16 GPa. Clear diamagnetic signals confirm the bulk na-
ture of HT'SC. I will also present microscopic evidence of charge and
spin density wave (CDW /SDW) orders in LagNizO7, revealed through
139La nuclear quadrupole resonance (NQR). Below the density wave
transition temperature, we observe distinct line splitting and magnetic
broadening, indicating unidirectional CDW order coupled with SDW
order. By integrating insights from high-pressure and NQR studies,
this work provides a comprehensive understanding of the structural
and electronic mechanisms underlying HT'SC in bilayer nickelates,
paving the way for future experimental and theoretical investigations.

MA 41.2 Thu 9:45 HSZ/0003
ARPES spectra and the role of interstitial-s orbital
in infinite-layer nickelates calculated by DFT+DMFT —
eLEONARD VERHOFF!, Liang S1t2, and KarsTeEN HELD! — lInstitut
fiir Festkorperphysik, Technische Universitdt Wien, Wien, Austria —
2School of Physics, Northwest University, Xi’an, China,

Infinite-layer nickelates, such as NdNiOa2, are a compelling platform to
explore the microscopic origin of unconventional high-temperature su-
perconductivity, from both theoretical and experimental perspectives.

Experimentally, infinite-layer nickelates are reduced from the stable
perovskite phase, leaving an empty apical oxygen site. Density func-
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tional theory (DFT) calculations show that the resulting interstitial
vacancy hosts localized, s-like states about 2 €V above the fermi level,
while recent angle-resolved photoemission spectroscopy (ARPES) mea-
surements of superconducting NdNiOg2 thin films conjectured Fermi
surfaces with major s-like orbital character, highlighting a possible
role of interstitial-s states in superconductivity.

We present DFT and dynamical mean field theory calculations of
Fermi surfaces and band structures for both bulk and slab geometries,
directly comparable to ARPES spectra. Our ARPES simulations ex-
plicitly include first-principles photoemission matrix elements, captur-
ing the impact of orbital shapes on the measured intensity. We show
how the correlated band structure reproduces low-energy ARPES spec-
tra and identify the features dominated by interstitial-s character.

We acknowledge support through a joint German and Austrian Sci-
ence Funds (DFG and FWF) project; FWF project ID 15398.

MA 41.3 Thu 10:00 HSZ/0003
A photoinduced two-dimensional electron gas (2DEG) at
infinite-layer nickelate/strontium titanate interfaces — eD.
SaNcHEzZ-Manzano!, G. KRriecer?, A. Rais®, B. GrisLER?, V.
Humsert!, H. Jarrres!, J. SanTamaria®, R. PENTcHEvAa?, A.
GroTTER?, D. PrREzZIOST?, and JAvIER E. ViLLEGas! — !Laboratoire
Albert Fert, CNRS, Thales, Université Paris-Saclay, France.
2Institute of Physics and Chemistry of Materials of Strasbourg, CNRS,
University of Strasbourg, France. — 3Laboratoire de Physique de
Solides, CNRS, Université Paris-Saclay, France. — 4Department
of Physics and Center for Nanointegration (CENIDE), University of
Duisburg-Essen, Germany — °6Departamento de Fisica de Materiales,
Universidad Complutense de Madrid, Spain

We demonstrate, through experiments (transport, electron microscopy
& spectroscopy) and density functional theory (DFT), that a high-
mobility 2DEG can be optically switched on and off at an oxide in-
terface where such a state does not naturally exist [1]. We show that
near-ultraviolet light instantly creates a volatile 2DEG at the interface
between SrTiO3 (a band insulator) and infinite-layer NdNiO2 (a poor
metal), resulting in a conductivity increase of up to five orders of mag-
nitude. This stems from structural and electronic reconstructions that,
along with a built-in interfacial electric field, facilitate the Ti-3d band
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occupation by photogenerated carriers. These findings open venues for
engineering photoconductance in strongly correlated systems.

[1] Sanchez-Manzano et al., Nat. Mater. (2025).
https://doi.org/10.1038/s41563-025-02363-y

MA 41.4 Thu 10:15 HSZ/0003
Democratizing nickelates superconductors: Topotactic re-
duction induced by aluminum sputter deposition — eLucia
IcLesias!, DoNGXIN ZHANG!, ArRavIND RaJr%3, Luis M. VICENTE-
ArcHE!, ALEXANDRE GLOTER?, and MANUEL BiBes! — !Laboratoire
Albert Fert, CNRS, Thales, Université Paris-Saclay — 2Laboratoire de
Physique des Solides, CNRS, Université Paris-Saclay — 3Synchrotron
SOLEIL

Superconductivity in infinite-layer (IL) nickelates (ABO32) was discov-
ery in 2019, opening a new research frontier. However, progress re-
mains limited by the challenging topotactic reduction needed to remove
all apical oxygens from the perovskite precursor, typically achieved
through a complex ex situ CaHz method. Although recent in situ
approaches, such as metal overlayer deposition via molecular beam
epitaxy and atomic hydrogen bombardment, have improved control
and reproducibility, their restricted accessibility highlights the need
for simpler synthesis routes. Here, we demonstrate a broadly accessi-
ble method to fabricate superconducting IL Prg gSrp.2NiOg2 films via
aluminum deposition using direct-current magnetron sputtering. The
sputtered Al drives the reduction through a redox reaction, converting
the precursor perovskite into the superconducting IL phase. System-
atic optimization of Al-induced reduction yields high-quality films with
a maximum transition temperatures of 17 K, consistent with the best
reported values. This accessible and highly reproducible approach pro-
vides an effective alternative to existing techniques and lowers barriers
to the exploration of nickelate superconductors.

MA 41.5 Thu 10:30 HSZ,/0003
Two-dimensional vortex matter in infinite-layer nickelates
— eDavID SaNcHEzZ-MANzANO!, VINCENT HuMBERT!, ARACELI
GUTIERREZ-LLORENTED2, DONGXIN ZHANG!, JACOBO SANTAMARIAZ,
ManueL Bisrs!, Lucia Igresias!, and Javier E. ViLLegas! —
ILaboratoire Albert Fert, CNRS, Thales, Univerisit¢ Paris-Saclay,
91767 Palaiseau, France — 2Escuela Superior de Ciencias Experimen-
tales y Tecnologia, Universidad Rey Juan Carlos, 28933 Madrid, Spain
— 3GFMC, Dpto. de Fisica de Materiales, Facultad de Ciencias Fisi-
cas, Universidad Complutense de Madrid, 28040 Madrid, Spain

Characterizing the dimensionality of the superconducting state in the
infinite-layer (IL) nickelates is crucial to understanding its nature.
Most studies have addressed the problem by studying the anisotropy of
the upper critical fields. Yet, the dominance of Pauli-paramagnetism
effects over orbital ones makes it challenging to interpret the exper-
iments in terms of dimensionality. Here we address the question
from a different perspective, by investigating the vortex phase di-
agram in the mixed-state. We demonstrate that superconducting
Prp.gSrp.2NiOg thin films present a vortex liquid-to-glass transition
of a two-dimensional nature. The obtained results suggest that bidi-
mensionality is an intrinsic property, and that superconductivity re-
sides in fully-decoupled NiOgz planes. In this scenario, the coherence
length along the c-axis must be shorter than the distance between
those planes, while Josephson and magnetostatic coupling between
them must be negligible. We believe that these conclusions are relevant
for theories on the origin of superconductivity in the IL-nickelates.

MA 41.6 Thu 10:45 HSZ/0003
Systematically Controlled Disorder to Probe Pairing Symme-
try in Infinite-Layer Nickelates — oA. RanNal, R. GRASSET?,
M. Gonzarez?, K. Lee3, B. Y. Wana3, D. Zuanc?, W. Sun®, C.
Parzyck®, Y. Wub, M. KonczykowskiZ, M. BiBes?, K. M. SHENS,
Y. F. Nie%, L. IcLesias?, H. Y. Hwang3, A. P. Mackenzie!, and
B. H. Goopge! — 'MPI CPfS, Germany — 2LSI, Ecole Polytech-
nique, France — 3Stanford University, USA — #CNRS Thales, France
— 5Nanjing University, China — 6Cornell University, USA

Superconductivity in infinite-layer nickelates has expanded rapidly
with advances in thin-film synthesis and reduction techniques. A cen-
tral question is the symmetry of the superconducting gap in these
materials. Because superconducting samples can only be stabilized as
thin films and suffer surface degradation during the post-growth reduc-
tion process, some conventional probes to determine the gap symmetry
remain challenging to perform and interpret. Here, we leverage high-
energy electron irradiation to controllably introduce point-like defects
without altering film stoichiometry or crystallinity. Tracking supercon-
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ductivity with systematically increasing disorder shows a steady sup-
pression of transition temperature and rising normal state resistivity,
indicative of an unconventional, sign-changing gap [1] . Additionally,
this method offers a unique way to study the effect of point defects
on superconducting and electronic properties in nickelates across rare-
earth compositions, doping, and strain to disentangle intrinsic behavior
from synthesis-related variability.

[1] Ranna et al., PRL 135, 126501 (2025).

15 min. break

MA 41.7 Thu 11:15 HSZ/0003
Correlated electronic structure of LazNisOg and LazNisOg 5
— oFRANK LECHERMANN, STEFFEN BOTzEL, and ILyA M. EREMIN —
Theoretische Physik III, Fakultat fiir Physik und Astronomie, Ruhr-
Universitdt Bochum, Bochum, Germany

There are two known superconducting nickelate families, i.e. low-
valence Ni(3d°~%) compounds and Ruddelsden-Popper (RP) com-
pounds with Ni(3d3%%) valence. While both families host NiO square
planes, key difference is given by the missing apical oxygen atoms in
the low-valence nickelates. A possible route to connect both nickelate
families might be given by the reduction of the LagNi2O7 RP bilayer
compound, i.e. by removing it’s apical oxygens. Complete removal
results in the LagNiaOg compound, while taking out only half of the
apical oxygens results in the LagNi2Og.5 compound. Both reduced ma-
terials are so far only scarcely characterized experimentally, but display
quite intriguing correlation physics from theory. We will discuss the
results of advanced first-principles many body calculations for these
two nickelates, highlighting different mechanisms of Mott criticality as
well as challenging low-temperature physics.

MA 41.8 Thu 11:30 HSZ/0003
Superconductivity governed by Janus-faced fermiology in
strained bilayer nickelates — eStHEON RYEE!, NikLas WiTTZ,
GiorGio Sangiovanni?; and Tim WEHLING! — 1 University of Ham-
burg, Hamburg, Germany — 2University of Wiirzburg, Wiirzburg,

Germany

High-temperature superconductivity in pressurized and strained bi-
layer nickelates has emerged as a new frontier. One of the key unre-
solved issues concerns the fermiology that underlies superconductivity.
On both theoretical and experimental sides, no general consensus has
been reached, and conflicting results exist regarding whether the rele-
vant Fermi surface involves a v pocket—a hole pocket with d 2-orbital
character centered at the Brillouin zone corner. Here, we address this
issue by unveiling a Janus-faced role of the v pocket in spin-fluctuation-
mediated superconductivity. We show that this pocket simultaneously
induces dominant pair-breaking and pair-forming channels for the lead-
ing st-wave pairing. Consequently, an optimal superconducting tran-
sition temperature 7T is achieved when the v pocket surfaces at the
Fermi level, placing the system near a Lifshitz transition. This sug-
gests that superconductivity can emerge, provided the maximum en-
ergy level of the v pocket lies sufficiently close to the Fermi level,
either from below or above. Our finding not only reconciles two op-
posing viewpoints on the fermiology, but also naturally explains recent
experiments on (La,Pr)3NizO7 thin films, including the superconduc-
tivity under compressive strain, two conflicting measurements on the
Fermi surface, and the dome shape of Tt as a function of hole doping.

MA 41.9 Thu 11:45 HSZ/0003
Bonding-antibonding si superconductivity in bilayer nicke-
lates: potential experimental signatures — eSTEFFEN BOTZEL,
Frank LECHERMANN, and ILyA EREMIN — Ruhr-Universitat Bochum,
Bochum, Germnay

The discovery of high-T. superconductivity in Ruddelsden-Popper bi-
layer nickelates under applied high pressure and/or compressive strain
provides a promising platform to study the interplay of multiorbital
intralayer and interlayer Cooper-pairing in bilayer systems. In par-
ticular, dominant interlayer pairing may naturally lead to a bonding-
antibonding s4-gap structure, which directly reflects the bilayer ge-
ometry. Such a scenario would produce characteristic experimen-
tal signatures that differ from d-wave type gap symmetries. In this
contribution, we theoretically address the possible gap structures in
bilayer nickelates and discuss how a interlayer-dominated bonding-
antibonding s4-gap structure can be potentially distinguished from
a d-wave type pairing using experimentally observables.
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MA 41.10 Thu 12:00 HSZ/0003
Interlayer interaction-driven si—to—dzy—wave superconductiv-
ity in LagNi2O7 under pressure — eLAUrRO B. Braz!, GEORGE
B. Marrins?, and Luis G. G. pe V. D. Da Sival — !nstituto de
Fisica, Universidade de Sao Paulo, Rua do Matao 1371, Sao Paulo, Sao
Paulo 05508-090, Brazil — 2Instituto de Fisica, Universidade Federal
de Uberlandia, Uberlandia, Minas Gerais 38400-902, Brazil

Experimental and theoretical progress on the normal-state properties
of the high-temperature superconductor LagNi2O7 has provided evi-
dence of strong interlayer interactions. To better understand the ef-
fects of interlayer interactions in LagNipO7 under high pressure, we
investigate a two-layer, two-orbital electron model that includes both
intra- and interlayer Coulomb interaction terms within the framework
of the matrix random-phase approximation. Our analysis reveals that
interlayer interactions play a crucial role in determining the preferred
superconducting pairing symmetry. Specifically, when interlayer inter-
actions are included, a dgy-wave pairing symmetry is favored over the
s*-wave symmetry, which was previously found to dominate in their
absence. Furthermore, we find that interlayer interactions enhance in-
terorbital pairing by incorporating contributions from all three electron
pockets, which originate from both d3.2_,2 and d,2_ 2 orbital charac-
ters. This results in the emergence of nodes in the superconducting gap
function - features absent in the sf-wave state - ultimately stabilizing
the dgy-wave pairing symmetry.

MA 41.11 Thu 12:15 HSZ/0003
Incommensurate spin-fluctuations and competing pairing
symmetries in La3zNisO; — eHan-Xiane Xu! and DanNieL
GuTERDING? — !Beijing National Laboratory for Condensed Matter
Physics, Institute of Physics, Chinese Academy of Sciences, Beijing,
China — 2Technische Hochschule Brandenburg, Brandenburg an der
Havel, Germany

The discovery of superconductivity in the bilayer nickelate LagNizO7
under high pressure raises key questions about the pairing symmetry
and microscopic mechanism. Using a three-dimensional multi-orbital
Hubbard model including all Ni 3d and O 2p states, we analyze the
superconducting instability within the random phase approximation.
Spin fluctuations with incommensurate wave vectors (7/2,7/2) and
(77/10, 77 /10) coexist and compete, leading to nearly degenerate sign-
changing s+- and d 2_,2-wave pairing channels. The leading symme-
try depends sensitively on pressure and the ratio of Hund’s rule to
Coulomb interactions. Cooperative incommensurate fluctuations sta-
bilize a dl.27yz—wave state for realistic parameters, while their com-
petition may explain the absence of magnetic order. These findings
reconcile previous contradictory results and highlight the importance
of careful model construction for bilayer nickelates.

[1] H-X. Xu and D. Guterding, arXiv:2501.05254

MA 42: Molecular Magnetism and Magnetic Particles / Clusters Il

Time: Thursday 9:30-12:30

MA 42.1 Thu 9:30 HSZ/0004
Towards a Physics-Informed Deep Learning Model for Pa-
rameterizing the Magnetism in 4f based Single-Molecule
Magnets — eZavyaN AHsSAN Arl and OLIVER WALDMANN —
Physikalisches Institut, Universitdt Freiburg, Germany

Single-molecule magnets (SMMs) have attracted interest in recent
decades for their intriguing magnetic behavior and potential appli-
cations in quantum computing and spintronics. 4f based SMMs stand
out because lanthanide ions can provide large magnetic anisotropies.
However, the ligand environments that govern their magnetic prop-
erties involve up to 27 ligand-field parameters, while common exper-
imental data such as temperature dependent magnetic susceptibility
measured on powdered samples are comparatively featureless. Infer-
ring ligand field parameters from such data is therefore a highly over-
parameterized inverse problem. Machine learning approaches have
shown promise in addressing this challenge [1]. Two central difficulties
are identification of physically relevant regions of the ligand field pa-
rameter space and learning of a highly complex one-to-many mapping.
This work presents a machine learning framework tailored to overcome
both obstacles. It is shown that an informative training data set can
be constructed via active learning with uncertainty sampling, and that
incorporating the energy spectrum as an intermediate representation
significantly improves the learnability of the high dimensional inverse
mapping. The resulting architecture is found to be capable of predict-
ing multiple possible ligand field parameter sets.
[1] Z. A. Ali et al., PRB 112, 064403 (2025).

MA 42.2 Thu 9:45 HSZ/0004
Graphene-based quantum heterospin graphs — GABRIEL
MARTINEZ-CARRACEDO!, AMADOR GaARrcia-FuenTe!, LAszLO
ORrOSzLANY?, eLAszL6 Szunvocu®, and JaiME FERRER!
1Universidad Oviedo, Spain — 2E6tvos Lorand University, Budapest,
Hungary — 3Budapest University of Technology and Economics, Hun-
gary
Harnessing quantum-regime functionalities without relying on rare-
earth elements represents an important step toward developing globally
accessible quantum technologies. In this contribution, we investigate
a range of low-dimensional open quantum spin systems constructed
from magnetic nanographene structures containing spin-1/2 and spin-
1 triangulenes and/or olympicenes. These graphene nanostructures
act as localized spins and can be effectively modeled using a quan-
tum bilinear*biquadratic Heisenberg Hamiltonian. We compute the
energy spectrum and the quantum numbers associated with the low-
energy eigenstates. We identify a double degeneracy in the total spin
quantum number S of the first excited state in three-leg spin graphs
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Location: HSZ/0004

(3-LSGs) and in other heterospin nanostructures. This degeneracy de-
pends on both the number of sites and the spin species, and arises
from a swapping-transformation symmetry of the Hamiltonian. Nu-
merical simulations further show that this degeneracy remains largely
robust in N = 7 spin-1 3-LSGs under realistic perturbations relevant
to experimental conditions. [1]

[1] G. Martinez-Carracedo et al., DOI: 10.1103/v3fm-lvsh (2025)

MA 42.3 Thu 10:00 HSZ/0004

Femtosecond spin-state switching dynamics of Fe(II) com-

plexes condensed in thin films — eMANUEL GRUBER!,
Lea KAMMERER!, GERALD KAMMERER!, LAURENT MERCADIERZ,
ANDREAS ScHErRz?, FeLix Tuczek®, PeTer Krarzer!, Uwe
BovensiePEN!, and Herko WENDE! — !Faculty of Physics and

CENIDE, University of Duisburg-Essen, Germany — 2European
XFEL, Schenefeld, Germany — 3Institute for Inorganic Chemistry,
Kiel University, Germany

Significant progress has been made in tailoring spin-crossover films,
driven by their potential for technological applications. However, stud-
ies of ultrafast switching in such films remain limited compared to their
solution-phase counterparts. Here, we investigated photoinduced spin-
state switching in a molecular film at room temperature, using the new
capabilities offered by X-ray free-electron lasers. The sub-picosecond
transition from the S = 0 low-spin state to the S = 2 high-spin state is
tracked via transient changes in the Fe L3 X-ray absorption edge. Our
results reveal the involvement of an intermediate state in the switching
dynamics [Kdmmerer et al., ACS Nano 18, 34596 (2024)].
Financial support from CRC 1242 is gratefully acknowledged.

MA 42.4 Thu 10:15 HSZ/0004
Chirality-induced spin selectivity without intrinsic spin-orbit
coupling: Role of non-equilibrium molecular orbital moment
— eSuMIiT GrosH! and DaNIEL E. BURGLER? — 1The Institute of
Physics of the Czech Academy of Sciences, 16200 Prague, Czech Re-
public — 2Peter Griinberg Institut (PGI-6), Forschungszentrum Jiilich
GmbH, 52428 Jiilich, Germany

We present an alternative theory of chirality induced spin selectivity
(CISS) that does not require any intrinsic spin orbit coupling (SOC).
The proposed mechanism is based on the formation of circulating cur-
rents in the molecular rings. In each ring, this current generates a non-
equilibrium molecular orbital moment (MOM) which interacts with the
spin of an injected electron, giving rise to CISS. The direction of the
MOM is governed by the gauge field that arises from the chirality-
induced structural distortion of the molecule. Being non-relativistic in
nature, the gauge field induced MOM can be stronger than the effect
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generated by SOC. The presence of such a gauge field also overcomes
the hurdle posed by Onsager’s reciprocity. Finally we demonstrate that
a non-equilibrium MOM can also form in the absence of the gauge field.
However only the presence of the gauge field can produce the experi-
mentally observed crossing I-V curve which is a characteristics of the

CISS effect.
MA 42.5 Thu 10:30 HSZ/0004

Magnetocaloric effect of the centered-square, centered-
hexagon, and double-pyramidal spin models — eHamzA MEEL
and JURGEN ScHNACK — Bielefeld University, Faculty of Physics,
Bielefeld, Germany

Molecular magnetocalorics have been proposed as a replacement to
3He for cryogenic applications, however the search for the best com-
pound for such an application is still ongoing. Specifically, magnetic
molecules exhibiting a high adiabatic entropy change in the kelvin and
sub-kelvin range are sought after. Such an entropy change could for
instance be achieved by a molecule whose ground state is highly de-
generate. We investigate three frustrated systems, the centered square,
the centered-hexagon, and the double-pyramidal spin models. Their
figures of merits and their magnetocaloric effect are discussed.

MA 42.6 Thu 10:45 HSZ/0004
Exchange-biased toroidal moments in a family of homochi-
ral CugLns complexes studied by high-field EPR — eJaN
ARNETH!, DEEPANSHU CHAUHANZ, SaGAR Paur®, Bapan JanaZ,
WOLFGANG WERNSDORFERS, MAHESWARAN SHANMUGAM?, GOPALAN
RajaraMaN?, and RopicER KLINGELER! — !Kirchhoff Institute for
Physics, Heidelberg University, Germany — 2Department of Chem-
istry, Indian Institute of Technology Bombay, India — 3Physikalisches
Institut, Karlsruhe Institute of Technology, Germany

The vortex-like arrangement of the individual magnetic moments ren-
ders single-molecule toroics (SMT) promising candidates for appli-
cation in quantum computing, molecular spintronics and the devel-
opment of magneto-electric coupling in multiferroic devices. Here,
we report the magnetic investigation of a family of heterobimetallic
nonanuclear CugLns (Ln = Y,Gd,Dy) clusters, featuring a homochiral
Cus-Lngz-Cus triangular core, using combined theoretical ab-initio, ac
and dc susceptibility, u-SQUID and high-field EPR studies. Numer-
ical analysis of our experimental data allow for the determination of
the microscopic spin Hamiltonian parameters, which reveal an antifer-
romagnetic inter-triangular coupling between the two spin-frustrated
Cus units. In particular, CugDys exhibits both single-molecule magnet
(SMM) and SMT behaviour with a non-magnetic ground state persist-
ing up to magnetic fields as high as B ~ 1.3 T. The large excitation gap
is found to result from the ferromagnetic Cu-Dy exchange interaction
coupling the toroidal Dy3 unit with the adjacent Cug triangles.

15 min break

MA 42.7 Thu 11:15 HSZ/0004
Fully Quantum-Mechanical Simulations of Spin Crossover
Behaviour in an Iron(II) Complex — eETHAN CRAWFORD,
SowveElc FeLTON, and DaviD WILKINS — Queen’s University Belfast,
Belfast, Northern Ireland

Spin-crossover (SCO) complexes change spin state when exposed to
external stimuli such as light, temperature or pressure, allowing them
to be used as sensors or magnetic memory devices. Predicting with
precision when a crossover occurs would bring the technology closer
to fruition, but it remains a significant challenge. Single-point en-
ergy calculations using Density Functional Theory (DFT) have been
employed with limited accuracy, because they neglect the vibrational
and other entropic contributions present at finite temperatures. Fur-
thermore, a given calculation setup is not necessarily transferable to
another complex. We trained a committee neural network potential
(c-NNP) using data generated via Ab Initio Molecular Dynamics for
an Iron (II) SCO complex. Two ¢-NNPs were trained, to model both
the highest and lowest spin states respectively, encompassing all in-
tramolecular interactions. The models were systematically improved
using the query by committee approach. These systems were extended
from a single complex to a bulk system combining the ¢c-NNPs with a
classical forcefield to account for the intermolecular interactions. The
spin state for each complex is individually assigned to simulate exper-
imental transitions. During the transition window, neither model can
accurately predict the behaviour of the complex, but combining the
three forcefields should replicate experimental behaviour.
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MA 42.8 Thu 11:30 HSZ/0004
Symmetric  finite-temperature Lanczos method for
anisotropic magnetic molecules — ¢ JURGEN ScHNACK — Bielefeld
University, Faculty of Physics, Bielefeld, Germany

The finite-temperature Lanczos method (FTLM) constitutes a valu-
able approximation scheme for Hilbert space problems that exceed the
dimension tractable by complete numerical diagonalization [1,2]. Sev-
eral large magnetic molecules have been successfully modeled using
FTLM |[3|. It has been noted earlier that the method converges best
for problems where the z-component of total spin commutes with the
Hamiltonian. For anisotropic Hamiltonians the convergence is much
poorer [4]. Here, we discuss conceptional improvements [5] as well as
realizations on nowadays supercomputing architectures that employ
CPUs as well as GPUs.

[1] J. Jaklic, P. Prelovsek, Phys. Rev. B 49, 5065 (1994). [2] J.
Schnack, J. Richter, R. Steinigeweg, Phys. Rev. Research 2, 013186
(2020). [3] T. Tziotzi, D. Gracia, S. Dalgarno, J. Schnack, M. Evange-
listi, E. Brechin, C.J. Milios, JACS 145, 7743 (2023). [4] O. Hanebaum,
J. Schnack, Eur. Phys. J. B 87, 194 (2014). [5] M. Aichhorn,
M. Daghofer, H. G. Evertz, W. von der Linden, Phys. Rev. B 67,
161103(R) (2003).

MA 429 Thu 11:45 HSZ/0004
Investigation of Magnetic Properties of Ce-Doped Ni-Based
Composites as Near Infrared Absorbers Based on Soft-XAS
and XMCD Measurements — eTimmugiN EmMRE TaBarul, AL
KaraTtuTLU2, IREMNUR Duru!, and M. Faria KiLicasLan® —
IDepartment of Electrical Electronics Engineering, Sivas University of
Science and Technology, 58000 Sivas, Turkey — 2National Nanotech-
nology Research Center (UNAM), Bilkent University, Ankara 06800,
Tiirkiye — 3Department of Engineering Fundamental Sciences, Sivas
University of Science and Technology, 58000 Sivas, Turkey

In this study, the X-ray Magnetism Circular Dichroism (XMCD) spec-
tra of Ni-based composites produced by melt spinning and rapid so-
lidification with ~75% Ni, 710% Cr, “8% Si, “5% Fe, 72% B, and
1% Ce doping were determined according to different Fe and Cerium
(Ce) contents using soft X-ray absorption spectroscopy (XAS) at the
HESEB beamline at the Synchrotron-Light For Experimental Science
And Applications In The Middle East (SESAME). The L2 and L3
edges of Ni, Fe, and Ce were investigated for both Ce-doped and un-
doped samples. The areas under the XAS and XMCD spectra obtained
from these measurements were determined, and the spin and orbital
magnetic momenta of each sample were calculated. The results con-
firmed that the materials mentioned exhibit paramagnetic properties,
in agreement with the literature. Ni-based composite doped with Ce
demonstrated enhanced broadband infrared (IR) absorption, reaching
a maximum efficiency of 93% in the 3-5 pm mid-IR window and main-
taining over 80% absorption across the entire 3-15 pm spectral range.

MA 42.10 Thu 12:00 HSZ/0004
Magnetic Hexagonal Nanoferrite-Based Electrode: Struc-
tural Characterization and Electrochemical Detection of Caf-
feine in Drinks — eSajjap Hussain — The Begum Nusrat Bhutto
‘Women University, Sukkur, Sindh, Pakistan

Calffeine is a pharmacologically active alkaloid that is frequently in-
corporated into a wide range of food and beverage formulations. V-
type hexagonal ferrite nanoparticles (SrSnFe*O**-NPs) were prepared
through a sol*gel-based green auto-combustion route and analyzed
using a range of advanced characterization techniques, including X-
ray diffraction (XRD), X-ray absorption fine structure (XAFS), scan-
ning electron microscopy (SEM), atomic force microscopy (AFM),
Brunauer*Emmett*Teller (BET) surface area analysis, and vibrating
sample magnetometry (VSM). The V-type hexaferrite exhibits a single-
phase crystalline structure with an average crystallite size exceeding
30 nm. The local atomic structure was confirmed using XAFS anal-
ysis, while the surface morphology and particle size were examined
through SEM and AFM. BET was used to confirm the surface area
209.6 m*/g. The magnetic studies revealed soft magnetic behavior.
Furthermore, the synthesized V-type hexagonal ferrites were employed
to modify a glassy carbon electrode (GCE), developing SrSnFe*O**-
NPs/GCE for the electrochemical sensing of caffeine. Cyclic voltam-
metry studies revealed conductive and diffusion-controlled behavior,
with the SrSnFe*O**-NPs/GCE demonstrating high sensitivity and
selectivity for caffeine detection (linear ranges: 0.5 to 80 *M; detec-
tion limits: 0.025 *M, while the LOQ was 0.078 *M.

MA 42.11 Thu 12:15 HSZ/0004
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Strain control of three-dimensional magnetic nanostructures
— oJosE Craupio CoORSALETTI FiLHO, MOHAMMAD SEDGHI, ELINA
ZHAKINA, MARKUs KONIG, ELENA GaATI, and CLAIRE DONNELLY —
Max Planck Institute for Chemical Physics of Solids, Dresden, Ger-
many

The study of nanoscale objects in three-dimensions has led to new
discoveries and opportunities for technological development. Recent
studies have shown that the magnetic landscape of 3D nanostructures
can be controlled by geometrical effects, enabling innovations in de-
sign and magneto-mechanical devices. Consequently, a method to re-
versibly tune the properties of a three-dimensional nanostructure is
highly desirable. Strain represents a particularly promising approach,

as it directly influences the geometry. Indeed, while strain has been
extensively applied to magnetic thin films for the tuning of global ma-
terial properties, there the substrate restricts global strains to 0.7-1%.
In this work, we describe how we strained 3D magnetic nanostructures
and map out their geometrical changes through in situ electron mi-
croscopy. We are able to achieve ultimate strains of up to 20%, but we
also identify regimes associated with the elastic and plastic deforma-
tions of 3D nanostructures with different geometries. By determining
the mechanical properties of the nanowires, we obtain the fundamental
insight to achieving reversible tuning of the geometry - and therefore
the magnetic properties - of 3D nanostructures. Such reversible tuning
will be of key interest for future technological applications.

MA 43: Spin-Dependent Phenomena in 2D

Time: Thursday 9:30-11:15

Invited Talk MA 43.1 Thu 9:30 POT/0112
Defect-Induced Phase Transitions in the 2D Magnetic Semi-
conductor CrSBr — eSHENGQIANG ZHOU — Helmholtz-Zentrum
Dresden-Rossendorf, Dresden, Germany

As an air-stable van der Waals magnetic semiconductor, CrSBr has
attracted great research interest due to its exceptional optical, elec-
tronic, and magnetic properties [1]. Below its Néel temperature of 132
K, CrSBr exhibits a typical A-type antiferromagnetic order consisting
of antiferromagnetically coupled ferromagnetic monolayers [1, 2]. In
this talk, I will present the magnetic phase transition from antifer-
romagnetic to ferromagnetic order in CrSBr induced by ion irradia-
tion [3, 4]. We observe the emergence and subsequent suppression of
the ferromagnetic phase in CrSBr as the irradiation fluence increases.
Structural analysis combined with first-principles calculations suggests
that the formation of interstitials promotes ferromagnetic coupling be-
tween the layers. At moderate irradiation fluences, the Curie temper-
ature gradually decreases, reflecting the impact of crystalline degrada-
tion. Surprisingly, at even higher irradiation fluences, CrSBr does not
amorphize but instead transforms into a new crystalline phase. These
findings indicate that, by precisely tuning irradiation parameters and
employing lithography techniques, one can selectively modulate the
induced ferromagnetism in CrSBr in terms of magnetization strength,
critical temperature, and spatial distribution. [1] E.J. Telford, et al.
Adv. Mater., 32, 2003240 (2020). [2] F. Long, et al. Appl. Phys. Lett.
123, 222401 (2023). [3] F. Long, et al. Nano Lett. 23, 8468 (2023). [4]
F. Long, et al. Adv. Phys. Res., 3, 2400053 (2024)

MA 43.2 Thu 10:00 POT/0112
Electric-field tunable valley excitons in proximity cou-
pled WSe;y/Crls heterostructures FeLix HELLENKAMP!,
eYimuenG Li', Marc ScutrTe!, KeNJ WATANABE?, TAKASHI
TanigucHr®, Lutz WALDECKER!, CHrisTorH STampPFERD#, and
BErND BEscHOTEN! — 12nd Institute of Physics and JARA-FIT,
RWTH Aachen University, Germany — 2National Institute for Ma-
terials Science, Tsukuba, Japan — 3International Center for Materi-
als Nanoarchitectonics, NIMS — 4PGI-9, Forschungszentrum Jiilich,

Jiilich, Germany

Two-dimensional (2D) transition metal dichalcogenides have attracted
significant interest due to their unique optical properties. The possi-
bility to address the K and K’ valley selectively via ¢ and ¢~ po-
larized light enables optical initialization and readout of the valley
degree of freedom. The valley degeneracy can be lifted via magnetic
proximity coupling to a 2D magnet such as Crlz. However, in the het-
erostructures the resulting exciton splitting lacks tunability, limiting
its applicability in device architectures that demand adjustable valley
splitting. Our work shows a large tunability of the exciton splitting in
a WSea /Crl3 heterostructure via external displacement fields. Reflec-
tion contrast measurements show a displacement field induced change
in the exciton resonance energy which is asymmetric with respect to the
excitons at the K and K’ valleys, leading to a 35% increase in exciton
splitting at a displacement field of -0.4V /nm. We attribute the change
in resonance energy to a reduction in the optical bandgap, caused by
a displacement-field-induced modification in the band alignment.

MA 43.3 Thu 10:15 POT/0112

Atomic-scale visualization of quasi-one-dimensional struc-
ture and magnetic-field-tunable electronic statesin CrSBr —

89

Location: POT/0112

eKepa Jin'2| Tosias Wicamann!3 F. Steran Tautz!3, FrLIX
Luprke!#, Jose MARTINEZ-CasTrRO'2, and Markus TERNEs!:2
IPeter Griinberg Institut (PGI-3), Forschungszentrum Jiilich, 52425
Jiilich — 2Institut fiir Experimentalphysik II B, RWTH Aachen, 52074
Aachen — 3Institut fiir Experimentalphysik IV A, RWTH Aachen,
52074 Aachen — “Institute of Physics II, Universitit zu Kéln, 50937
Koln

The anisotropic two-dimensional (2D) van der Waals magnet CrSBr is
famous for hosting a quasi-one-dimensional (1D) electronic structure,
but its direct visualisation has remained elusive.

Using low-temperature scanning tunnelling microscopy and spec-
troscopy, we present the atomic-scale characterisation of this quasi-
1D conduction bands in monolayer CrSBr on NbSez. Our measure-
ments reveal a spatial anisotropy in the local density of states, con-
firming the existence of conduction bands that are flat along one crys-
tallographic direction but dispersive along the perpendicular direc-
tion. Moreover, we demonstrate that an applied magnetic field recon-
structs its electronic structure, showcasing strong magneto-electronic
coupling. Our work provides the real-space visualisation of the long-
predicted electronic anisotropy and establishes its potential for devel-
oping magnetically-tunable low-dimensional electronic devices.

MA 43.4 Thu 10:30 POT/0112

Origin of Exchange Bias in Compensated and Orthogo-
nal Spin Interfaces in vdW Heterostructures — eADITYA
KuMaRr!, ARAVIND BaLan!, PaTrick REISER?, SADEED HAMEED!,
TuiBaUD DENNEULIN®, RAFAL E. DuNiN-Borkowskr®, PATRICK
MALETINSKY2, and Martnias KrAur! — lInstitute of Physics, Jo-
hannes Gutenberg University Mainz, Staudinger Weg 7, 55128 Mainz,
Germany — 2Department of Physics, University of Basel, Klingel-
bergstrasse 82, 4056 Basel, Switzerland — 3Ernst Ruska-Centre for
Microscopy and Spectroscopy with Electrons and Peter Griinberg In-

stitute, Forschungszentrum Jiilich, 52425 Jiilich, Germany

Van der Waals heterostructures formed by mechanical stacking can cre-
ate atomically flat, defect-free interfaces, yet exhibit exchange bias in
expected compensated and orthogonal spin configurations. This work
investigates the underlying spin-pinning mechanisms in heterostruc-
tures of out-of-plane ferromagnet Fe3GeTes interfaced with c-type out-
of-plane antiferromagnet MnPS3 and in-plane a-type antiferromagnet
CrSBr. Using NV magnetometry and STEM holography imaging, we
reveal distinct exchange bias origins: the spin reorientation transition
in MnPS3 induces large, robust exchange bias, while orthogonal cou-
pling at the Fe3GeTes/CrSBr interface generates circular flux closure
domains that produce switchable exchange bias. [1l A. P. Balan et al.,
Advanced Materials 36, 2403685 (2024). (2] A. Kumar et al., Small 21,
€06284 (2025).

MA 43.5 Thu 10:45 POT/0112
Spin-polarized scanning tunneling microscopy of antifer-
romagnetic spin ordering in a topological Hall material
— ArexiNna OrLIERY2, VaLeria SHEINALZ, SEik Pak?, CoriNa
Urpanizh2, MuskaN SANDE!3, Soonnyunc Lere!:2, Lrr Fanch2,
Curistorn WorLr!2, WoonGHEE CHO®, PYEONGJAE PARK?, AN-

preEas Heiwricu!®, Je-Grun Parx®, Moon Jip Parx*®, and
eWon-Jun Jangl? — ICenter for Quantum Nanoscience (QNS),
Institute for Basic Science (IBS), Seoul, Korea — 2Ewha Womans

University, Seoul, Korea — 3Department of Physics, Ewha Womans
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University, Seoul, Korea — *Department of Physics, Hanyang Uni-
versity, Seoul, Korea — SResearch Institute for Natural Science and
High Pressure, Hanyang University, Seoul, Korea — ®Department of
Physics and Astronomy, Seoul National University, Seoul, Korea —
"Materials Science and Technology Division, Oak Ridge National Lab-
oratory, Tennessee, USA

We report spin-polarized scanning tunneling microscopy measurements
on Col/3TaS2. STM images acquired with a conventional tip reveal
the triangular atomic lattice of the surface, whereas SP-STM uncov-
ers additional symmetry features directly linked to the spin-polarized
electronic structure of TaS2 arising from the triple-Q magnetic or-
der. The spin-dependent contrast observed with the SP tip confirms
the presence of spin-polarized van Hove singularities, a hallmark of the
non-coplanar magnetic state. These results demonstrate that SP-STM
can directly probe the modified electronic structure arising from chiral
magnetic textures in non-coplanar magnets.

MA 43.6 Thu 11:00 POT/0112
Super-Moiré Spin Textures in Twisted 2D Antiferromagnets
— oKine CrO Wonc!, Ruoming Penc!, ErRic ANDERSON?Z, JACK-
soN Ross®, Apam Wer Tsen?, ELTon Santos3, Xiaopong Xu?2,

and JoErc WRacHTRUP! — 13rd Physics Institute, University of

Stuttgart, Stuttgart, Germany — 2University of Washington, Seat-
tle, USA — 3University of Edinburgh, Edinburgh, UK — 4University
of Waterloo, Canada

Stacking two-dimensional (2D) layered materials offers a platform to
engineer electronic and magnetic states. In general, the resulting states
- such as Moiré magnetism - have a periodicity at the length scale of
the Moiré unit cell. Here, we study magnetic order in twisted double
bilayer chromium triiodide (tDB CrI3) by means of scanning nitrogen-
vacancy microscopy. We observe long-range magnetic textures extend-
ing beyond the single Moiré unit cell, which we dub a super-Moiré
magnetic state. At small twist angles, the size of the spontaneous
magnetic texture increases with twist angle, opposite to the underly-
ing Moiré wavelength. The spin-texture size reaches a maximum of
about 300 nm in 1.1° twisted devices, an order of magnitude larger
than the underlying Moiré wavelength. The vector field maps sug-
gest the formation of antiferromagnetic Neel-type skyrmions spanning
multiple Moiré cells. The twist angle dependent study combined with
atomistic simulations suggests that magnetic competition between the
Dzyaloshinskii-Moriya interaction, magnetic anisotropy, and exchange
interactions produces the super-Moiré spin orders.

MA 44: Focus Session: Curvilinear magnetism: Magnetics with nanoscale curved geometries
(joint session MA/TT)

The behaviour of any physical system is determined by the order parameter whose distribution is gov-
erned by the geometry and topology of the physical space of the object, in particular its dimensionality
and curvature. Specifically, spin textures, static and dynamic magnetic responses become sensitive
to bends and twists in physical space. In this respect, curvature effects emerged as a novel tool to
tailor magnetic properties and responses relying on geometric deformations. In magnetism, coupling
between geometry of a magnet and magnetic order parameter brings about novel responses of curved
thin films, nanowires and nanoparticles and enforces topological constraints on the number and type of
magnetic solitons living in a curved space. Curvatures can force a geometry-driven local interactions
like Dzyaloshinskii-Moriya interaction (DMI) and anisotropy as well as novel non-local chiral symmetry
breaking effects, which were confirmed experimentally using electron holography studies of magnetic
cap-shaped structures. Advances in experimental techniques (fabrication and tomographic character-
ization) allow validating theoretically predicted effects and apply them for functional devices as was
demonstrated with geometrically twisted 3D racetracks. Recent highlights of the community include
experimental proof of curvature stabilised skyrmions, explorations of curvilinear altermagnets, tailoring
magnetic solitons in curvilinear 2D magnets, curvilinear magnetoelectrics, use of curvilinear magnetic
architectures to tune superconducting transport, and magnetoionic manipulation of magnetic states in
nanostructures to name just a few representative topics, which will be covered at the focused symposium.

Organizers: Denys Makarov, d.makarov@hzdr.de; Paola Gentile, paola.gentile@spin.cnr.it

Time: Thursday 9:30-13:00

Invited Talk MA 44.1 Thu 9:30 POT/0151
2D and 3D racetracks: Interplay of geometric and magnetic
chiralities — eSTUART PARKIN — Max Planck Institute for Mi-
crostructure Physics, Halle (Saale), Germany — Martin Luther Uni-
versity Halle-Wittenberg

Magnetic Racetrack Memory (RTM) is a unique memory-storage de-
vice that relies on the current driven motion of multiple domain walls
along magnetic conduits that can be arranged either horizontally (2D)
or vertically (3D). It has great potential as a high performance, non-
volatile memory that has enormous data storage capacity compared
to today*s memory technologies. Atomically engineered 2D magnetic
racetracks in the form of synthetic antiferromagnets allow for very high
current induced motion of nanoscopic chiral domain walls[1]. Recently
we have shown that 2D RTM can be scaled to dimensions that are
technologically relevant with widths of just 750 nm[2]. 3D racetracks
would allow for the highest density memories. Using a state-of-the-art
multi-photon super-resolution lithography system we form 3D scaffolds
of arbitrary shapes on which the racetracks can be subsequently de-
posited. We discuss 3D racetracks that are formed with clockwise and
anticlockwise chiral twists and curved cross-sections. The interplay
between the geometrical chirality and the spin chirality of the individ-
ual domain walls allows for domain wall diode devices [3]. [1] S. S. P.
Parkin, S.-H. Yang, Nat. Nanotechnol. 2015, 10, 195. [2] J.-C. Jeon,
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A. Migliorini, J. Yoon, J. Jeong, S. S. P. Parkin, Science 2024, 386,
315. [3] A. M. A. Farinha, S.-H. Yang, J. Yoon, B. Pal, S. S. P. Parkin,
Nature 2025, 639, 67.

Invited Talk MA 44.2 Thu 10:00 POT/0151
Combined MFM/KPFM at the Ultimate Sensitivity Limit
for Probing Curvature-Engineered Micromagnetic States
— eEMILY DARwWIN!, REsHMA PEREMADATHIL PraDEEP!2, LUuca
BercHIALLAS, DANIEL RoTTHARDT!:2, ALEs HrABEC3, and HANs
Huc!?2 — 'Empa, Swiss Federal Laboratories for Materials Science
and Technology, 8600 Diibendorf, Switzerland — 2Department of
Physics, University of Basel, 4056 Basel, Switzerland — 3aul Scher-
rer Institut PSI, 5232 Villigen, Switzerland

Curved substrates offer a promising route for tailoring the magnetic
properties of multilayer systems, potentially stabilizing topologically
non-trivial spin textures such as skyrmions. However, local variations
in surface inclination can significantly affect growth conditions, al-
tering crystallographic orientation or even disrupting the multilayer
architecture.

In this study, we investigate a Pt/Co/Ru multilayer deposited on a
polymer substrate patterned with nanoscale semispherical bumps us-
ing a combined single-pass Magnetic Force Microscopy (MFM) and
Frequency-Modulated Kelvin Probe Force Microscopy (FM-KPFM)
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technique. Our system achieves unprecedented sensitivity to both mag-
netic and electrostatic interactions. We find that steep, near-vertical
walls at the perimeter of hemispherical features locally disorder the
multilayer stack, resulting in distinct changes in the contact potential
difference. This disruption facilitates magnetic flux return and enables
the formation of circular magnetic domains aligned with the external
magnetic field on the dome tops.

Invited Talk MA 44.3 Thu 10:30 POT/0151
Curvilinear magnetism in superconducting spintronics —
eSoL JacoBsEN — Center for Quantum Spintronics, Norwegian Uni-
versity of Science and Technology NTNU, Trondheim, Norway

Replacing semiconductor-based computational components with su-
perconducting elements can give an energy saving of two orders of
magnitude. To harness this, we need precise control of the interac-
tion between superconducting and magnetic components. Geometric
curvature controls the superconducting transition by affecting spin re-
laxation and precession in superconductor-magnet heterostructures [1].
To functionalize this in devices, we can dynamically alter the curvature
by inducing bending-strain. This can for example lead to electrically
controlled superconducting spin-valves, current-reversal, and chirality-
dependent ground states in triplet-SQUIDs [1-3]. In this presentation,
I will discuss how real-space geometric curvature provides new path-
ways for manufacturing and controlling the interaction between super-
conductivity and magnetism in wires and thin films, and anticipate
future developments in the field.

[1] Salamone et al, Phys. Rev. B 104 (2021) L060505; 105, (2022)
134511. [2] Salamone et al, Appl. Phys. Lett. 125 (2024) 062602. [3]
Skarpeid et al, J.Phys.:Condens.Matter, 36 (2024) 235302.

15 min break

Invited Talk MA 44.4 Thu 11:15 POT/0151
Advanced Control of Magnetic Nanostructures via Metasur-
face Engineering and Voltage-Driven Functionalities — e ANNA
Pavau — Institut de Ciéncia de Materials de Barcelona (ICMAB-
CSIC)

Understanding and manipulating magnetic micro- and nanostructures
are fundamental to advancing technologies in data storage, spintronics,
and magnetic sensing. Magnetic metasurfaces have recently attracted
significant interest for their ability to locally configure magnetic field
distributions and overcome limitations of traditional magnetic imag-
ing techniques. In this work, we demonstrate how metasurfaces en-
able precise control of vortex motion, coercive fields, and saturation
behaviour in magnetic nanostructures without altering their intrinsic
anisotropy [1]. We show that metasurfaces can overcome magnetic field
constraints in X-ray Photoemission Electron Microscopy (XPEEM),
enabling high-resolution imaging of magnetisation states under con-
ditions previously inaccessible. Additionally, we explore electric-field-
driven ionic migration as a complementary route for voltage-controlled,
non-volatile modulation of magnetic and superconducting properties
[2], highlighting new opportunities for energy-efficient control and ad-
vanced characterisation. [1] Barrera et al. ACS Nano 19, 10461 (2025),
[2] Giinkel et al. Small 2411908 (2025), Spasojevi¢ et al. Nat. Com-
mun. 16, 1990 (2025)

Invited Talk MA 44.5 Thu 11:45 POT/0151
Magnetic tomography of noncollinear spin textures in curvi-
linear geometries — eSANDRA Ruiz-GoMEZ — ALBA Synchrotron,
Barcelona, Spain

Three-dimensional nanomagnetic systems offer a unique platform for
discovering and controlling complex spin textures. Recent advances
in 3D nanofabrication, magnetic characterization techniques, and mi-
cromagnetic modeling are now enabling precise control of curvature,
torsion, and geometry at the nanoscale, opening new routes for engi-
neering spin textures in three-dimensional architectures.

In this talk, I will present our latest results on how geometrical
design and 3D architecture can be exploited to tailor the energy land-
scape of domain walls, manipulate their topological properties, and
guide their motion from straight nanowires to more complex curved
cylindrical and tubular geometries. By combining state-of-the-art fab-
rication techniques with high-resolution imaging and theoretical anal-
ysis, we identify how curvature can be harnessed to stabilize complex
spin textures, enabling deterministic control over their dynamics.

Overall, this work highlights how 3D nanomagnetism can be lever-
aged to access new regimes of topological control, with implications for
next-generation spintronic devices, robust information carriers, and re-
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configurable magnetic architectures.

MA 44.6 Thu 12:15 POT/0151

Transferred magnetic nanomembranes for curvilinear mag-

netism and spintronics — eOLHA BErzsMERTNA!, OLEKSANDR
Pyrypovskyi!, Rur Xul, MykoLa VINNICHENKOZ, ANDREA
3 4 5

SORRENTINO®, DANIEL WorLr?, AxeL LuBk?, PeETErR FiscHER®S,
and DENys Makarov! — !Helmholtz-Zentrum Dresden-Rossendorf,
01328 Dresden, Germany — 2Institute for Ceramic Technologies and
Systems IKTS, 01277 Dresden, Germany — 3 Alba Light Source, MIS-
TRAL beamline, Cerdanyola del Vallés 08290, Spain — 4Leibniz Insti-
tute for Solid State and Materials Research, 01069 Dresden, Germany
— 5University of California, Santa Cruz, United States — SLawrence
Berkeley National Laboratory, Berkeley, United States

The functionality of the magnetic nanomembranes can be extended
through controlled transfer processes and geometric design. We show
that advanced giant magnetoresistive thin films can be reliably trans-
ferred onto various substrates using green chemistry, preserving their
structural integrity and magnetic performance, thus enabling mechan-
ically conformal devices for applications where low weight, flexibility,
and durability are essential [1]. With the developed technique, we
demonstrate fabrication of curvilinear hierarchical magnetic nanotem-
plates and their subsequent transfer to an appropriate handling sup-
port enabling high-resolution transmission microscopy investigations
(electron- and x-ray-based) of the impact of geometric curvature on
complex magnetic states [2].

References: [1] Bezsmertna et al. Adv. Funct. Mater. 35, 2502947
(2025). [2] Bezsmertna et al. Nano Lett. 24, 15774 (2024).

MA 44.7 Thu 12:30 POT/0151

Magnetic solitons in spherical maghemite nanoshells —
eOLEKSANDR V. Pvyrypovskyl!, GASPARE VARVAROZ?, DAVIDE
PepDIS?3, PRIvYANKA MisHrRA?, CArRMINE AvuTiert?, FiLiep N.
RyBakov®, DENis D. SHEKAS, and DENYs MakaRov! — 1Helmholtz-
Zentrum Dresden-Rossendorf e.V., 01328 Dresden, Germany — 2CNR-
Istituto di Struttura della Materia, 00015 Roma, Italy — 3Universita
degli Studi di Genova, 1-16146 Genova, Italy — “International Re-
search Centre Magtop, Institute of Physics, Polish Academy of Sci-
ences, 02668 Warsaw, Poland — ?Uppsala University, Uppsala SE-751
20, Sweden — STaras Shevchenko National University of Kyiv, 01601
Kyiv, Ukraine
Topology of the shape of magnetic nanoarchitecture makes a major
impact on global properties of its magnetic textures [1,2]. Here, we
present a fabrication of maghemite spherical shells and a theoretical
analysis of magnetic solitons they host in equilibrium. The ferrimag-
netic shells with a radius and shell thickness of about 4 nm and 1.4 nm
have a radial easy axis that favors skyrmionic textures. Their ground
state corresponds to a 3D onion state with the change of the radial
component of magnetization at the equator. In this presentation, we
will also report on the localization of magnetic solitons on spherical
shells.

[1] V.P.Kravchuk et al., PRB 94, 144402 (2016); [2] O. M. Volkov,
O.V.Pylypovskyi et al., Nat. Commun., 15, 2193 (2024).

MA 44.8 Thu 12:45 POT/0151
Coherent Spin Waves in Curved Ferromagnetic Nanocaps
of a 3D-printed Magnonic Crystal — eKiLian Lenz!, HuixiN
Guo?, Mareusz GoLEBIEWSKI®, RyszarD Narkowicz!, JURGEN
LINDNERY, Macies Krawczyk®, and DiRk GRUNDLER? — !Inst.
of Ton Beam Physics and Materials Research, Helmholtz-Zentrum
Dresden-Rossendorf, Germany — 2School of Engineering, Institute of
Materials,Laboratory of Nanoscale Magnetic Materials and Magnonics,
Ecole Polytechnique Fédérale de Lausanne, Switzerland — 3Institute
of Spintronics and Quantum Information, Adam Mickiewicz Univer-
sity, Poznan, Poland

In this work we present ferromagnetic resonance measurements and
simulations of a 3D magnonic crystals embedded in an on-chip mi-
croresonator. It was realized by two-photon lithography of a 3D wood-
pile structure and atomic layer deposition of a 30-nm-thin Ni film.
Operated near 14 and 24 GHz, the microresonator output revealed nu-
merous coherent magnons with distinct angular dependencies reflecting
the underlying face-centered cubic lattice. The micromagnetic simu-
lations show that some of the edge modes are localized at the curved
nanocaps and that they remain robust against changes of the field
orientation. These cap modes exhibit an unexpected phase evolution.
The findings advance the development of functional microwave circuits
with 3D magnonic crystals and strengthen their visionary prospects for
edge-dominated magnon modes.
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MA 45: Magnetic Relaxation and Gilbert Damping

Time: Thursday 9:30-11:00

MA 45.1 Thu 9:30 POT/0351
Nonlinear magnon-magnon coupling in a ferrimagetic YIG
sphere at cryogenic temperatures — eJoHANNES WEBER!:2,
RicHARD ScHLITZ3, SEBASTIAN T. B. GOENNENWEIN?, MATTHIAS
AvrraamMeR!2, and Hans HuesL!»24 — 1'Walther-Meifiner-Institut,
Bayerische Akademie der Wissenschaften, Garching, Germany —
2TUM School of Natural Sciences, Technische Universitit Miinchen,
Garching, Germany — S3Department of Physics, University of Kon-
stanz, Konstanz, Germany — *Munich Center for Quantum Science
and Technology (MCQST), Munich, Germany

Yttrium ion garnet (YIG) is known for its low magnetic damping prop-
erties, which are optimized in single crystalline YIG spheres, making it
a potent candidate for nonlinear magnonics. The magnetic spectrum
shows numerous so called Walker modes. Here, we present two-tone
pump and probe microwave spectroscopy measurements of the mag-
netization dynamics of a 250 yum YIG sphere. The data shows signa-
tures of three-magnon scattering, when the drive exceeds the first order
Suhl instability threshold. We quantitatively analyze the underlying
non-linearity for different Walker modes. These experiments enable a
pathway for probing quantum signatures in magnetic systems.

MA 45.2 Thu 9:45 POT/0351
Evidence of relativistic field-derivative torque in nonlin-
ear THz response of magnetization dynamics — eARPITA
Duttal, Praryay MuUkHERIEES, SwosTi P. Saranai!, So-
MASREE BHATTACHARIEE®, CHRISTIAN TzsCcHASCHEL?®, DEBANKIT
Privaparsui®, Kouki Mikuni?, Takuva Saron?® and RiTwik
MonpaL® — INISER Bhubaneswar, HBNI, Jatni, India — 2Max-Born
Institute, Berlin, Germany — 3ETH Zurich, Switzerland — *Institute
of Science Tokyo, Japan — ®Quantum Research Center for Chirality,

Okazaki, Japan — 6IIT (ISM) Dhanbad, India

The selective addressing of spins by THz electromagnetic fields via Zee-
man torque is one of the most successful means of controlling magnetic
excitations. Here, we show that the conventional Zeeman torque on the
spin is not sufficient, rather an additional relativistic field derivative
torque is essential to realize the observed magnetization dynamics. We
accomplish this by exploring the ultrafast nonlinear magnetization dy-
namics of a ferrimagnetic garnet when excited by two co-propagating
THz pulses. Having identified the Kaplan-Kittel mode at 0.48 THz,
resulting from the exchange interaction, we drive this to a nonlinear
regime. We find that the observed nonlinear trace of the magnetic
response cannot be mapped to the magnetization precession induced
by the Zeeman torque, while the Zeeman torque supplemented by an
additional FDT follows the experimental evidences.

MA 45.3 Thu 10:00 POT/0351
Quantum Landau-Lifshitz-Gilbert equation — eYUEFEI Liu —
Nordita, Stockholm University and KTH Royal Institute of Technol-
ogy, SE-10691 Stockholm, Sweden — Center for Quantum Spintronics,
Department of Physics, NTNU, Norwegian University of Science and
Technology, NO-7491 Trondheim, Norway

The classical Landau-Lifshitz-Gilbert (LLG) equations describe mag-
netization dynamics. Extending them to quantum systems is difficult,
but we introduce an effective equation that is considered as a quan-
tum analog of LLG equation [PRL 133, 266704 (2024)]. It reproduces
classical features for ferromagnetically coupled spin-1/2 dimers, yet
deviates strongly in antiferromagnetic and entangled cases, suggesting
a new paradigm beyond Lindblad-type master equations.

MA 45.4 Thu 10:15 POT/0351
Temperature dependence of volume and interface contribu-
tions to the magnetic damping of Permalloy thin films —
VERENA Nev!, KiLian Lenz?, FaBian Ganss?, RENE HUBNERZ,

JURGEN LINDNERZ, and e ANDREAS NEY! — lJohannes Kepler Uni-
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versitit, Linz, Osterreich — 2Helmholtz-Zentrum Dresden-Rossendorf,
Deutschland

The magnetic damping of NiggFeao (Permalloy, Py) thin films has been
reported to be lowest when sandwiched in Al cap and spacer layers [1].
Here we study the Gilbert damping parameter « as a function of Py
layer thickness via temperature- and frequency-dependent ferromag-
netic resonance (FMR) experiments. The full FMR dataset allows
to separate the Gilbert-like contributions to the FMR linewidth from
non-Gilbert-like ones like two magnon scattering processes. In addi-
tion, the Py thickness series allows to deconvolute « into its respective
bulk and interfacial contributions and their respective temperature de-
pendencies. While the bulk contribution monotonously decreases with
temperature from 0.0061(1) down to 0.0054(1), the interfacial contri-
bution shows a subsequent increase at low temperature. The remain-
ing bulk contribution, which is only of resistivity-like character, can be
considered to reflect the intrinsic magnetic damping properties of Py
thin films, while the interface contribution contains both resistivity-
and conductivity-like contributions [2].

[1] V. Ney et al. Phys. Rev. Materials 8, 124410 (2024)

[2] V. Ney et al. Phys. Rev. Materials (submitted, 2025)

MA 45.5 Thu 10:30 POT/0351
Thickness-dependent modulation of magnetization dynamics
in ultralow-damping Co;MnSi Heusler alloys measured by
ultrafast TR-MOKE — eLevi GeiEr!, ANULEKHA DE!, ANNA
Maria FrieperL!2, PuiLipp PIRRO', MARTIN AESCHLIMANN!, and
Georc voN FRrREyManN'3 — 1RPTU University Kaiserslautern-
Landau — 2Institut Jean Lamour, UMR CNRS 7198, Université de
Lorraine, 54000 Nancy, France — 3Fraunhofer Institute for Industrial
Mathematics ITWM, Kaiserslautern

We measure the laser-induced ultrafast demagnetization and subse-
quent damped precession of the magnetization dynamics in CoaMnSi
Heusler alloys of varying thicknesses (4 nm - 18 nm). The study is
performed by a time-resolved magneto-optical Kerr effect (TR-MOKE)
setup based on an all-optical pump-probe approach. An ultralow effec-
tive damping down to an effective Gilbert damping constant o« = 0.004
is measured for the 18-nm-thick sample, which increases with decreas-
ing applied magnetic field and increasing pump fluence. We attribute
this trend to the generation of incoherent magnons in addition to the
coherent magnons after excitation by the laser pulse. Moreover, we
observe a strong dependence of the effective damping parameter on
the film thickness. The effective damping decreases significantly with
increasing film thickness, presumably due to two-magnon scattering.
Interestingly the quenching of the magnetization during the demagne-
tization does not change significantly with pump fluence.

MA 45.6 Thu 10:45 POT/0351
Systematic Theory of Real-Time Atomistic Spin Dynamics —
eSArRAH DaMEROW and MicHAEL PorTHOFF — I. Institute of Theo-
retical Physics, University of Hamburg

We present a systematic response-theoretical approach for deriving
indirect interactions and novel couplings in the effective dynamics of
classical spins coupled to generic lattice-fermion models. Via a system-
atic twofold expansion of the exact time evolution operator, namely in
the coupling strength and in the retardation time, one identifies a
rich variety of spin-, orbital-, and site-dependent contributions to the
equations of motion. These include the familiar Ruderman—Kittel—
Kasuya—Yosida and the Dzyaloshinskii-Moriya interactions. Addi-
tional anisotropic terms, different types of Gilbert damping and of
geometrical spin torques, as well as various spin-inertia terms emerge.
While the order of expansion suggests the order of magnitude of the
effects, symmetry analysis allows for their classification. The practi-
cal feasibility of the approach is demonstrated with numerical results
obtained for a Chern insulator.
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MA 46: Magnetic Imaging Techniques Il

Time: Thursday 9:30-10:45

MA 46.1 Thu 9:30 POT/0361
Spin-Disorder-Induced Angular Anisotropy in Polarized
Magnetic Neutron Scattering — Ivan TiTtov, eVENUs Ral, and
ANDREAS MIicHELS — Department of Physics and Materials Science,
University of Luxembourg, 162A Avenue de la Faiencerie, 1511 Lux-
embourg

We experimentally report a hitherto unseen angular anisotropy in the
polarized small-angle neutron scattering (SANS) cross section of a
magnetically strongly inhomogeneous material [1]. Based on an an-
alytical prediction using micromagnetic theory, the difference between
the spin-up and spin-down SANS cross sections is expected to show
a spin-disorder-induced anisotropy. The effect is particularly pro-
nounced in inhomogeneous magnetic materials, such as nanoporous
ferromagnets, magnetic nanocomposites, or steels, which exhibit large
nanoscale jumps in the saturation magnetization at internal pore-
matrix or particle-matrix interfaces. Analysis of the experimental neu-
tron data constitutes a method for determining the exchange-stiffness
constant. Our results for the nuclear-magnetic interference terms con-
tained in the polarized magnetic neutron scattering cross section might
also be of relevance to other neutron techniques.

[1] I. Titov, M. Bersweiler, M. P. Adams, E. P. Sinaga, V. Rali, S.
Lis¢ak, M. Lahr, T. L. Schmidt, V. M. Kuchkin, A. Haller, K. Suzuki,
N.-J. Steinke, D. A. Venero, D. Honecker, J. Kohlbrecher, L. F. Bar-
quin, and A. Michels, Phys. Rev. Lett. 135, 196706 (2025)

MA 46.2 Thu 9:45 POT/0361
Beam focusing with nested mirror optics(NMO) at
RESEDA — eFLORIAN ScHONLEITNERMZ2, DENis MEeTTUS2, Jo-
HANNA Jocnum?, and CHrisTiIAN PrLEIDERERD2 — 1Physik-
Department, Technische Universitit Miinchen, Germany — 2Heinz
Maier-Leibnitz Zentrum (MLZ), Technische Universitdt Miinchen,

Garching, Germany

The RESEDA (REsonance Spin Echo for Diverse Applications) instru-
ment is a spectrometer that can use the MIEZE(Modulated IntEnsity
with Zero Effort) method, a variant of neutron spin echo(NSE) that
uses radio frequency(RF) spin flippers instead of static magnetic fields
and that can measure samples that depolarise the beam. As a next
step for improving the experimental setup it was proposed that nested
mirror optics should be integrated to focus the beam at varios com-
ponents of the instrument. Focusing the beam at the sample might
allow measurements of samples with smaller sizes, such as samples in
a diamond anvil cell. It also might allow for measurements at higher
scattering angles, as it could reduce phase aberrations for the MIEZE
method. Focusing the beam at the RF-flippers allows to build smaller
AC-coils, leading to higher accessible frequencies, and consequently
might lead to a better energy resolution of the spectrometer. In order
to create an efficient setup that does not introduce additional artifacts,
careful consideration of all effects caused by inserting NMO is neces-
sary. Here we will present preliminary results of the simulations of
NMO integration and discuss their potential.

MA 46.3 Thu 10:00 POT/0361
Towards Halbach spheres - Icosahedral symmetry is not
just cool anymore — eINco REHBERG! and PETER BLUMLERZ —
IExperimental Physics, University of Bayreuth, Germany — 2Institute
of Physics, University of Mainz, Germany

Halbach spheres [e.g.1] are an ideal theoretical solution for generat-
ing homogeneous magnetic fields. Experimentally, a continuous mag-
netisation profile is difficult to realise, and the inaccessibility of the
sphere’s interior favours the use of Halbach rings [2,3]. An alternative
is to arrange discrete magnets on the surface of a sphere. Regular poly-
hedra with a high degree of symmetry are well suited to approximate
spherical Halbach configurations [3,4]. Icosahedral symmetry is espe-
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cially effective at producing uniform magnetic fields (4th order saddle
points).

[1] Peter Bliimler and Helmut Soltner, Practical Concepts for De-
sign, Construction and Application of Halbach Magnets in Magnetic
Resonance. Appl. Magn. Reson. 54, 1701 (2023).

[2] Ingo Rehberg and Peter Bliimler, Analytic approach to creating
homogeneous fields with finite-size magnets, Phys. Rev. Appl. 23,
064029 (2025).

[3] Ingo Rehberg and Peter Bliimler, Halbach two point oh: Op-
timize uniform fields with clusters and rings of permanent magnets.
https://doi.org/10.5281/zenodo. 15006677 (2025).

[4] Ingo Rehberg, Dipole Cluster Inspector - A Duty-
Free Python GUI for Exploring 569 Magnetic Configurations.
https://doi.org/10.5281 /zenodo. 10084573 (2025).

MA 46.4 Thu 10:15 POT/0361
Shaken, not stirred: Using vibrations for sub-10nm resolution
scanning X-ray microscopy imaging — eSiMoNE Finizio, BEN-
JAMIN WaTTS, BENEDIKT ROSNER, and JORG RAABE — Paul Scherrer
Institut, Villigen PSI, Switzerland

In order to fully exploit the significantly higher coherent photon flux
offered by the novel diffraction-limited light sources for high-resolution
imaging, scanning microscopy techniques need to tackle imaging over-
heads and the unavoidable vibrations at the nanometric scales, both
hindering the achievement of sub-10nm resolutions in routine condi-
tions.

In most scanning microscopy endstations, significant effort and ex-
pense is dedicated to fight these unavoidable vibrations. In this work,
we propose to stop fighting vibrations, and instead harness their poten-
tial to provide a uniform sampling at the nanoscale. This is achieved
by relaxing the positioning precision requirements and sampling the
position of the sample with a fast (10 kHz) clock, significantly above
the mechanical eigenfrequencies of the sample assembly. An image is
then created by binning the recorded positions and photon counts ac-
cording to a user-defined pixel size. With this method, the routine
imaging of sub-10nm features could be demonstrated.

MA 46.5 Thu 10:30 POT/0361
Magnetic interactions and magnetic field distributions in van
der Waals heterostructures with Fe;GeTez, — eJoacHIM DAHL
TrOMSEN!, QIANQIAN LaAN!, Eva DUFT!, ZDENEK SOFER2, NIKOLAI
KiseLEV3, and RaraL DuNIN-Borkowskl! — 1Ernst Ruska-Centre
for Microscopy and Spectroscopy with Electrons, Forschungszentrum
Jiilich, Jiilich, Germany — 2Department of Inorganic Chemistry, Uni-
versity of Chemistry and Technology Prague, Prague, Czech Republic
— 3Peter Griinberg Institute and Institute for Advanced Simulations,
Forschungszentrum Jiilich, Jiilich, Germany

Magnetic van der Waals (vdW) materials are promising for mem-
ory and logic applications because their properties are highly tunable
and they integrate readily into heterostructures that exploit prox-
imity and interlayer effects. However, depth-resolved imaging of in-
terlayer coupling is challenging in plan-view, where contrast is inte-
grated through the sample. Here we use cross-sectional Fe3GeTez
(FGT)/graphite/FGT heterostructures to probe coupling between ver-
tically stacked FGT layers across separations of 0-110 nm. We use
Lorentz TEM and off-axis electron holography to visualize the domain
structure and map the magnetic field inside and outside the vdW
heterostructures, resolving how the interaction evolves with spacer
(graphite) thickness. We find that domain alignment between FGT
flakes is set by their separation, and that a weak interaction persists
even at a separation of 110 nm. These measurements provide design
guidance for vdW heterostructure devices that rely on controlled in-
terlayer interactions between magnetic textures.
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MA 47: Altermagnets V

Time: Thursday 15:00-18:00

MA 47.1 Thu 15:00 HSZ/0002
Electronic correlations and non-colinear spins driving
chirality-induced spin selectivity — JacEk HerBrycu'!, NicoLE
NaBER2, and eMaR1A DacHOFERZ — 1 Wroclaw University of Science
and Technology, Wroclaw, Poland — 2FMQ, Universitit Stuttgart,
Stuttgart, Germany

Starting from a non-interacting p-orbital model for helical organic
molecules, we look at the impact of onsite Hubbard and Hund’s-rule in-
teractions. We find that they can induce an orbital-selective Mott tran-
sition as well as a block spiral with non-colinear helical magnetic order.
We then investigate the resulting chiral bands and find them to be
partially spin polarized, a manifestation of p-wave magnetism. Using
density-matrix renormalization group, cluster perturbation theory and
Monte-Carlo methods, we find that small spin-orbit coupling together
with strong correlations robustly leads to spin-polarized bands, even
at moderately high temperature and for short correlation lengths. We
thus propose this combination as an explanation of chirality-induces
spin selectivity and also discuss the interplay of such non-colinear spin
patterns with magnetised leads.

MA 47.2 Thu 15:15 HSZ/0002
Chiral phonon-electron interaction in altermagnets
eArMANDO ConsigLio!, GiancarLo Panaccione!, and DoMENICO
D1 SanTe!2 — LONR-Istituto Officina dei Materiali (IOM), Unita di
Trieste, Strada Statale 14, km 163.5, 34149 Basovizza (TS), Italy —
2Department of Physics and Astronomy, University of Bologna, 40127
Bologna, Italy

The recent discovery of altermagnetism has opened new frontiers in
condensed matter physics, bridging the behaviour of collinear anti-
ferromagnets and ferromagnets. Altermagnetic materials exhibit zero
net magnetization while hosting spin-split electronic bands, suggest-
ing novel couplings between lattice and electronic degrees of freedom
with potential implications for chiral phonon formation and magneto-
phononic effects. In this study, we focus on MnTe and CrSb and
present two main results. First, we identify signatures of chiral
phonons in the presence of altermagnetic order. Second, we analyze
the coupling between these chiral phonon modes and the low-energy
electronic states of the compounds, revealing new magneto-phononic
interactions. The work provides insight into the interplay between
spin order and lattice dynamics in altermagnetic materials, highlight-
ing their potential for novel spintronic and phononic functionalities.

MA 47.3 Thu 15:30 HSZ,/0002
Spin polarized optical excitation in altermagnetic RuO;
— ePauL HEerRrGEN!, Luca Haac!, SteEpHAN Wust!, MARIUS
WEBER!, AKASHDEEP AKASHDEEP2, MaTHias KrAui?, GERHARD
Jakos?, Hans CHRISTIAN SCHNEIDER!, BENJAMIN STADTMULLERS,
and MARTIN AESCHLIMANN! — !Department of Physics and Research
Center OPTIMAS, RPTU University Kaiserslautern-Landau, 67663
Kaiserslautern, Germany — 2Institute of Physics, Johannes Guten-
berg University Mainz, 55099 Mainz, Germany — 3Institute of Physics,

University of Augsburg, 86159 Augsburg, Germany

Altermagnetic materials open new avenues for spintronic applications
in compensated magnets due to the spin-split band structure. This un-
conventional electronic configuration enables access to spin-polarized,
all-optical excitation despite the absence of a net magnetization.

In this work, we experimentally probe optically induced spin polar-
ization in the altermagnetic material candidate RuO2 [1]. The out-
of-plane Néel vector of the system allows for the detection of the in-
duced spin polarization via polar magneto-optical Kerr effect (MOKE)
measurements. In light of the ongoing debate surrounding the alter-
magnetic nature of RuO3, we conducted a systematic study across a
range of film thicknesses. Our results show that altermagnetic behav-
ior is observable only in the thinnest films, while increasing thickness
leads to a progressive suppression of the characteristic altermagnetic
response.

[1]: Weber et al., arXiv:2408.05187 (2024)

MA 47.4 Thu 15:45 HSZ/0002
Non-collinear achiral altermagnetic semiconductor
eMeNcLI Hul, MIkeL Iraoral, PauL McCLARTY2, JEROEN VAN

pEN Brink!:3, and Ma1ia G. VEraNIORY®® — 1Leibniz Institute for
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Solid State and Materials Research, IFW Dresden, Helmholtzstrafe
20, 01069 Dresden, Germany — 2Laboratoire Léon Brillouin, CEA,
CNRS, Université Paris-Saclay, CEA-Saclay, 91191 Gif-sur-Yvette,
France — 3Wiirzburg-Dresden Cluster of Excellence Ct.qmat, Technis-
che Universitat Dresden, 01062, Dresden, Germany — 4Département
de Physique et Institut Quantique, Université de Sherbrooke, Sher-
brooke, J1K 2R1 Québec, Canada. — 5Donostia International Physics
Center, 20018 Donostia-San Sebastian, Spain

Altermangnets (AMs) constitute a novel family of magnetic materials
characterized by the absence of net magnetization and the presence
of spin-polarized band structures. Whereas AM phases were initially
proposed in collinear structures, the recently discovered noncollinear
chiral AMs stand out for their distinct hedgehog spin texture and mul-
tifunctionality in spintronics. In this work, we deepen the characteriza-
tion of these systems by constructing a Landau theory for noncollinear
achiral AMs. Furthermore, we demonstrate that the achiral symme-
try of the crystal is reflected in the spin texture in reciprocal space,
which presents only spatial-even multipoles. These multipoles, dis-
tinguished from those in collinear AMs via the high-order secondary
order parameters, can couple to many phenomena. Our results sug-
gest non-collinear achiral AMs as a promising platform for spintronics
applications due to the potential to achieve various spin textures.

MA 47.5 Thu 16:00 HSZ/0002
Circular Dichroism in Resonant Photoelectron Diffraction on
Altermagnetic MnTe Films — eLENA HIRNET, MARCO DITTMAR,
MaximiLiaN UnzeLmaNnN, and FriepricH REINERT — Exp. Physik
VII and Wiirzburg-Dresden Cluster of Excellence ctd.qmat, Univer-
sitdt Wiirzburg, Germany

Altermagnets have lately attracted great attention combining antifer-
romagnetic spin alignment in real space with a momentum-dependent
spin polarization of the electronic states in the band structure. One
of the proposed altermagnet work horse materials is MnTe [1,2]. Re-
cently, it has been theoretical predicted that the circular dichroism
observed in resonant photoelectron diffraction patterns serves as a
direct probe of the altermagnetic sublattice texture [3]. Here, we
present resonant photoemission experiments conducted at soft x-ray
photon energies corresponding to the Mn L2 3 absorption edge. In
the corresponding photoelectron diffraction pattern, we can identify
the scattering processes of electrons — photoexcited from the Mn-3d
states — with the surrounding sublattice atoms. In particular, we find
Mn-Mn and Mn-Te forward-scattering peaks and will discuss their
dichroic texture which compares very well with the theoretical calcu-
lations [3].

[1] L. Smejkal et al., Phys. Rev. X 12, 031042 (2022)

[2] J. Krempasky et al., Nature 626, 517-522 (2024)

[3] P. Kriiger, Phys. Rev. Let 135, 196703 (2025)

MA 47.6 Thu 16:15 HSZ/0002
Atomic altermagnetism — oRoODRIGO JAESCHKE-UIERGO!,
VENKATA K. BuARADWAJ!, WaRLLEY CaMmpos?, RICARDO

ZARzUELAY, NikoLaos Biniskos®, RAFAEL M. FERNANDEs?, ToMAS
Junawirr®, Jatro SiNoval, and LiBor SmEikarn?:6:1:5 — 1Johannes
Gutenberg Universitit, Mainz, Germany — ?Max Planck Institute
for the Physics of Complex Systems, Dresden, Germany — 5Charles
University, Prague, Czech Republic — 4University of Illinois Urbana-
Champaign, Urbana, USA — 5Czech Academy of Sciences, Prague,
Czech Republic — ®Max Planck Institute for Chemical Physics of
Solids, Dresden Germany

Altermagnetism has recently been verified experimentally in MnTe and
CrSb, which feature two sublattices with antiparallel magnetic dipole
moments. In this talk, I will introduce the concept of atomic altermag-
netism, a form of ferroic higher-order partial waves of the atomic spin
density. Using spin-symmetry analysis and a partial-wave decomposi-
tion of first-principles spin densities, we demonstrate such non-dipolar
spin order in MnTe, CrSb and KV2SezO, where it coexists with the
Néel order. In the Mott insulator BaaCaOsOg, we uncover a strik-
ing case of pure atomic altermagnetism, which is entirely absent of
dipolar sublattice order. These results show that altermagnetism can
occur without Néel order. Finally, I will show that KV2Se2O and
BayCaOsOg are predicted to host giant spin-splitter angles of up to
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42° and 26°, respectively demonstrating that strong altermagnetic re-
sponses can emerge without requiring the staggered Néel order of local
dipole moments.

15 min break

MA 47.7 Thu 16:45 HSZ/0002
High-field magnetotransport and quantum oscillations in
altermagnetic CrSb — eSajaL NapuviLe TuapatuiLb2, B.
V. Scuwarze!, T. Korrte!, M. Usnrarz!, C. MuLLER?*, P.
RitzingerR3?, K. VyBorny3, T. SperioTis®, J. PospisiL?, R. G.
HernanDpezS, H. Reicanova®, D. KrieeNer3, J. WosNitzal:2,
and T. HeLm! — !Dresden High Magnetic Field Laboratory (HLD-
EMFL), HZDR, Germany — Z2Institute of Solid-State and Materi-
als Physics, TU Dresden, Germany — 3Institute of Physics ASCR,
Czech Republic — “4Charles University, Czech Republic — SInstitute
of Nanoscience and Nanotechnology, Greece — 6Universidad del Norte,
Colombia

Within the family of altermagnets, CrSb is a metallic, collinearly
ordered material that exhibits particularly strong symmetry-induced
spin splitting in its band structure. In this study, we combine elec-
trical magnetotransport measurements up to 70 T on microfabricated
single-crystalline CrSb with first-principles calculations to investigate
its Fermi surface. Our experiments reveal a non-saturating magne-
toresistance and nonlinear Hall resistivity consistent with multiband
charge transport. Notably, we report the observation of Shubnikov-de
Haas quantum oscillations in CrSb. Band-structure calculations, when
compared with our measurements, accurately reproduce the expected
Fermi-surface geometry. These results confirm the predicted electronic
band structure of CrSb, establish robust multi-charge-carrier transport
at high fields, and highlight the importance of high-field experiments
for mapping electronic band structures of altermagnets.

MA 47.8 Thu 17:00 HSZ/0002
Altermagnetism in RuO2? An experimental study on
strain and stoichiometry in heterostructures o MAIK
GAERNER!, NIKLAS SCHMOLKA', ALEXANDER WEISSBACHZ, JOACHIM
WorLscHLAGER?, KARSTEN RoTT!, JAN SCHMALHORST!, MARTIN
WorTMANN? | and GUNTER REiss! — !Bielefeld University, Germany
— 20snabriick University, Germany — 3Bielefeld University of Ap-
plied Sciences and Arts, Germany

RuOs is a widely studied altermagnetic candidate material, but its
magnetic ground state remains actively debated. While some studies
find little to no evidence of altermagnetic order in RuOsg thin films
[1,2], others report on clear signatures of altermagnetism [3]. Strain
and stoichiometry are widely regarded as key parameters for electronic
and magnetic properties of RuO2 [4,5].
Here, we analyze the impact of strain as well as stoichiometry on the
appearance of altermagnetic order in RuO2. Therefore, we investigate
RuOg heterostructures, probing e.g. spin-torques and tunnel magneto-
resistance. Through an accompanying, systematic X-ray photoelectron
spectroscopy study, we analyze the thermal instability of oxidation
states in the near surface region to elucidate the role of process tem-
perature in the production of heterostructures.

[1] Akashdeep et al., arXiV:2510.08064 (2025)

[2] Jechumtal et al., arXiV:2508.11481 (2025)

[3] Noh et al. Phys., Rev. Lett. 134, 246703 (2025)

[4] Brahimi et al., J. Phys. Condens. Matter 37 395801(2025)

[5] Smolyanyuk et al., Phys. Rev. B 109, 134424 (2024)

MA 47.9 Thu 17:15 HSZ/0002
Altermagnetic non-reciprocal magnon transport in insulat-
ing d-wave orthoferrites — eJonas KOHLER!, EDGAR GALINDEZ-
RuaLes!, Suixun Cao?, UrricH Nowak?®, GERHARD JakoB!, and
Matnias Kriur! — lnstitute of Physics, Johannes Gutenberg Uni-
versity Mainz, 55099 Mainz, Germany. — 2?Materials Genome In-
stitute, Institute of Quantum Science and Technology, International
Center for Quantum and Molecular Structures, Shanghai University,
99 Shangda Road, Shanghai, 200444, China. — 3Fachbereich Physik,
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Universitat Konstanz, Universitéatsstr. 10, Konstanz, 78457, Germany.

Altermagnetic materials have recently been predicted to host unique
magnonic phenomena, including chiral magnon modes, anisotropic
magnon lifetimes, and spin transport without additional symmetry
breaking by magnetic fields [1].

We present non-local transport in the insulating rare-earth ortho-
ferrites LuFeO3 and YFeO3. We observe a non-zero magnon spin-
transport signal for the Spin-Hall-injected magnons, indicating a field-
free spin-biased magnon transport. Using thermal excitation via the
Spin-Seebeck effect, we observe a strong directional dependence. The
signal in the I' — U direction has the opposite sign from the one in
the I' — U’ direction, while it vanishes along and perpendicular to the
easy axis, suggesting a suppression along those crystallographic direc-
tions. This shows the altermagnetic spin split magnons, and we can
reproduce the observation with an atomistic spin dynamics model.

[1] L. Smejkal, Phys. Rev. Lett., 2023, 131, 256703.

MA 47.10 Thu 17:30 HSZ/0002
Magnetic structure and the detwinning effect under ap-
plied magnetic field in the altermagnet a-MnTe — eFEIHAO
Pan!, Yisuur Znoul, SaBreeNn Hammoupal, Yineuao Zuul,
SoonYEON SHIN!, KARIN ScHMALzL2, WOLFGANG ScHMIDTZ, ERIC
REessoucHE?, OscarR RamoN FaBeLo Rosa?, and Yixi Sul — 1Jiilich
Centre for Neutron Science (JCNS) at the Heinz Maier-Leibnitz Zen-
trum (MLZ), Forschungszentrum Jiilich, Lichtenbergstrasse 1, D-85747
Garching, Germany — 2Jiilich Centre for Neutron Science (JCNS) at
ILL, Forschungszentrum Jiilich, F-38000 Grenoble, France — 2IRIG,
CEA and Université Grenoble Alpes, CEA Grenoble, F-38054 Greno-
ble, France — *Institut Laue-Langevin, 71 avenue des Martyrs, 38042
Grenoble Cedex 9, France

Altermagnetism has garnered significant interest due to spin splitting
without relativistic spin-orbit coupling and its promising applications
in spintronics. We have recently carried out a detailed single-crystal
neutron diffraction study of a-MnTe under applied in-plane magnetic
field. We found that a moderate field can generate a strong detwin-
ning effect of magnetic domains. The determination of the magnetic
structure of a-MnTe, carried out under both the twined and detwinned
conditions, allows us to conclude that the magnetic moment of Mn is
indeed colinearly ordered and is uniquely aligned along the crystal-
lographic [1,1,0] direction. This important finding can pave the way
for future investigations of altermagnetic phenomena, such as chiral
magnon splitting and unconventional spin transport, in a-MnTe under
almost detwinned conditions via a wide range of experimental probes.

MA 47.11 Thu 17:45 HSZ/0002
Altermagnetism from the point of view of M&ssbauer spec-
troscopy and other local probes — oFELIX SEEwALD!, TILL-
MANN WEINHOLD!, CorRNELIUS HERRMANN!, JAN FRIEDRICHSEN!,
DoMmeNic Nowak?, RoweENA WACHTEL?, RAJIB SARKAR!, SABINE
WurMEHL?, and Hans-Henning Krauss! — TFMP, TUD Dresden
University of Technology — 2Leibniz Institute for Solid State and Ma-

terials Research, IFW, Dresden

Altermagnetism has emerged as a hot topic of interest in solid state
magnetism during recent years. Altermagnets combine a compensated
antiferromagnetic structure with spin-split electronic bands. [1, 2]

We want to discuss what one can learn about altermagnetism from
(nuclear) local probe spectroscopy, focusing mainly on M&ssbauer spec-
troscopy (MBS) and NMR/NQR.

Depending on the type of altermagnet and the easy axis of the anti-
ferrromagnetic order, local probes can prove or disprove the altermag-
netic order. For d-wave altermagnets in Mdssbauer spectroscopy and
NMR/NQR studies the interplay between the local electric field gra-
dient and the local magnetic hyperfine field may directly differentiate
the altermagnetic sites.

We wull discuss Mossbauer spectroscpy as well as NMR/NQR stud-
ies on candidates FeFg, FeF3, LagO2FeMnOSe2 and furthermore high-
light the challenges and restrictions they are connected with.

[1] L. Smejkal et al., Phys. Rev. X 12, 031042 (2022)

[2] Fender et al., J. Am. Chem. Soc., 147, 2257-2274 (2025)
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MA 48.1 Thu 15:00 HSZ/0004
Linear and nonlinear zero-field spin waves in transver-
sally magnetised low-damping, half-metallic Co2MnSi waveg-
uides — eANNA Maria FriepeL!'2, MoRiTz BECHBERGER!, BJORN
Heinz!, SEBASTIEN PETIT-WATELOT?, STEPHANE ANDRIEUZ, and
PuiLipp PiIrro! — 1Fachbereich Physik and Landesforschungszen-
trum OPTIMAS, RPTU Kaiserslautern-Landau, 67663 Kaiser-
slautern, Germany — 2Institut Jean Lamour, UMR CNRS 7198, Uni-
versité de Lorraine, 54000 Nancy, France

We report on zero-field spin waves in the linear and nonlinear regime
propagating over tens of micrometers in transversally magnetised
CoaMnSi waveguides. The remanent configuration is stabilised by
the intrinsic cubic magnetocrystalline anisotropy of the L2;-ordered
Heusler compound, which enables an operation in the favourable
Damon-Eshbach geometry, yielding large spin wave group velocities
and propagation lengths associated with the large saturation magneti-
sation Mg ~ 1000 kA /m and the low Gilbert damping o < 1073 in the
half-metallic, L21-ordered Co2MnSi. The cubic anisotropy not only
allows for a reconfigurable remanent geometry and stable remanent
operation, but also impacts the nonlinear magnetisation dynamics,
yielding for instance a first order instability suppression range over
several GHz. Investigating the linear and nonlinear dynamics in mi-
crostructured waveguides in remanence by Brillouin light scattering,
this study consolidates the great interest in the half-metallic CooMnSi
particularly for hybrid magnonic-spintronic applications at zero exter-
nal bias fields.

MA 48.2 Thu 15:15 HSZ/0004
Long-range propagating paramagnon-polaritons in organic
free radicals — eSEBASTIAN KNAUER!, RoMAN VERBAZ, ROSTYSLAV
O. SEruA'3, DENYs SLoBODIANIUK?, DaAvID ScuMoLL!3, ANDREAS
Nev?, Serges O. DeMoxriTov®, and AnNDRiI V. CHUMAK! —
IFaculty of Physics, University of Vienna, 1090 Vienna, Austria. —
2V. G. Baryakhtar Institute of Magnetism of the NAS of Ukraine,
03142 Kyiv, Ukraine. — 3Vienna Doctoral School in Physics, Uni-
versity of Vienna, 1090 Vienna, Austria. — *Institut fiir Halbleiter-
und Festkorperphysik, Johannes Kepler Universitat, 4040, Linz, Aus-
tria. — PInstitute for Applied Physics, University of Miinster, 48149
Miinster, Germany.

Magnetic materials can host magnons below their Curie or Néel tem-
perature, whereas in their paramagnetic phase, only short-range para-
magnons are observed. We show that the organic free radical TEMPO
supports long-range coherent spin dynamics well above its Néel tem-
perature. Using all-electrical propagating spin-wave spectroscopy with
on-chip microwave lines and external fields, we observe coherent excita-
tions up to 23 GHz with group velocities above 100 km s~ over 8 mm,
exceeding calculated paramagnon velocities. Dispersion and pulse-
propagation modelling identify these modes as paramagnon-polaritons,
hybrid spin-photon excitations guided by the TEMPO column. This
establishes organic free radicals as tunable paramagnetic magnonic me-
dia for microwave circuitry, spintronics, and high-frequency classical
and quantum information processing [1].
[1] S. Knauer et al., RS, 2025 DOI: 10.21203/rs.3.rs-7990671/v1

MA 48.3 Thu 15:30 HSZ/0004
Nonlinear frequency mixing in spin-wave transducers —
eMarTHIAS WAGNER, FELIXx KoHL, BiJorn HEeiNz, and PHILIPP
Pirro — Fachbereich Physik and Landesforschungszentrum OPTI-
MAS, RPTU Kaiserslautern- Landau, D-67663 Kaiserslautern, Ger-
many

The demand for higher data transmission rates and high level of minia-
turization has drawn attention to spin waves as a potential platform
for building future radio frequency devices. So far, a lot of research
has been carried out in optimizing prototype devices solely relying
on continuous single-frequency operation. Nevertheless, the question
how spin-wave transducers perform when real, multi-frequency signals
are applied still is an open research subject that is especially relevant
in the high-power regime where nonlinear spin-wave scattering leads
to intermixing of frequency components within the passband. In this
study, we quantify the nonlinear distortions caused by two-tone sig-
nals in spin-wave transducers by measuring relevant parameters, such
as the 1-dB compression point and the third-order intercept point. Our
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results enable direct comparison between spin-wave based devices and
conventional RF technology at the application level.

MA 48.4 Thu 15:45 HSZ/0004
Temperature-dependent characterization of spin-wave trans-
ducers — oJULIEN SCHAFER, BJORN HEINZ, and PHILIPP PIRRO —
Fachbereich Physik and Landesforschungszentrum OPTIMAS, RPTU
Kaiserslautern- Landau, D-67663 Kaiserslautern, Germany

In radiofrequency technology, spin-wave-based (SW) communication
building blocks, such as limiters and isolators, offer a low-energy al-
ternative to traditional electronic devices. These magnonic communi-
cation devices consist of micrometer-sized antenna pairs that allow
for tuning of the bandwidth and the frequency range through an-
tenna shaping and adjustment of the applied magnetic field. Especially
their compact size makes magnonic circuits attractive for on-chip in-
tegration, aiming to replace bulky electronic counterparts in crowded
surroundings, such as cryostats and satellites. Following the objec-
tive to expand the SW transducer applicability to low-temperature
environments, we study the propagation of SWs at various temper-
atures ranging from room temperature to 2 K. Understanding the
impact of temperature-dependent variations in magnetic material pa-
rameters, including saturation magnetization and SW lifetime, on dis-
persive propagation characteristics is essential for engineering suitable
devices. Our research provides insight into temperature-dependent in-
sertion loss and isolation, consequently validating the applicability of
SW transducers beyond room temperature conditions.

MA 48.5 Thu 16:00 HSZ/0004
Uniaxial strain response of antiferromagnetic magnons —
eMANUEL KNAUFT, ARTHUR VON U.-S. SCHWARK, MATTEO MINOLA,
and BERNHARD KEIMER — Max Planck Institute for Solid State Re-
search, Stuttgart, Germany

With the suggested paradigm shift away from conventional transistors
towards lower loss devices, magnonics has attracted considerable at-
tention in recent years. Generation, manipulation and detection of
magnons are prerequisites for successful integration into microstruc-
tured chips. One potential phase space parameter to control magnon
behavior is strain. In particular, in antiferromagnetic iridates with
perovskite structure, it has recently been shown that the magnon en-
ergy can be varied by as much as 40% with small uniaxial strain of
about 0.1% [1]. These ideas can also be extended to spatially inho-
mogeneous strain environments. We will demonstrate ideas of guiding
magnons through bending single crystals and show results of finite
element simulations and confocal Raman scattering.

[1] Kim et al., Nat. Commun. 13, 6674 (2022)

MA 48.6 Thu 16:15 HSZ/0004
Antiferromagnetic magnon condensation — eDAvID ANGSTER!,
Tosias DANNEGGER!, ULricH Nowak!, and VERENA Breum? —
IUniversity of Konstanz, Germany — 2Eindhoven University of Tech-

nology, Netherlands

The Bose-Einstein condensation (BEC) is a phase transition of a bo-
son gas in which the ground state becomes macroscopically occupied
below a critical temperature. BEC of bosonic quasiparticles, such as
magnons, has been realised experimentally through active pumping of
their density above a threshold value, since their number is not con-
served in thermal equilibrium. This non-equilibrium magnon BEC was
first demonstrated by Demokritov et al. [1|. Here, we present atom-
istic spin dynamics (ASD) simulations of antiferromagnetic hematite.
The pumping of high-energy magnon modes triggers magnon redistri-
bution via scattering processes that ultimately lead to condensation
in the ground state, visible as an overproportional and non-thermal
occupation of the low-frequency modes. Exploiting the non-linearity
of ASD, we explore the key characteristics of BEC formation [2]: 1. a
pumping threshold, 2. the spontaneous emergence of coherence, and
3. the shift of the magnon chemical potential.

[1] Demokritov et al., Nature 443, 430-433 (2006)

[2] Schneider et al., Nat. Nanotechnol. 15, 457-461 (2020)

MA 48.7 Thu 16:30 HSZ/0004
High-Resolution Field Mapping of Parametric-Instability
Thresholds in YIG Films: Fine Structure and Magnon-



Dresden 2026 — MA

Thursday

Phonon Hybridization — eTamara AzevEpo!, RosTysrav O.

SeErHAZ, Yannik Kunzl!, Martuias R. Scuwrizer!, VitaLiy
I. VasyucHkAl, MiksHAIL KosTYLEV?, BURKARD HILLEBRANDS!,
and ALEXANDER A. SErRGA! — !Fachbereich Physik and Landes-
forschungszentrum OPTIMAS, RPTU Kaiserslautern-Landau, 67663
Kaiserslautern, Germany — 2Faculty of Physics, University of Vienna,
1090 Vienna, Austria — S3Faculty of Physics, University of Western
Australia, 6009 Perth, Australia

Parametric electromagnetic pumping of magnons is a central technique
for exciting and amplifying spin waves. Determining the parametric-
instability threshold where the supplied energy compensates intrinsic
magnon damping is essential for understanding and controlling this
process. Using a highly sensitive automated measurement scheme
based on quasi-continuous-wave excitation from a vector network ana-
lyzer and a microstrip resonator, we determined the instability thresh-
old in tangentially magnetized yttrium-iron-garnet (YIG) films as a
function of the external field Hy with unprecedented magnetic-field
resolution. For parallel pumping, the threshold power exhibits dis-
tinct features originating from magnon hybridization with transverse
and longitudinal phonons, as well as fine structure caused by the com-
petitive excitation of thickness modes. These results highlight the dy-
namics specific to parallel parametric pumping that govern the onset
of instability and provide crucial insight for efficient magnonic devices.

15 min break

MA 48.8 Thu 17:00 HSZ/0004

Stability of a magnon Bose-Einstein condensate under two-
tone pumping — eFranziska KUHN!, LArs ScHIESSER!, MATTHIAS
R. ScHWEIZER!, VITALIY I. VAsyucHKkAl, GEORG vON FREYMANNDZ,
Maruias WEILER!, BurRkARD HiILLEBRANDs!, and ALEXANDER A.
SErcA! — 1Fachbereich Physik and Landesforschungszentrum OPTI-
MAS, RPTU Kaiserslautern-Landau, 67663 Kaiserslautern, Germany
— 2Fraunhofer Institute for Industrial Mathematics ITWM, Fraun-

hofer Platz 1, 67663 Kaiserslautern, Germany

In our work we investigate the stability of magnon Bose-Einstein con-
densates (BEC) in yttrium-iron-garnet films under two-tone pumping.
First, to create a magnon BEC, the magnon gas is populated above
the thermal level by external injection of magnons through parametric
pumping. For flexible control of the excitation conditions, we employ
a broadband microstrip antenna, allowing continuous tuning of the
pumping frequencies. Second, after the magnon BEC is formed, its sta-
bility is tested by disturbing it with a second pumping pulse at a lower
frequency. By shaking the magnon system without generating addi-
tional magnons, we aim to properly identify stability conditions of the
magnon BEC in a time-varying environment. The measurements are
performed using wave vector resolved Brillouin light scattering spec-
troscopy as an optical detection method for magnons. This research
was funded by the Deutsche Forschungsgemeinschaft (DFG, German
Research Foundation)-TRR 173/3-268565370 Spin+X (Project B04
and B13).

MA 48.9 Thu 17:15 HSZ/0004
Modelling spin-wave interference with electromagnetic leak-

age in micron-scaled spin-wave transducers — eFrLIx KoHL!,

BiorN HEeNz!, MarTHIAS WAGNER!, CHRISTOPH ADELMANNZ,
Frorin CruoTaru?, and PuiLipp PiRro! — !Fachbereich Physik
and Landesforschungszentrum OPTIMAS, RPTU Kaiserslautern-
Landau, D-67663 Kaiserslautern, Germany — 2imec, Kapeldreef 75,

3001 Heverlee, Belgium
Utilization of spin-wave transducers for radio-frequency signal process-

ing provides significant potential due to intrinsic tunability, scalability
and nonlinearity. However, such components can exhibit passband rip-
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ples, distortions in their transmission band, diminishing their operation
and functionality. In this work, we experimentally identify the inter-
ference with the electromagnetic crosstalk (EM) as a major source of
passband ripples and provide a simple analytic model to predict its im-
pact on device operation. The results are in good agreement with the
experimental observation. In addition, we test multiple transducer ge-
ometries to identify operational regimes and minimize the EM impact.
Finally, the effect of nonlinear device operation on the interference
with the EM is addressed, which is of relevance for the exploitation of
the spin-waves intrinsic nonlinear traits.

MA 48.10 Thu 17:30 HSZ/0004
Avoided Crossings of Magnon Modes and Superconducting
Lumped Element Resonator in YIG Microplatelet — eSETH
W. KurrMAN!, ANoop KamarasaNan!, KarL HeiMricH!, PHILIPP
GeveR!, Frank HevroTu?, KwancyurL Hu3, THARNIER PUEL3,
MicHAEL FrarTi®?, and Georc ScumipT’? — Martin Luther
Universitat Halle-Wittenberg Institut fiir Physik, Halle, Germany —
2Interdisziplindres Zentrum fiir Materialwissenschaften, Halle, Ger-
many — 3University of Iowa Department of Physics and Astronomy,
Towa City, Towa (USA) — “Eindhoven University of Technology De-
partment of Applied Physics, Eindhoven, The Netherlands

Yttrium iron garnet (YIG) has been considered for decades as a gold
standard material for magnonics due to its low-loss magnonic prop-
erties, and has successfully been used to demonstrate strong-coupling
in macroscopic device geometries [1-4]. However, strong coupling of
magnons in truly sub-10 micron YIG structures to date has not yet
been realized. Here, we demonstrate the use of a YIG microplatelet
placed on superconducting lumped element LC resonator to achieve
strong coupling between numerous magnon modes and the LC res-
onator photons. These experimental findings are qualitatively backed
by micromagnetic simulations and analytical calculations to identify
the magnon modes corresponding to the experimentally observed anti-
crossings in the microwave transmission signal.

[1] Lachance-Quirion, et al., Appl. Phys. Express 12, 070101 (2019).
[2] Zhang, et al. Phys. Rev. Lett. 113, 156401 (2014). [3] Tabuchi et
al. PRL 113, 083602 (2014). [4] Hueb], et al., PRL 111, 127003 (2013).

MA 48.11 Thu 17:45 HSZ/0004

Auto-oscillations and directional magnonemission induced by
spin current injection into large magnetic volumes — eoR.
Scuuirz!2, V. E. DEMipov3, M. LamMEL!, S. O. DEMOKRITOV?,
and P. GaMBARDELLAZ — !Department of Physics, University of Kon-
stanz, Konstanz, Germany — 2Department of Materials, ETH Zurich,
Zurich, Switzerland — S3Institute of Applied Physics, University of
Muenster, Muenster, Germany

Magnons are quantized excitations of the magnetization texture in or-
dered magnets, which can be used to transport spin information. In
magnetic insulator/heavy metal bilayers angular momentum conver-
sion from the electrical to the magnonic domain allows to electrically
generate and detect magnon spin currents in the magnetic layer [1].
Recent studies showed, that in the nonlinear regime the changes of
the nonlocal transport allow to also obtain information on the trans-
ported magnon manifold [2,3]. We show that local modifications of
the magnon dispersion in the nonlinear regime can sensitively affect
nonlocal magnon transport, giving rise to a strong enhancement of the
number of specific low energy magnons. Considering the role of non-
linear relaxation processes, the nonlocal transport can be understood
in terms of the nonequilibrium modification of the magnon dispersion.
Our results showcase that nonlocal transport measurements are a sen-
sitive probe to unravel changes to the magnon manifold [4].

[1] L. J. Cornelssien et al., Nature Physics 11, 1022-1026 (2015)

[2, 3] R. Kohno et al., Physical Review B 108, 14410 and 14411 (2023)
[4] R. Schlitz et al., Nature Communications 16, 8472 (2025)
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MA 49: Magnetic Imaging, Information Technology, and Sensors

Time: Thursday 15:00-17:15

MA 49.1 Thu 15:00 POT/0112

Scalable magnetoreceptive e-skin for high-resolution in-
teraction towards undisturbed extended reality — ePavio
Maxkusako!, JiN Ge!, GILBERT SaNTiaco CANON BERMUDEz!,
OLeksl Vorkov!® YEVHEN ZAaBILA!, STANISLAV AVDOSHENKOZ,
Rico ILLing!, LroNiD IoNov®, MARTIN KALTENBRUNNER?, JUR-
GEN FassBenDER!, Rui Xu!, and DENYs MakarRov! — Helmholtz-
Zentrum Dresden-Rossendorf e.V., Dresden, Germany — 2Leibniz
Institute for Solid State and Materials Research Dresden, Dres-
den,Germany — 3University of Bayreuth, Bayreuth, Germany —
4Johannes Kepler University, Linz, Austria — 2Goethe-Universitit

Frankfurt, Frankfurt am Main, Germany

Electronic skins seek to go beyond the natural human perception, e.g.,
by providing magnetoperception to detect magnetic fields. However,
realizing magnetoreceptive e-skin with spatially continuous sensing
over extended areas is challenging due to escalating circuit complexity
and power consumption with increasing sensing resolution or interac-
tive area. Here, by incorporating the GMR effect and electrical resis-
tance tomography, we achieve continuous sensing of magnetic trigger
across an area up to 120 x 120 mm? with a sensing resolution of better
than 1mm [1]. A simplified circuit design enables optically transpar-
ent, mechanically compliant, and vapor/liquid permeable devices, that
can be conveniently applied onto any surface including human skin.
These achievements pave the way to numerous applications, including
undisturbed recognition of fine-grained gesture touchless interaction.
[1] P. Makushko et al., Nat Commun 16, 1647 (2025).

MA 49.2 Thu 15:15 POT/0112
Probing the magnetic order in a ferromagnetic monolayer
— ePARITOSH KARNATAK!, ANDRIANI VERVELAKI!, KATHARINA
Kress!, Boris Gross', DanieL JETTER!, MENGHAN Liao23, Ri-
TADIP BHARATIZ3, FENGRUI YA023, IaNacio GUTIERREZZ, KENJI
WaraNnaBe?, Takasur Tanicucui®, ALBERTO MoRPURGOZ3, and
MAaRrTINO Pocagio!l:0 — 1Department of Physics, University of Basel,
Basel, Switzerland — 2Department of Quantum Matter Physics, Uni-
versity of Geneva, Geneva, Switzerland — 3Group of Applied Physics,
University of Geneva, Geneva, Switzerland — “Research Center for
Functional Materials, National Institute for Material Science, 1-1
Namiki, Tsukuba 305-0044, Japan — ®International Center for Ma-
terials Nanoarchitectonics, National Institute for Materials Science, 1-
1 Namiki, Tsukuba 305-0044, Japan — SSwiss Nanoscience Institute,
University of Basel, Basel, Switzerland

Understanding magnetism in two-dimensional (2D) van der Waals
(vdW) magnets requires nanoscale local probes. Scanning SQUID mi-
croscopy (SSM), with ~100 nm resolution, enables direct imaging of
magnetic structures in mono- and few-layer materials. Using SSM, we
investigate the magnetic behavior of CrPSy, a weakly anisotropic vdW
interlayer antiferromagnet. Monolayer CrPS4 shows no remanence and
a zero coercive field, unlike thicker odd layers that exhibit 20-50 mT
coercivity and nearly 100% remanence.

These layer-dependent studies reveal the role of interlayer coupling
and dimensionality on magnetic responses. Our findings provide in-
sights into mechanisms driving long-range magnetic order in 2D.

MA 49.3 Thu 15:30 POT/0112
SQUID-on-lever scanning probe for magnetic imaging with
sub-100-nm spatial resolution — TiMUR WEBER?, eDANIEL
JeTTER!, MARTINO Pocio!, and DieTER KOLLEZ — !Department
of Physics, University of Basel, 4056 Basel, CH — 2Physikalisches In-

stitut, University of Tiibingen, 72076 Tiibingen, Germany

Scanning superconducting quantum interference device (SQUID) mi-
croscopy is a magnetic imaging technique combining high field sensi-
tivity with nanometer-scale spatial resolution. We demonstrate a scan-
ning probe that combines the magnetic and thermal imaging with the
tip-sample distance control and topographic contrast of a non-contact
atomic force microscope. We pattern the nanometer-scale SQUID,
including its weak-link Josephson junctions, via neon or helium fo-
cused ion beam milling on a niobium coated cantilever. These SQUID-
on-lever probes overcome many of the limitations of existing devices,
achieving spatial resolution better than 100 nm, magnetic flux sensi-
tivity of 0.3 u@o/\/m, operation in magnetic fields up to about 0.5 T
and the incorporation of a third Josephson junction for shifting its
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phase. Its advanced functionality, high spatial resolution, and the ease
of use of a cantilever-based scanning probe, extends the applicability
of scanning SQUID microscopy to a wide range of magnetic, super-
conducting, and quantum Hall systems. We demonstrate magnetic
imaging of skyrmions at the surface of bulk Cu20SeO3. Analysis of
the SQUID’s point spread function yields a full-width-half-maximum
of 71 nm that allows to image modulated magnetization patterns with
a period of 65 nm.

MA 49.4 Thu 15:45 POT/0112
Magneto-Mechanical Resonator with Stimulus-Responsive
Hydrogel for pH Sensing — eNora Tivm!, Jonas FALTINATHZ:3,
Bruno KrLuwgr!, JoNas ScHUMACHER!, PascaL StacGe!, and To-
Bias Knopp!:2:3 — IFraunhofer Research Institution for Individual-
ized and Cell-based Medical Engineering IMTE, Liibeck, Germany —
2Section for Biomedical Imaging, University Medical Center Hamburg-
Eppendorf, Hamburg, Germany — 3Institute for Biomedical Imaging,
Hamburg University of Technology, Hamburg, Germany

Magneto-mechanical resonators (MMRs) offer a promising platform
for passive and wireless sensing. We present a novel chemical sensor
by integrating a miniaturized MMR (2 mm X 2 mm X 7 mm) with a
pH-responsive poly(2-hydroxyethyl methacrylate) (pHEMA) hydrogel
functionalized with acrylic acid. In our implementation, the stimulus-
responsive hydrogel modulates the distance between two permanent
magnets through reversible volumetric changes in response to pH vari-
ations. One magnet serves as the stator and the other as the rotor of
the MMR that is excited into torsional oscillations by external mag-
netic fields. Since the resonance frequency depends on magnet separa-
tion, frequency analysis of the inductively detected signal enables pH
sensing. We demonstrate the sensor’s response to pH variations in the
range of pH 5-7 with observable shifts in resonance frequency of more
than 40 Hz, which corresponds to a relative shift of more than 12 %.
This proof-of-concept establishes hydrogel-integrated MMR sensors as
a viable approach for wireless chemical sensing.

MA 49.5 Thu 16:00 POT/0112
Deep learning enabled wearable magnetoelectronics
eGuaNNAN Mu, Rur Xu, Proroy T. Das, JAN SCHMIDTPETER, LIN
Guo, OLEKSANDR PyLyPovskyi, ANDREAS KNUPFER, Rico ILLING,
OLHA BEzsMERTNA, and DENYs MaAkarRov — Helmholtz-Zentrum
Dresden-Rossendorf e.V., 01328 Dresden, Germany

A wide variety of magnetic field sensors is already integrated into
human-machine interfaces in wearable electronics [1,2]. However, the
currently available interfaces are limited in the number of recognizable
gestures and operation distance. To overcome these limitations, we
integrate deep learning into two magnetic interaction platforms. First,
we employ a flexible magnetoresistive sensor for user-definable tem-
poral multipattern classification. Furthermore, we realize a compact
LSTM-enabled wearable magnetic-interaction system integrated into
a wrist-worn platform that incorporates a planar Hall magnetoresis-
tive sensor, enabling a single sensor to recognize multiple predefined
gestures and achieving a high classification accuracy of 99.4 % at a
long range interaction distance of 12 cm, highlighting the potential
of deep learning-enhanced magnetic sensing to expand functionality
and enable long-range magnetic interaction recognition in smart wear-
able interfaces. [1] R. Xu et al.,, ACS Nano 19, 21891 (2025) [2] O.
Bezsmertna et al., Adv. Funct. Mater. 2502947 (2025)

MA 49.6 Thu 16:15 POT/0112
Eco-sustainable printed magnetoresistive sensors — eLiN Guo,
X1aotao Wang, Proroy TaranNn Das, YEVHEN ZABILA, IHOR
VEREMCHUK, Rur Xu, and DENYs MakarRov — Helmholtz-Zentrum
Dresden-Rossendorf e.V., 01328 Dresden, Germany

Magnetoresistive sensors (MR), capable of non-contact detection of
magnetic fields and consequently relative motion, have been exten-
sively used across a broad spectrum of applications[1].Meanwhile, the
massive deployment of magnetoresistive sensor arise the sustainabil-
ity concerns from two aspects: 1. Carbon footprint in fabrication. 2.
Electronics waste issue at the end of their lifetime.

Here, we propose the printed eco-sustainable magnetoresistance sen-
sors. First, the recyclable printed MR sensors is developed based on a
polyepichlorohydrin binder|2]. The hazardous MR ([Co/Cu|50) fillers
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are realized a close loop recycle once after the sensor lifetime. Further,
we develop a healable and recyclable printed MR sensor via a full bio-
material gelatin-choline-citric acid ionogel. The additional healable
capability extends the service time of the printed MR sensors and
the full biomaterial binder decreased the carbon footprint. Finally,
we developed a fully green printed magnetoresistance with FeQFe304
core-shell particles as functional filler, carboxymethyl cellulose as ma-
trix binder, and water as solvents. Given that the skill-fully engineered
magnetic structure and spin dependent transport, the printed sensors
exhibit the remarkable low field magnetoresistance and sensitivity.
[1]Guo, L. et al., Chin. J. Struct. Chem. 44, 100428 (2025).
[2]Wang, X., Guo L. et al., J. Mater. Chem. A. 12, 24906 (2024).

MA 49.7 Thu 16:30 POT/0112
Mechanically Flexible High-Resolution Planar-Hall Effect
Sensors — eProrLoy TARAN Das, JAN SCHMIDTPETER, PavLo
MAKUSHKO, YEVHEN ZABILA, CONRAD ScCHUBERT, and DENYS
Makarov — Helmholtz-Zentrum Dresden-Rossendorf e.V., Institute
of JTon Beam Physics and Materials Research, Bautzner Landstrasse
400, 01328 Dresden, Germany

Planar Hall effect (PHE) magnetic field sensors are attractive for ap-
plications requiring sub-nanoTesla resolution and vector field sensing
[1,2]. In this presentation, we will discuss a comparative investigation
of rigid and flexible PHE devices, linking their thin-film design and
substrate mechanics to performance in sensitivity, linearity, and low-
frequency noise. We show that flexible PHE sensors [3], fabricated
as bi- and tri-layer elements on polymer substrates, maintain linear
response under bending and achieve a magnetic field resolution to a
few nT/*Hz at 10 Hz. The performance, rivalling that of rigid silicon-
based references, is attained through careful tuning of unidirectional
and uniaxial anisotropy through exchange bias, shape and growth ef-
fects and a synchronous demodulation readout. The results underscore
the potential of PHE sensors for high-resolution biomagnetic sensing
and robotics.

References: 1.Proloy T. Das et al. IEEE Trans. Magn. 60(9),
1-4 (2024) 2.*J. Schmidtpeter, Proloy T. Das et al. IEEE Magn.
Lett. 15, 4100205 (2024) 3.*H. Nhalil et al. Appl. Phys. Lett. 123,
024102(2023)

MA 49.8 Thu 16:45 POT/0112
Probing nuclear spin dynamics in a single-atom magnet us-
ing Landau-Zener transitions — eSEUNGHYEOK Jancl%, Va-
LERIA SHEINAD3 Luciano Corrazo3, Georc A. TRAEGER®,
Denis Jankovich3 Arexina OrLIER'3, Muskan Sanpe?3, Sg-
joNe Kannc?, Anpreas Hemwrica?3, and Won-jun Jang!3

LCenter for Quantum Nanoscience, Institute for Basic Science (IBS)

— 2Departure of Physics, Ewha Woman University — 3Ewha Woman
University — “Departure of Physics, Korea University — °Physik,
Georg-August-Universitat Gottingen

Single-atom magnets provide a unique platform to probe quantum dy-
namics driven by hyperfine interactions. Holmium atoms on MgO thin
films constitute a model system with exceptionally long-lived electronic
states and well-resolved avoided level crossings, enabling electron-spin
inversion via Landau-Zener (LZ) tunneling. Here, using spin-polarized
scanning tunneling microscopy, we perform single-shot measurements
of LZ tunneling events on 2-monolayer (ML) MgO at millikelvin tem-
peratures, observing nuclear-spin polarization and resolving a ~10 peV
gap at the avoided level crossing. We further measure the nuclear-spin
lifetimes on both 2 ML and 3 ML MgO by applying LZ transitions twice
in a pump-probe scheme. On 3 ML MgO, the lifetime reaches several
hundred seconds, representing an enhancement of roughly two orders of
magnitude compared with 2 ML. The exceptionally long nuclear-spin
lifetime highlights single Ho atoms on MgO as a promising platform
for quantum information processing based on coupled electron-nuclear
spin states.

MA 49.9 Thu 17:00 POT/0112
Sensing Electric Currents in an a-IGZO TFT-Based Circuit
Using a Quantum Diamond Microscope — ePRALEKH DUBEY!,
MavaNA Yousur AL Kuan2?, Laksami Mapuurl P23, AsHUTOSH
KuMaR TripaTHI®, PuaNt KuMaR PEDDIBHOTLAY, and Pypr GANGA
BAHUBALINDRUNI? — !Department of Physics, Indian Institute of Sci-
ence Education and Research, Bhopal — 2Department of Electrical
Engineering and Computer Science, Indian Institute of Science Educa-
tion and Research, Bhopal — 3National Centre for Flexible Electron-
ics, Indian Institute of Technology, Kanpur

Quantum diamond microscopy (QDM), based on nitrogen-vacancy
centers in diamond, provides a new approach for non-invasive mag-
netic imaging and diagnostics of electronic circuits under ambient con-
ditions. By detecting magnetic fields generated by on-chip currents,
QDM can probe device regions inaccessible to conventional electri-
cal methods. It enables reconstruction of current density maps with
sub-micron spatial resolution and sensitivity down to sub-microampere
currents. Here, we employ a home-built QDM to map current flow
in amorphous indium-gallium-zinc oxide (a-IGZO) thin-film transistor
(TFT) circuits, a key technology for flexible and transparent electron-
ics. As a demonstration, we map magnetic fields produced by current
flowing through an a-IGZO TFT-based current mirror circuit. The
corresponding current density was reconstructed, enabling direct vi-
sualization of current pathways. This study establishes QDM as a
novel and powerful diagnostic tool for evaluating oxide-semiconductor
circuits and emerging technologies.

MA 50: Bulk Materials: Soft and Hard Permanent Magnets

Time: Thursday 15:00-17:15

MA 50.1 Thu 15:00 POT/0151
Ag-induced hardening and enhanced magnetic performance
in SPS-consolidated CoCrFeMnNi high-entropy alloys —
eEmMmanoutL Kasorakis!, IvaN Tarasov!, TATIANA SMOLIAROVAL,
HaMmED SHOKRI?, BiLaL GOkce?, MicHAEL FarLe!, and NATALIA
Sukopicu! — !Faculty of Physics and Center of Nanointegration
(CENIDE), University of Duisburg-Essen, Duisburg, 47057 Germany
— 2Chair of Materials Science and Additive Manufacturing, School of
Mechanical Engineering and Safety Engineering, University of Wup-
pertal, Wuppertal, 42119 Germany

Nanocrystalline CoCrFeMnNi-Agx (x = 0; 1; 2.5; 5.5 at. %) high-
entropy alloy (HEA) powders, produced via rapid two-step high-energy
ball milling (HEBM) in Ar [1], were consolidated into ferromagnetic
(Te = 80 K) bulk samples by spark plasma sintering (SPS) at 700
K and 1000 K. Ag-free CoCrFeMnNi sintered at 1000 K formed a
single-phase fcc alloy with uniform elemental distribution and a Vick-
ers microhardness (HV0.2) of 2.4 GPa. Ag addition created distinct
powder microstructures, from Ag-segregated regions (1 and 2.5 at. %)
to uniform Ag distribution (5.5 at. %), increasing HV0.2 by 12% (to
2.7 GPa) in SPS-consolidated HEAs. In-field annealing (up to 700
K, 9 T) enhanced magnetization (M), coercivity (Hc), and remanence
(Mr). CoCrFeMnNi-Agx (x = 5.5 at. %, 700 K) showed a tenfold rise
in M (9 T, 310 K) to 40.2 Am2/kg, Hc = 46 kA/m, and Mr = 12.1
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Am2/kg. We acknowledge DFG support (project ID: FA209/27-1).
[1] E. Kasotakis, et al. Acta Mater. 303, 121717 (2026).

MA 50.2 Thu 15:15 POT/0151

Transition-Metal-Induced Uniaxial Anisotropy in FesY —
oM. NUur Hasan?!, SanTA PiLE?, RAFAEL M. VIEIRAL3, ALEXANDER
Kovacs?, SaMUEL RJ Horr?, MARTIN LaNG?, SWAPNEEL PATHAK?,
ANDREA PETROCCHI?, Hans FancorR?, THoMAas ScHREFLZ, and
Heike C. HErpER! — 1Uppsala University, Sweden — 2 University for
Continuing Education Krems, Austria — 3Lulea University of Tech-

nology, Sweden — #MPSD, Hamburg, Germany

The rising demand for sustainable energy increases the need for rare-
earth-free high-performance permanent magnets. The intermetallic
compound FezY is a promising candidate due to its high satura-
tion magnetization and Curie temperature. However, its intrinsic
easy-plane magnetocrystalline anisotropy (MCA) hinders its use as a
permanent-magnet material. Here, we combine first-principles density
functional theory, spin-dynamics and micromagnetic simulations to ex-
plore mechanisms for reorienting the MCA toward a desired uniaxial
direction through selective transition-metal doping. Our results show
that Fe-site substitution, particularly with V, Zn, Nb, and Ta reverses
the MCA to a uniaxial, reaching values up to 2 MJ/m?, while the
Curie temperature remains unaffected by these dopants. Micromag-
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netic simulations reveal dopant-specific hysteresis trends and indicate
that the systems maintain stability in low-temperature regimes.

Acknowledgment: This work is supported by the European Union’s
Horizon Europe research and innovation programme under grant agree-
ment No. 101135546 (MaMMoS).

MA 50.3 Thu 15:30 POT/0151
Magnetic imaging of interaction domains in nanocrystalline
Nd-Fe-B by X-rays — P. Krassen!, D. GUNzING?, A. AUBERT?,
B. Eccerr!, T. FEGGELER®?, oL.. KAMMERER!, G. KAMMERER!,
F. Maccari®, J. NEeTHIJARAN®, A. DirTer2?, D. Suapiro?, H.
WEeNDE!, K. Skokov3, O. GurrLeisce®, C. DoNNELLY?, and K.
OLLEFs® — 1Uni. Duisburg-Essen and CENIDE, GER — 2LBNL,
ALS, CA US — 3Mat. Sc., TU Darmstadt, GER — 4BNL, NSLS-II,
NY US — MPI-CPfS, Dresden, GER — SKIP, Uni. Heidelberg, GER

Nd-Fe-B magnets play a key role in sustainable energy conversion due
to their high energy density. We provide insights into the magnetic do-
main structure of nanocrystalline Nd-Fe-B magnets obtained by X-ray
ptychographic coherent diffractive imaging. The magnetic interaction
domains of nanocrystalline Nd-Fe-B magnets with different compo-
sitions and grain structures (Nd2Fei4B and NdisFe7gB7 melt spun
ribbons and hot-deformed Nd-Fe-B from MQU-F) are shown and cor-
related to its microstructure. The soft X-ray imaging at the Fe L3 edge
provides detailed insights into the complex magnetic structure within
the magnets, down to individual grains in the nanometer regime ( 10
nm). With 3D X-ray ptycho-tomography imaging we investigate the
nature and local character of the domain wall in the hot-deformed
Nd-Fe-B and correlate it to the microstructure in the material. Mis-
alignment in magnetization of individueal grains from the interaction
domain direction can be seen. We gratefully acknowledge funding from
the DFG via the CRC/TRR 270 and used resources of the Advanced
Light Source (contract no. DE-AC02-05CH11231).

MA 50.4 Thu 15:45 POT/0151
Nanoscale origins of coercivity in Cu-modified Sm(Co,Zr)6.7
alloys with globular 1:5/2:17 nanostructure — eBURCAK
ExitLr, ALEx AUBERT!, XINREN CHEN2, KONSTANTIN SKOKOV!,
FERNANDO MaccaRri!, ESMAEIL ADABIFIROOZJAEI®, LEOPOLDO
MorLiNna-Luna3, BaprisTE Gaurr?, and OLivER GUTFLEISCH! —
IFunctional Materials, TU Darmstadt, 64287 Darmstadt, Germany
— 2Max-Planck-Institut for Sustainable Materials, 40237 Diisseldorf,
Germany — 3Advanced Electron Microscopy, TU Darmstadt, 64287
Darmstat, Germany

Sm-Co permanent magnets are commercially available in two
main forms: the SmCo5 nucleation type and the more com-
plex Sm(Co,Fe,Cu,Zr)7-7.5 (2:17-type), where coercivity is controlled
by domain-wall pinning linked to a Cu concentration gradient
within a cellular nanostructure. In this work, we investigate the
Sm(CobalCuyZr0.023)6.7 composition to examine how Cu content af-
fects microstructure and magnetic performance. HRSEM, TEM, and
atom probe tomography reveal a previously unreported globular nanos-
tructure, consisting of nanoscale 2:17 regions embedded in a continuous
1:5 matrix. Coercivity increases with Cu concentration and reaches up
to 2 T when the Cu gradient is sufficiently strong. This underscores
the superior efficiency of the cellular structure, which achieves compa-
rable coercivity with less Cu. However the globular structure provides
more stable coercivity at elevated temperatures (>700 K). These re-
sults connect microstructure and thermal stability, guiding new designs
for high-temperature Sm-Co magnets.

MA 50.5 Thu 16:00 POT/0151
Unraveling the Magnetic Interactions of Nanocrystalline
Rare-Earth-Lean Nd-Fe-B Powder and the Influence
of Additive Manufacturing on the Magnetic Properties
ePRrIvATOSH SaHOO!, Lukas ScHAFER!, KILIAN SCHAFER!,
FRANZISKA SCHEIBEL!, ESMAEIL ADABIFIROOZJAEI!, REBEKKA
Hrawaty!, ENrico BRUDER!, PHILIPP GABRIEL?, ANNA ZIEFUSSZ,
STEPHAN BARcikowski?, LeopoLpo MoLiNA-LuNal, KARSTEN
DursT!, OLivErR GuTrrLEiscH!, and KoNsTANTIN Skokov! — 1TU

Darmstadt, Germany — 2Universitit Duisburg-Essen, Germany

MQP-S powder is a promising material for Laser Powder Bed Fusion
(PBF-LB/M) thanks to its excellent flowability and hard magnetic
properties. It shows enhanced remanence despite an isotropic mi-
crostructure, indicating exchange-spring-like behavior. However, PBF-
LB/M processing fully melts the powder, erasing its initial microstruc-
ture and possibly affecting magnetic interactions. This study explores
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how PBF-LB/M parameters influence both density and magnetic per-
formance in MQP-S magnets. Selected samples were characterized
using Henkel and Thamm-Hesse plots, First-Order Reversal Curves
(FORC) and magnetic domain imaging give insides about the global
and local magnetic properties and interaction. A comparative analysis
between the initial powder and the additively manufactured samples
shows distinct magnetic coupling behaviors linked to the changing mi-
crostructure, providing new insights into the relationships among pro-
cessing, microstructure, and properties in these magnets.

MA 50.6 Thu 16:15 POT/0151
Accelerating Sm-Fe-V Phase-Diagram Mapping via an
Active-Learning Pipeline — eAARON DEXTRE, ALEX AUBERT,
KonNsTANTIN SKOoKOV, OLIVER GUTFLEISCH, and PELIN TOzZMAN —
Technische Universitdt Darmstadt

Sm1Fel2-based compounds are promising candidates to replace Nd-Fe-
B, yet realizing their potential requires specific microstructures where
grains are isolated by a low-melting-point phase. To locate the specific
phase equilibria required for this coexistence, we developed an active-
learning framework to accelerate the mapping of the Sm-Fe-V phase
diagram. Integrating Neural Networks and Random Forests, our en-
semble model iteratively directed the synthesis and annealing of target
alloys to refine phase boundaries efficiently. After six cycles, we de-
termined that the 1:12 phase is stable over a broader V range, while
the target two-phase field is more confined than previously reported.
These findings revise the Sm-Fe-V equilibria and demonstrate active
learning*s utility in magnetic materials discovery.

MA 50.7 Thu 16:30 POT/0151
A new look at the magnetic properties of DyCos
ALENA VisHINAL, KONSTANTIN Skokov?Z, Hirokl TsucHIURAZ, Pa-
TRIK THUNSTROM!, ALEX AUBERT?, OLIVER GUTFLEIsScH?, OLLE
Eriksson!4, and eHeke C. HERPER! 1Uppsala University, Up-
psala, Sweden — 2Technische Universitit Darmstadt, Germany —
3Tohoku University, Sendai, Japan — *WISE-Wallenberg Initiative
Materials Science, Uppsala University

Rare earth (RE) intermetallics such as RECos impress with a huge
variety of magnetic properties arising from the interplay of RE 4f and
transition metal 3d orbitals. Our recent study provides new insights in
DyCos.[1] Measurements were carried our on single crystals in applied
fields up to 14T. We employed a multiscale modelling theory combin-
ing dynamical mean field theory (as implemented in the LMTO code
RSPt) and atomistic spin-dynamics (UppASD) simulations with the
effective spin model for RE compounds to understand the origin of the
experimental findings.

Our multiscale method allows to explain the experimentally observed
magnetisation anisotropy as well as the behaviour around the magnetic
compensation point. For DyCos, both experiment and theory, show
that the compensation is incomplete and field dependent. Further-
more, key experimental features - such as the saturation behaviour
at high fields and the evolution of the magnetic moment at different
temperatures - are successfully reproduced.

[1] http://arxiv.org/abs/2511.17087

MA 50.8 Thu 16:45 POT/0151
Orbital magnetic moment and magnetocrystalline anisotropy
of Fe; A1B> — eNi1coLAs JOSTENl, BENEDIKT EGGERTI7 BENEDIKT
BreckMAaNN?, ANNA SemisaLoval, RaLr MEeckeNnsTock!, KoN-
STANTIN SkokovZ, HanNNa Pazniak®, THIERRY Ouisse?, KATHA-
RINA OLLEFs!, Hriko WENDE!, OLivErR GurrLEIscH?, MICHAEL
FarLe!, and ULF WiEDWALD! — !Faculty of Physics and Center for
Nanointegration (CENIDE), University Duisburg Essen, Germany —
2Functional Materials, Institute of Materials Science, Technical Uni-
versity of Darmstadt, Germany — 3LMGP, Grenoble INP, CNRS, Uni-
versité Grenoble Alpes, France

Fea AlBg is a ferromagnet known for its considerably high magnetocrys-
talline anisotropy (1 MJ-m~2 at 10 K [1]), tunable Curie-temperature
around ambient temperature (stoichiometric T¢ = 291 K [1]) and mag-
netocaloric effect of moderate size (AT,q(2 T) = 2.2 K [2]). It can be
easily synthesized out of earth-abundant and low-cost elements. Here
we combine X-ray magnetic circular dichroism (XMCD) and ferromag-
netic resonance (FMR) measurements on single crystals to determine
the orbital moment and correlate it with the high magnetocrystalline
anisotropy. Additional magnetometry measurements along the prin-
cipal crystallographic directions show the development of anisotropy
across the ferromagnetic to paramagnetic phase transition.

Funded by the Deutsche Forschungsgemeinschaft (DFG, German
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Research Foundation) — Project-ID 405553726 — SFB/TRR 270.
[1] N. Josten et al. Phys. Rev. Materials 9, 054405 (2025)
[2] B. Beckmann et al. J. Appl. Phys. 133, 173903 (2023)

MA 50.9 Thu 17:00 POT/0151
Enabling Ce Substitution in Nd-Fe-B Magnets for Wind Tur-
bines via the 2-Powder Method — eCH1-CHia Lin':2, Kon-
rap OpeLT!, ABDULLATIF DURGUN?, IMANTS DirBA2, and OLIVER
GutrLeiscH? — !Fraunhofer IWKS, Hanau, Germany — 2TU Darm-
stadt, Darmstadt, Germany

Wind turbines contain Nd-Fe-B magnets weighing up to several tonnes.
As deployment accelerates, demand for Nd rises, increasing supply risk
and cost. Ce substitution can reduce critical-RE usage but degrades
performance due to inferior intrinsic properties of CeaFe14B, formation
of detrimental phases, and microstructural degradation.

MA 51: Spin Transport and Orbitronics,
Time: Thursday 15:00-17:00

MA 51.1 Thu 15:00 POT/0361
Spin-pumping and induced magnetic polarization in permal-
loy/platinum heterostructures — ¢ VERENA NEev?!, KiLiaN LENZZ,
FaBricE WiLHELM®, RENE HUBNER?, FaBiaN GANss?, ANDREI
RocaLEV?, JURGEN LINDNERZ, and ANDREAs Ney! — lJohannes
Kepler Universitét Linz, Osterreich — 2Helmholtz Zentrum Dresden-
Rossendorf, Deutschland — 3ESRF, Grenoble, Frankreich

Spin pumping is the transfer of angular momentum across in-
terfaces into a non-ferromagnetic material driven by the precess-
ing magnetization of an adjacent ferromagnet. Using ferromag-
netic resonance (FMR) the presence of spin pumping can be ev-
idenced by an increase of the Gilbert damping parameter « [1].
Here we study platinum-permalloy (Pt/Py) heterostructures using
temperature-dependent broadband FMR. A clear increase of « is seen
in a temperature range from 10 to 300 K when Pt and Py are in direct
contact. The temperature dependence of the spin-pumping contribu-
tion can be derived by comparing with an Al-sandwiched Py reference
film from [2|. Surprisingly, upon insertion of a thin Al spacer layer
between Pt and Py the increase in « is suppressed. X-ray magnetic
circular dichroism at the Pt Lz-edge reveals a clear magnetic polariza-
tion in Pt/Py whereas it is absent when a spacer layer of only 2 nm of
Al is inserted. The induced polarization of Pt can thus be associated
with spin pumping, while non-polarized Pt in proximity to Py shows
an almost identical a(T") behavior as the Py reference sample in [2].

[1] Y. Tserkovnyak Phys. Rev. Lett. 88, 117601 (2002)

[2] V. Ney et al. Phys. Rev. Materials 7, 124403 (2023)

MA 51.2 Thu 15:15 POT/0361
Single and double spin Hall anomalous Hall and Hanle effects
in Pt/YIG and Ta/YIG bilayers — eAKASHDEEP AKASHDEEP,
Duc MinH TraN, MarHias KrAui, GERHARD JAKoB, and TiMo
KuscHEL — Johannes Gutenberg University Mainz, Germany

Anomalous Hall effect data of heavy metal / magnetic insulator bilay-
ers, such as Pt/Y3Fe;O12 (YIG), are commonly explained by magne-
toresistance effects that are quadratically depending on the spin Hall
angle (SHA) [1-4]. This is because they usually consist of two spin Hall
processes as for example valid for spin Hall magnetoresistance [1,2]. In
addition, S. Zhang et al. predicted theoretically a single spin Hall pro-
cess combined with interfacial spin-dependent scattering which results
in a linear SHA dependence [5] not reported experimentally so far.
In this contribution, we present anomalous Hall effect results for
Pt/YIG and Ta/YIG with opposite sign in SHA of Pt and Ta. Thus,
we can probe even and odd SHA dependencies. For thin Pt and Ta
thicknesses, we observe results that are even in the SHA which is con-
sistent with experimental literature. However, we found an odd SHA
dependence for thicker heavy metal layers which is only partially men-
tioned in theory. We will present the separation of the effects and
discuss the impact of the SHA on the individual effect contributions.

[1] H. Nakayama et al., Phys. Rev. Lett. 110, 206601 (2013)

[2] S. Meyer et al., Appl. Phys. Lett. 106, 132402 (2015)

[3] S. Vélez et al., Phys. Rev. Lett. 116, 016603 (2016)

[4] J. Li et al., Phys. Rev. B 106, 184420 (2022)

[5] S. S.-L. Zhang, G. Vignale, Phys. Rev. Lett. 116, 136601 (2016)

MA 51.3 Thu 15:30 POT/0361

We present a 2-powder method (2PM) enabling substantial Ce
substitution without geometry constraints. A coarser (Ce,Nd)-Fe-B
main powder is blended with a finer Nd-Fe-B powder and convention-
ally sintered, producing a uniform core-shell structure in which Nd-
enriched shells magnetically harden RE2Fe14B grain surfaces. Rela-
tive to single-powder processing at identical overall composition, 2PM
boosts coercivity, remanence, and energy product by increasing lo-
cal anisotropy fields at grain surfaces and optimizing grain-boundary
chemistry. In addition, we introduce a hybrid segmented magnet
that positions the 2PM Ce-substituted segment between Nd-Fe-B seg-
ments, extending local magnetic hardening to a bulk macroscopic effect
and enhancing demagnetization resistance while concentrating Nd only
where peak coercivity is required.

Together, 2PM and hybrid segmentation offer a scalable route to
thrift Nd with abundant Ce toward wind-turbine performance targets.

Spin-Hall Effects Il (joint session MA/TT)
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Location: POT /0361

Current-induced spin and orbital polarization in the fer-
roelectric Rashba semiconductor GeTe — eSErGiO LEIvA-
MonTEcINOs!, LiBor VoJicek?, JiNG Li1?, MAIRBEK CHSHIEVZ,
LAURENT VipLa?, INGRID MERTIG!, and ANNIKA JOHANSSON® —
IMartin-Luther-Universitit Halle-Wittenberg, Germany — 2Univ.
Grenoble Alpes, CEA, CNRS, Grenoble, France — 3Max Planck In-

stitute of Microstructure Physics, Halle (Saale), Germany

The Edelstein effect is a promising mechanism for generating spin and
orbital polarization from charge currents in systems without inver-
sion symmetry. In ferroelectric materials, such as Germanium Tel-
luride (GeTe), the combination of bulk Rashba splitting and voltage-
controlled ferroelectric polarization provides a pathway for electrical
control of the sign of the charge-spin conversion [1, 2|.

In this work [3], we investigate current-induced spin and orbital mag-
netization in bulk GeTe using Wannier-based tight-binding models de-
rived from ab initio calculations and semiclassical Boltzmann theory.
Employing the modern theory of orbital magnetization, we demon-
strate that the orbital Edelstein effect surpases its spin counterpart by
one order of magnitude. Moreover, the orbital Edelstein effect remains
largely unaffected in the absence of spin-orbit coupling, highlighting
its distinct physical origin compared to the spin Edelstein effect.

[1] D. Di Sante et al., Adv. Mater. 25, 509 (2012).

[2] C. Rinaldi et al., Nano Lett. 18, 2751 (2018).

[3] S. Leiva-Montecinos et al., arXiv:2505.21340 (2025).

MA 51.4 Thu 15:45 POT/0361
Orbital contribution to g-tensor from first-principles mod-
ern theory — eGariMA AnuJal, MirRcOo SasTcres?3, DoNGWOOK
Go?, SHoBHANA NARASIMHAN', YURIY MokRrousov?3, and STEFAN
BLUGEL?® — Theoretical Sciences Unit, Jawaharlal Nehru Centre
for Advanced Scientific Research, Bengaluru, India — 2?Peter Griin-
berg Institut, Forschungszentrum Jiilich and JARA, Jilich, Germany
— 3Institute of Physics, Johannes Gutenberg University Mainz, Mainz,
Germany — %Department of Physics, Korea University, Seoul, South
Korea — PInstitute for Theoretical Physics, RWTH Aachen University,
Aachen, Germany

The electronic g-factor, which measures how angular momentum cou-
ples to magnetic fields, is a key descriptor of magnetic behavior in
solids. In crystalline materials, the orbital contribution to the g-
factor can significantly modify its value. In this talk, we present a
first-principles framework for computing g-factors, based on multiband
perturbation theory with the DFT-Wannier approach, to reveal micro-
scopic origins of the orbital contribution, highlighting the roles of local
and non-local orbital currents. We resolve both orbital and spin re-
sponses, determine the full g-tensor, and show how interband couplings
and band geometry shape the g-tensor across the Brillouin zone. g-
tensor plays a key role in quantum technologies, where qubit coherence
and control depend on accurate knowledge of magnetic response. We
present our findings for some interesting bulk and 2D systems, offer-
ing a predictive route for engineering magnetic responses in materials
relevant to quantum computing, spin-orbitronics, and spectroscopy.

MA 51.5 Thu 16:00 POT/0361

Inherent Electro-Optic Kerr Rotation — eERLEND SYLJUASEN',
ALIREZA QA1UMZADEH!, REMBERT DUINE?3, and ARNE BraTAAs!
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— 1Center for Quantum Spintronics, Trondheim, Norway — 2Institute
for Theoretical Physics, Utrecht University, The Netherlands —
3Department of Applied Physics, Eindhoven University of Technology,
The Netherlands

Static electric-field-induced Kerr rotation of reflected light is used to
probe symmetry breaking, electronic properties, and transport phe-
nomena as the spin and orbital Hall effects. In this talk, we un-
cover a previously overlooked contribution to the electric-field—induced
Kerr rotation, arising from the interplay of matter, the static electric
field, and the magnetic component of light. This contribution remains
nonzero even in isotropic nonmagnetic homogeneous materials, making
this effect inherent to any such Kerr measurement. We present ana-
lytical expressions for both two-dimensional layers and semi-infinite
bulk metals, and find within the relaxation-time approximation signal
magnitudes directly relevant for experiments.

MA 51.6 Thu 16:15 POT/0361
Thermally Activated Spin Transport in a Multiferroic
LiCu202/Pt Heterostructure — eMATHEW JAMES, ANKITA
Navak, IsTvAN KEzsMARKI, and A1sHA AQEEL — University of Augs-
burg, 86159 Augsburg, Germany

Multiferroics, in which electric and magnetic orders are coupled,
are potential materials for low-power spintronic devices. LiCu202
is a Type II multiferroic material known to exhibit spiral (non-
collinear) spin ordering below its antiferromagnetic transition temper-
ature, Ty =~ 23 K [1]. In this material, the magnetic Cu?* ions form
double chains along the crystallographic b-axis, resulting in a double-
leg spin-ladder configuration.

In this study, we use the Spin Seebeck Effect (SSE) as an elec-
tric probe to investigate the thermally activated magnetic response
of LiCug02 across different magnetic configurations. In the SSE,
a temperature gradient across a magnetic insulator generates non-
equilibrium magnons that carry a spin current. This spin current is
converted into a measurable voltage in a heavy-metal layer deposited
on top of the insulator, via the Inverse Spin Hall Effect [2]. Our pre-
liminary results indicate that the SSE voltage is sensitive to the spiral
ordering in LiCu202. References: [1]S. Park, et al., Phys. Rev. Lett.,
98, 5 (2007). [2]K. Uchida et al., Nature, vol. 455, no. 7214, (2008).

MA 51.7 Thu 16:30 POT/0361
Current-induced orbital dynamics in magnetic oxides
— eMaHnMmoUD ZEER!, Mariana Lgzaic!, Doncwook Gol:?,
LroNiD Pourovski®, STeraN BruGerb*, Matuias Kriui?, OLENA
Gomonay?, and Yurry Mokrousov!:2 — !Peter Griinberg Insti-
tute, Forschungszentrum Jiilich, 52425 Jiilich, Germany — 2Institute

of Physics, Johannes Gutenberg-University Mainz, 55099 Mainz, Ger-

many — SCPHT, CNRS, Ecole polytechnique, Institut Polytechnique
de Paris, 91120 Palaiseau, France — “4Institute of Theoretical Physics,
RWTH Aachen University, 52074 Aachen, Germany

Magnetic oxides provide an ideal platform for exploring orbital de-
grees of freedom emerging from strong orbital angular momentum and
spin-orbit coupling. The resulting unquenched orbital moments en-
able rich orbital-transport phenomena, particularly in antiferromag-
netic systems. In this work, we investigate current-induced orbital dy-
namics in representative transition-metal oxides using first-principles
calculations in both bulk and thin-film geometries. We identify siz-
able orbital response and highly efficient orbital-to-spin conversion
mechanisms, which give rise to substantial torque components on the
magnetic sublattices [1]. In addition, we analyze the contributions of
dipole, quadrupole, and octupole magnetic moments to the overall or-
bital response. Our findings establish magnetic oxides as a promis-
ing and realistic platform for harnessing orbital degrees of freedom for
next-generation spin-orbital technologies. [1] S. Krishnia, C. Schmitt,
M. Zeer et al., under review.

MA 51.8 Thu 16:45 POT/0361
Disentangling angular momentum transport in ferromagnet-
diamagnet structures via suspended systems — eFI1oNA Sosa
Barruab2, Martuias GrRaMMER!2, RicHArRD ScuLiTz®, ToBIAS
WimmmMERD2, JaNniNe GockeLHORN'2, Luts Frackel?, SEBas-
TiaN T.B. GoENNENWEIN®, RupoLF Gross'24, Hans Huesrl:24,
AxasHDEEP KAMRA®, and MarThias ArTHAMMER? — 1Walther-
Meifiner-Institut, BAdW, Garching, Germany — 2School of Natu-
ral Sciences, TUM, Garching, Germany — 3Department of Physics,
University of Konstanz, Konstanz, Germany — *Munich Center for
Quantum Science and Technology, Miinchen, Germany — °RPTU
Kaiserslautern-Landau, Kaiserslautern, Germany

Spintronics relies on the transfer of angular momentum between elec-
trons and solid state excitations such as magnons and phonons. In our
recent work, we demonstrate angular momentum transfer between two
ferromagnetic strips on diamagnetic substrates [1]. A DC current on
one of the strips is converted into a non-equilibrium magnon accumu-
lation, which transfers angular momentum to the magnonic system of
the second FM strip, detected electrically by the inverse processes. In
this work, we investigate how the nature of this angular momentum
transport is affected by the substrate. We first examine how SiOx, SiN
and SiN/SiOx layers on Si substrates impact the transport response,
and then study the effect in freestanding ferromagnetic strips fully
decoupled from the substrate. This allows us to separate potential
dipolar from phononic contributions to the coupling between the FM
strips. [1] R. Schlitz et al., Phys. Rev. Lett. 132, 256701 (2024)

MA 52: Poster Magnetism IlI

Time: Thursday 15:00-17:00

MA 52.1 Thu 15:00 P4
Coupling between spin waves and excitons in CrSBr bilayers
— eLuis RoLF GIESELMANN, THORSTEN DEILMANN, and MICHAEL
RonLrING — Institute of Solid State Theory, University of Miinster,
Germany

CrSBr is a layered van der Waals semiconductor characterized by its
peculiar magnetic structure, possessing ferromagnetic ordering within
and antiferromagnetic ordering between its layers.

The antiparallel alignment of spins in neighboring layers directly af-
fects the excitonic properties of the material, as interlayer transitions
of electrons and holes are thus optically forbidden in the magnetic
ground state. External manipulation of the spins, however, produces
partially parallel alignments between layers and thus enables excita-
tions of interlayer excitons.

Such excitonic effects have previously been studied for canting by
an external magnetic field. In our work, we have considered an al-
ternative, namely canting of the spins induced by spin waves within
CrSBr bilayers. The spin wave behavior of the material is studied us-
ing coherent states and then employed in a simple model Hamiltonian
to calculate the change of excitonic energies.

MA 52.2 Thu 15:00 P4

Holstein-Primakoff Expansions and the Goldstone Theorem
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Location: P4

for Ferromagnetic Spin Chains — eHENDRIK WACHTER, FRED
HucHT, and JURGEN KONIG — University of Duisburg-Essen, Faculty
of Physics, Duisburg, Germany

A common approach to investigate collective magnetic excitations is to
represent spins as bosons. A popular representation that achieves this
is the Holstein-Primakoff transformation, which comes at the cost of
introducing square roots containing the occupation number operator
to the spin ladder operators. For many applications, it is preferable to
expand these square roots in power series. Typically, this is done by a
Taylor series expansion in powers of 1/S, sacrificing essential virtues
of the Holstein-Primakoff transformation by coupling to an unphysical
Hilbert space. We consider Newton series expansions as an alterna-
tive [1]. Ferromagnetic spin chains are used to compare the efficacy
of both expansions, focusing on ground-state and low-energy excita-
tion properties, notably including Goldstone modes. Matrix product
states and the density-matrix renormalization group method are used
to obtain highly accurate numerical results. We find that the Newton
series expansion up to a finite order respects the existence of gapless
spin excitations within the relevant Hilbert space.
[1] J. K6nig and A. Hucht, SciPost Phys. 10, 007 (2021)

MA 52.3 Thu 15:00 P4

Local Spin Seebeck Effect in Hematite — eFLORIAN KRAFT!,

MaxiMILIAN  THIEL', KATHARINA LaAsINGER''2, MarTHIAS R.
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ScuwrizEr!, and Mataias WEILER! — !Fachbereich Physik and
Landesforschungszentrum OPTIMAS, RPTU Kaiserslautern-Landau,
Germany — 2Clarendon Laboratory, Department of Physics, Univer-
sity of Oxford, United Kingdom

Antiferromagnets such as hematite (a-Fe2O3) are key candidates for
spintronic and magnonic devices due to their ultra-low magnetic damp-
ing and vanishing stray fields. However, the inherent compensation of
magnetic moments makes probing the magnetic order challenging.
We employ the Local Spin Seebeck Effect (LSSE), generated by focused
laser heating of an a-FeaO3/Pt bilayer, to spatially resolve thermal
spin currents. Our measurements are performed at room temperature,
where hematite orders in a weak ferromagnetic state, characterized
by an intrinsic net magnetization (m). In our r-cut single crystal,
the crystallographic c-axis is obliquely aligned relative to the surface
plane, thus enabling us to vary the in-plane and oblique components
of m and the Néel vector n by rotating the external magnetic field.
The local heat-to-spin conversion mechanism is analyzed through the
field and field-angle dependence of the LSSE signal. We place par-
ticular emphasis on alignments close to the in-plane projection of the
c-axis, as this direction maximizes the competition between the mag-
netic field and intrinsic anisotropies. Resolving the contributions of
the in-plane and oblique components of m and n is critical for under-
standing magnon transport in complex antiferromagnetic systems.

MA 52.4 Thu 15:00 P4
Entanglement and Dissipation in Quantum Spin Systems —
eJAakoB WAGNER, DaNIEL K. J. BonEss, and WoLFcaNG BELzic
— Department of Physics, University of Konstanz, D-78457 Konstanz,
Germany

Squeezing in quantum systems allows the reduction of quantum fluctu-
ations in one observable of interest at the cost of enhanced uncertainty
in its conjugate. Spin systems common in magnonics naturally exhibit
squeezing [1, 2]. Generally, dissipation changes the amount of squeez-
ing, possibly also amplifying it [3, 4]. Here, we relate the effects of
dissipation in spin systems to linearized bosonic systems. We extend
previous considerations by assuming a general linear system-bath cou-
pling. Associating the position coordinate of the bosonic system with
spin fluctuations in one direction, as well as the momentum coordi-
nate with the orthogonal direction we demonstrate the equivalence of
the Landau-Lifschitz-Gilbert equation to an unconventionally damped
harmonic oscillator. We demonstrate several coupling dependent ef-
fects like control of the squeezing direction and modified entanglement
properties. Our results thus give new controls over decoherence in
magnonic systems via engineered dissipation.

[1] A. Kamra et al, Phys. Rev. B 100, 174407 (2019)

[2] D. Wuhrer et al, Appl. Phys. Lett. 125, 022404 (2024)

[3] G. Rastelli, New. J. Phys. 18, 053033 (2016)

[4] H. Y. Yuan et al, Phys. Rev. B 106, 224422 (2022)

MA 52.5 Thu 15:00 P4

Silicon ion implantation of YIG thin films for magnonics

— eRicHA Buarpwas!, Jannis BensmMann!, RoBERT ScHMIDT!,

KiriLL O. NikoLAEVZ, DIMITRI RASKHODCHIKOV!, SHRADDHA
CHoUDHARY!, SumaBNAM TaneriNiya®?4, Sven Nienues!, AKHIL
VarrI}3, AnmMaAD EL Kabpri!, JoHannes KEernN!, WOLFRAM

H. P. Perniceb®%, Serces O. DeMOKRITOVZ, VLADISLAV E.
9 9

DeMIDOV?, STEFFEN MICHAELIS DE VASCONCELLOs!, and RupoLr
BrarscHiTscu! — !Institute of Physics and Center for Nanotechnol-
ogy(CeNTech), UniversityofMiinster — 2Instituteof Ap- plied Physics,
University of Miinster — 3Center for Soft Nanoscience, University of
Miinster — 4Kirchhoff-Institute for Physics, Heidelberg University

Magnons hold the promise for novel computing architectures due to
their low power consumption. Recently, magnonic YG waveguides have
been demonstrated using a maskless silicon ion-implantation technique
[1]. Here, we examine how silicon ion implantation modifies the struc-
tural, optical, and magneto-optical properties of YIG thin films. Our
findings establish design guidelines for YIG improved spin-wave manip-
ulation for magnonic integrated circuits. Reference: [1] J. Bensmann,
et al., Nat. Mater. 24, 1920-1926 (2025).

MA 52.6 Thu 15:00 P4
Linear Spin Wave Theory for Resonant Inelastic X-ray Scat-
tering — ePauL HiLLE and MAURITs W. HAVERKORT — Institute
for Theoretical Physics, Heidelberg University, 69120 Heidelberg

Magnon excitations provide a key window into the collective magnetic
behavior of correlated materials. While inelastic neutron scattering
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(INS) has long been the standard technique to map magnon disper-
sion relations and intensities, in recent years, resonant inelastic X-ray
scattering (RIXS) has grown into a complementary technique to mea-
sure dispersing magnetic excitations. Within the RIXS process one can
not only excite single magnons but also multiple magnetic excitations
with a single photon.

The central goal of this work is to extend existing linear spin wave
theory (LSWT) routines for INS to handle multi-magnon excitations
characteristic of RIXS spectra. This is combined with an effective
RIXS scattering operator incorporating the resonant energy and light
polarisation dependence. We obtain a general and extensible compu-
tational framework that enables RIXS modeling for realistic magnetic
materials within LSWT. Furthermore, quantitative comparison with
experimental RIXS data enables assessment of the validity of treating
magnons as non-interacting quasiparticles.

MA 52.7 Thu 15:00 P4
Electric Control of Magnon Phase via the Aharonov—
Casher Effect — eGABRIEL ScHWOBEL!, RosTysLav O. SERHAZ,
MatTthias R. Scuwrrtzer!, VitanLty 1. Vasvucukal, MAaTHIAs
WEILER!, BURKARD HILLEBRANDS!, and ALEKSANDER A. SERGAl
— 1Fachbereich Physik and Landesforschungszentrum OPTIMAS,
RPTU Kaiserslautern-Landau, Kaiserslautern, Germany — 2Faculty
of Physics, University of Vienna, Vienna, Austria

A promising approach toward nonreciprocal magnon phase manipula-
tion is offered by the Aharonov—Casher effect—a mechanism whereby
particles or quasiparticles with a magnetic moment acquire an addi-
tional phase when traveling through an electric field. While this ef-
fect has been theoretically predicted for magnons, direct experimental
confirmation is still lacking. Additionally, electric fields also influence
magnetic systems through the magnetoelectric effect by modifying the
magnetization.

Our experiments demonstrate that the Aharonov—Casher effect and
magnetoelectric contributions can be independently quantified and un-
ambiguously distinguished. By applying an in-plane electric field to a
perpendicularly magnetized YIG film, we achieve controlled manipu-
lation of the phase of the forward-volume magnetostatic spin waves.
The resulting phase shifts depend on both the propagation direction
and the polarity of the applied electric field, demonstrating electric-
field tunability of magnon transport and offering a pathway toward
nonreciprocal phase control in magnonic systems.

MA 52.8 Thu 15:00 P4
Femtosecond noise correlation spectroscopy of magnon fluc-
tuations in bismuth doped yttrium iron garnet — ¢C. RuncEg!,
F. S. HerssT!, M. A. WEiss!, N. BrauLieu?, J. B. YoUssSEF?,
A. Lerrenstorrer!, M. LammerL!, R. Scarirz!, and S. T. B.
GoeNNENWEIN! — !Department of Physics, University of Konstanz,
Germany — 2LabSTICC, CNRS, Université de Bretagne Occidentale,

France

Magnetic systems exhibit a rich variety of dynamic phenomena on ul-
trafast timescales, which are of both fundamental and technological
interest. For example, magnons, the quanta of spin waves, are dis-
cussed as promising candidates for information carriers due to their
ability to propagate without charge transport. Femtosecond noise cor-
relation spectroscopy (FemNoC) has been established [1] as a time-
resolved optical technique that directly probes the local magnetization
correlation function of a spin system. Thus, FemNoC is sensitive to
incoherent magnetization dynamics like thermal magnons or random
telegraph switching in the anisotropy landscape and allows to distin-
guish them by their respective correlation characteristics [1]. Here, we
apply FemNoC to bismuth doped yttrium iron garnet. We investigate
the magnon population of the sample both in thermal equilibrium and
excited by ferromagnetic resonance. Introducing a quantitative model
we can fit both regimes and determine the number of magnons induced
by the resonant drive.
[1] M. A. Weiss et al., Nat. Commun. 14, 7651 (2023).

MA 52.9 Thu 15:00 P4
Active noise spectroscopy of magnon-photon polaritons —
eLArs Nikoras HEess, PHILIPP SCHWENKE, VITALIY VASYUCHKA,
KeviN KONSTLE, and Marnias WEILER — Fachbereich Physik and
Landesforschungszentrum OPTIMAS, Rheinland-Pfélzische Technis-
che Universitdt Kaiserslautern-Landau, 67663 Kaiserslautern, Ger-
many

Microwave (MW) cavities offer a wide range of applications for exciting
ferromagnetic resonance (FMR) in solid-state magnets [1]. Due to the
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interaction of resonant MW photons with the magnonic excitations of
a magnetic sample, their coupling behaviour can be studied in detail
[2]. In this study, we use a MW cavity designed to operate in the fre-
quency range from 500 MHz to 600 MHz to investigate the thermally
excited MW photons and their coupling to magnons in the ferrimag-
netic insulator YazFe5012 (YIG). To this end, a 2*m thick YIG film
is positioned inside the cavity. The resonant coupling between the
MW photons and the YIG FMR is realised. An active feedback loop
inspired by a similar setup for surface acoustic wave resonators [3] is
implemented to specifically amplify the thermal photons in the MW
cavity, that couple to the magnetic excitations in YIG. The resonator
used in combination with the active amplification process makes it
possible to determine characteristic parameters of the coupled systems
without the use of an external MW source.

[1] H.Huebl et. al, Phys. Rev. Lett. 111, 127003 (2013)

|2] L.Liensberger et. al, Phys. Rev. B 104, L100415 (2021)

[3] Z.Xi et. al, Phys. Rev. App. 23, 024054 (2025)

MA 52.10 Thu 15:00 P4
Low-temperature-compatible iron garnet films grown by lig-
uid phase epitaxy — JamMaL BEN Yousser!, NATHAN BEAULIEUL,
RICHARD ScHLITZZ, DAvIT PETROSYANS, eMICHAELA LAMMEL?, and
WiLLiam LEeranD? — 1LabSTICC-CNRS, Université Bretagne Oc-
cidentale, Brest — ?Department of Physics, University of Konstanz,
Konstanz — 3Department of Materials, ETH Zurich, Zurich —
4CNRS, Institute Néel, Université Grenoble Alps, Grenoble

Integrating thin epitaxial yttrium iron garnet (YIG) - one of the proto-
typical material systems in the field of magnonics, owing to its record-
low damping of the magnetization dynamics - into hybrid (quantum)
systems promises a platform to study the interaction of magnons with
other (quasi)particles. However, up to now the usability of YIG in
such devices is limited due to the losses occurring at low temperatures
due to the paramagnetic gadolinium gallium garnet (GGG) substrate,
and eventually Gd intermixing in the first layers. To circumvent this
problem, we use liquid phase epitaxy (LPE) to grow ultrathin films of
strained YIG on a commercial diamagnetic substrate, yttrium scan-
dium gallium garnet (YSGG) [arXiv:2509.06242]. We investigate their
magnetization dynamics between 3 K and 300 K, and compare them
to films grown on paramagnetic GGG. We demonstrate that our LPE
YIG on YSGG substrates features a ferromagnetic resonance linewidth
below 1 mT at 3 K, together with a very weak temperature and fre-
quency dependence of the losses. Therewith, the growth of YIG/YSGG
by LPE provides a straightforward approach for the fabrication of YIG
thin films for low-temperature investigations.

MA 52.11 Thu 15:00 P4
Magnetoacoustic interaction in Yttrium-Iron-Garnet /
Aluminium-Scandium-Nitride heterostructures oK Ava
GaucH!, KEvin KonsTLE!, Yannik Kunz!, AeNE ZUKAUSKAITE2’37
STEPHAN BarTn?, and MaTnias WEILER! — !Fachbereich Physik
and Landesforschungszentrum OPTIMAS, Rheinland-Pfalzisch Tech
nische Universitat Kaiserslautern-Landau, 67663 Kaiserslautern, Ger-
many — 2Fraunhoferr Institute for Electron Beam und Plasma Tech-
nology FEP, 01277 Dresden, Germany — 3Institute of Solid State Elec-
tronics, Technische Universitdt Dresden, 01062 Dresden, Germany

The magnetoelastic interaction between surface acoustic waves (SAWs)
and spin waves (SWs) has attracted considerable attention in recent
years. Magnetoelastic excitation of SWs is particularly promising in
low-damping ferrimagnets such as yttrium iron garnet (YIG). Electri
cal excitation of SAWSs necessitates a piezoelectric layer, such as ZnO
[1]. Here, we investigate magnetoelastic interactions in a heterostruc
ture consisting of a YIG/GGG bilayer coated with a piezoelectric
AlScN thin film. The coupling between SAWs and SWs is characterized
using micro-focused Brillouin light scattering (BLS) spectroscopy and
vector network analyzer (VNA) measurements. In addition, the ob
served magnetoelastic interaction is benchmarked against the coupling
in the more established ZnO/YIG/GGG heterostructure. [1] Ryburn
et al., Phys. Rev. Appl. 23, 034062 (2025)

MA 52.12 Thu 15:00 P4
Distinctive Propagation of Phonon-mediated Magnons in
YIG/GGG — ¢YoUNGSEON SooN!, MooJuNE Song!, Pruoc Cao
Van?, JineYuN Baek!, Byonce-Guk Park®, Jonce-RyuL JEONGZ,
ALBeErT MIN Gyu Park!, and Kap-Jin Kim! — !Department of
Physics, Korea Advanced Institute of Science and Technology, Dae-
jeon 34141, Republic of Korea — 2Department of Materials Science
and Engineering, Chungnam National University, Daejeon 34134, Re-
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public of Korea — 3Department of Materials Science and Engineering,
Korea Advanced Institute of Science and Technology, Daejeon 34141,
Republic of Korea

Magnonic systems enable information processing via collective spin ex-
citations and couple efficiently to other quasiparticles. We study mag-
netostatic surface spin waves (MSSWs) coupled to standing acoustic
waves in a 200-nm YIG film on GGG. Using two microwave antennas
and VNA measurement, we observe 3.5 MHz periodic modulation in
transmission spectra arising from magnetoelastic interaction. As the
magnon wave vector k increases, these phononic signatures weaken and
eventually vanish, reflecting both the k-dependence of the coupling
and the momentum selectivity of antennas. Phonon-mediated magnon
modes emerge at lower frequencies than directly excited MSSWs and
propagate much farther, providing a low-k channel for long-distance
spin-wave transport without acoustic resonators. These distinctive fea-
tures highlight the wavevector-dependent magnon-phonon hybridiza-
tion and demonstrate that both coupling strength and propagation
behavior can be engineered through excitation geometry.

MA 52.13 Thu 15:00 P4
Broadband Floating-Electrode SAW Transducers for Mag-
netoelastic Spin-Wave Excitation in CoFeB thin films
eKawa Noman!, Ryusuke Hisatromi?, KoTaro TacaZ,
TerUO ONo0?, ViTaLy VasvyucHkal, and MaTtuias WEeILER!
— 1Fachbereich Physik and Landesforschungszentrum OPTIMAS,
Rheinland-Pfalzische Technische Universitdt Kaiserslautern-Landau,
67663 Kaiserslautern, Germany — 2Kyoto University, Institute for
Chemical Research,Kyoto,Japan

Microwave filters based on surface acoustic wave (SAW) devices exhibit
low insertion loss and enable wideband operation in the GHz range.
In this study, we microfabricate custom-designed floating-electrode in
terdigital transducers (FE-IDTSs) on piezoelectric LiNbO3 substrates,
whose unique geometry with additional electrically floating metal fin
gers enhances electromechanical coupling and broadband SAW exci
tation [1]. We then deposit a 10 nm CoFeB thin film by DC mag
netron sputtering within the SAW propagation path. We investigate
the magnetic-field dependence of the SAW-driven magnetoelastic spin-
wave resonance using vector network analysis. Systematic variation of
the electrode material, aperture, and duty cycle reveals a rich spec
trum of high-amplitude Rayleigh modes at odd and even harmon-
ics of FE-IDT excitation. Moreover, we observe clear signatures of
SAW-driven magnetoelastic excitation of spin-waves in CoFeB. High-
amplitude SAWs enable non linear magnon generation [2].

[1] K. Yamanouchi et al., IEEE Ultrasonics Symposium (2013)

[2] M. Geilen et al., Applied Physics Letters 120, 242404 (2022)

MA 52.14 Thu 15:00 P4
Backward volume spin waves in ion-implanted magnonic YIG
waveguides — oSveN Nienurs', Jannis BENsMANN!, ROBERT
ScumipT!, KiriL, O. NikorLaev?, DiMITRI RASKHODCHIKOV!,
SHRADDHA CHOUDHARY?!, RicHA BHARDWAJ!, SHABNAM
TaneriNiyAb34 Axnin Varri'3, Aumap EL Kapri', JOHANNES
KerN!, WoLrraM H. P. Perniceb®%, SERGE] O. DEMOKRITOVZ,
ViapisLav E. DEmiDOVZ, STEFFEN MICHAELIS DE VASCONCELLOS!,
and RubpoLr BrarscHiTscH! — lInstitute of Physics and Center for
Nanotechnology (CeNTech), University of Miinster — 2Institute of Ap-
plied Physics, University of Miinster — 3Center for Soft Nanoscience,
University of Miinster — 4Kirchhoff-Institute for Physics, Heidelberg
University

1

Magnonics offers a promising alternative approach to conventional in-
formation processing due to the low-energy nature of spin waves and
distinctive features such as nm-scale wavelengths. Recently, the fab-
rication of dispersion-tunable magnonic waveguides and a large-scale
spin-wave network with 198 crossings have been demonstrated using
a newly developed maskless silicon ion implantation technique [1].
Here, we show that backward volume spin waves (BVSW) propagate
in silicon-ion implanted waveguides written into YIG thin films. Using
time-resolved Faraday rotation spectroscopy, we extract the dispersion
relation, the mode profile and damping of the BVSWs. Our results
demonstrate the versatility of silicon-ion implanted magnonic waveg-
uides, offering a promising route toward magnonic integrated circuits.
Reference: [1] J. Bensmann, et al. Nat. Mat. 24, 1920-1926 (2025).

MA 52.15 Thu 15:00 P4
Quantum Geometry of Magnons — eSIDHARTHA CHATTERJEE!,
ANDREAs HALLER!, PETER P. OrTHZ, and THomas L. ScaMipT!

1 University of Luxembourg — 2Saarland University
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We develop a theoretical framework for magnon dynamics in a one-
dimensional antiferromagnetic Heisenberg chain that includes next-
nearest-neighbour Dzyaloshinskii-Moriya interaction (DMI) and a
position-dependent magnetic field applied along the easy axis. This
combination leads to a spin spiral ground state. The collective excita-
tions above the ground state are magnons, spin-1 bosonic modes. We
perform the Holstein-Primakoff transformation to obtain the magnon
Hamiltonian, which is quadratic in nature. For the diagonalisation,
we use the Bogoliubov transformation, and we show that the quantum
geometric tensor of magnons naturally exhibits symplectic structure.
This geometric structure yields corrections to the semiclassical equa-
tions of motion for magnon wave packets, resulting in anomalous ve-
locity terms and metric-driven contributions. Overall, the framework
provides a systematic route for incorporating geometric effects and
symplectic structure into magnon dynamics, where no particle num-
ber conserving framework exists, and offers a pathway for engineering
transport phenomena in magnetic materials through the direct manip-
ulation of the quantum geometry of their collective excitations.

MA 52.16 Thu 15:00 P4
Impact of Magnetic Ground State on the Generation of
an All-Magnonic Frequency Comb — e ALEXANDRA SCHRADER,
Curis KORNER, ROUVEN DREYER, and GEORG WOLTERSDORF —
Martin Luther University Halle-Wittenberg

We have observed the emergence of a magnonic frequency comb in ex-
tended Permalloy films as well as in microstructures of Permalloy and
CoFeB. Since the frequency comb generation appears to be a unique
feature of softmagnetic materials at very low bias fields (below 2 mT),
we anticipate a strong correlation between the static ground state and
the emerging dynamics. In the case of microstructures, the higher
harmonic generation is indeed connected to the non-uniform domain
structure at the edges.

However, the presence of these edge effects reduces the frequency
multiplication efficiency. In this work, stripes of different aspect ra-
tios are investigated to bridge the gap between extended layers and
microstructures. This allows to explore the correlation between the
static magnetization pattern obtained in Kerr microscopy and the gen-
eration of the frequency comb revealed via SNS-MOKE and NV-center
microscopy. Both static and dynamic features are complemented by
micromagnetic simulations.

MA 52.17 Thu 15:00 P4
Surface Acoustic Wave Generation and Detection in
AIScN/GGG Heterostructures — eKarL Hrmricun!', SeTH
KurrMmaN!, Frank HevroTH2?, KATRIN LEHMANNZ, FABIAN
Lorink?, and Georc ScHMIDT!:?2 IMartin Luther Univer-
sitat Halle-Wittenberg Institut fiir Physik, Halle, Germany —
2Interdisziplinires Zentrum fiir Materialwissenschaften, Halle, Ger-

many — 3Frauenhofer ISIT, Itzehoe, Germany

Surface acoustic waves (SAWs) can be excited and detected in piezo-
electric materials using interdigitated transducers (IDTs). In mag-
netostrictive materials, particularly with low-loss magnetic proper-
ties (e.g. Yttrium-Iron-Garnet, YIG), the coupling between SAWs
and magnons provides unique opportunities for device applications.
Different groups have already successfully demonstrated the coupling
of ferromagnetic resonance with acoustic surface waves [1, 2, 3, 4].
Even the coupling to the low loss material YIG has been shown|3,
5]. Here we demonstrate the use of an Aluminium-Scandium-Nitride
(AlScN)/Gallium-Gadolinium-Garnet (GGG) heterostructure to ex-
cite and detect SAWs that propagate in a pure GGG surface, offering
the possibility to couple into micropatterned or even suspended YIG
structures [6].

[1] Weiler et al., PRL: 106.11 (2011): 117601. [2] Dreher et al., PRB:
86.13 (2012): 134415. [3] Kunz et al., arXiv preprint: 2503.11203
(2025). [4] Rayburn et al., PRA: 23.3 (2025): 034062. [5] Wong et al.,
APL 349.6246 (2024): 125.5 [6] Heyroth, Schmidt et al., PRA: 12.5
(2019): 054031

MA 52.18 Thu 15:00 P4
Magnon-phonon coupling in suspended nanostructure —
eGrovannt DeL Buraro!2, Marruias GRAMMER!2, JOHANNES
WEBER!2, and Hans HuesL!2:3 — 1'Walther-Meifner-Institut, Bay-
erische Akademie der Wissenschaften, Garching, Germany — 2TUM
School of Natural Sciences, Technische Universitdt Miinchen, Garch-
ing, Germany — 3Munich Center for Quantum Science and Technology
(MCQST), Munich, Germany

High-overtone bulk acoustic wave resonators were among the first me-
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chanical systems explored in the quantum regime, enabling studies
of vacuum fluctuations and non-classical states. Integrating magnetic
thin films with these resonators creates hybrid magneto-phononic ex-
citations through magnetoelastic coupling, allowing energy exchange
between phonons and magnons. Beyond energy transfer, these hy-
brid modes can inherit angular momentum from their constituent ex-
citations, raising a fundamental question: how is angular momentum
transferred and shared between phonons and magnons in such systems?
We address this by implementing a suspended silicon membrane as a
bulk acoustic wave resonator, coupled to a 40nm Coss Fers metallic
film. Using broadband ferromagnetic resonance spectroscopy at cryo-
genic temperatures, we quantify the magnon-phonon coupling strength
and assess its implications for angular momentum transfer and mag-
netization damping. Our results highlight the potential of this device
architecture for probing spin-mechanical interactions and advancing
hybrid quantum systems that combine magnetic and mechanical de-
grees of freedom.

MA 52.19 Thu 15:00 P4
Characterization of spin-Hall nano-oscillators — eCHRISTINE
STRICKLER, MORITZ BECHBERGER, JULIEN SCHAFER, BJORN
Heinz, and PuiLipp Pirro — Fachbereich Physik and Landes-
forschungszentrum OPTIMAS, Rheinland-Pfilzische Technische Uni-
versitdt Kaiserslautern-Landau, D-67663 Kaiserslautern, Germany

Within the research field of spintronics, spin-Hall nano-oscillators
(SHNOs) have emerged as promising candidates for building blocks
in neuromorphic computing. These devices typically consist of a bi
layer comprising a ferromagnetic (FM) and a heavy metal (HM) layer.
Typically, a direct charge current is applied to the HM, which injects
a spin current into the FM via the spin Hall effect, exerting spin or-
bit torques that can counteract the natural damping of the FM and
thereby excite coherent auto-oscillations. We perform ferromagnetic
resonance spectroscopy on fabricated full-film bilayer systems to opti
mize the material stack in terms of FM-layer thickness and FM/HM
interface quality. The materials selected for this study are CoFeB and
NiFe as FM and Pt and W as HM, which leads to four potential ma
terial stacks. The optimized stacks are fabricated in several SHNO
geometries and sizes to investigate their properties concerning mode
spectrum and threshold current for auto-oscillation via Brillouin light
scattering spectroscopy. This study of SHNO fabrication paves the
way for further investigation into such structures and their potential
coupling phenomena.

MA 52.20 Thu 15:00 P4

Frequency-dependent parametric injection of magnons in

yttrium iron garnet — eLARS ScHIESSER, Franziska KUHN,
MaTrTHIAS R. SCHWEIZER, VITALIY VASYUCHKA, ALEXANDER A.
SERGA, and MaTrHias WEILER — Fachbereich Physik and Landes-

forschungszentrum OPTIMAS, RPTU Kaiserslautern-Landau, 67663
Kaiserslautern, Germany

Parametric generation of magnons in low-damping yttrium iron garnet
(YIG) films offers a flexible approach to excite magnons across a broad
range of wavenumbers, enabling the creation of high magnon densities,
which are essential for the preparation of magnon gases preceding con-
densation phenomena. Using parallel parametric pumping driven by
a broadband stripline antenna, we investigate the frequency depen-
dence of pumping thresholds and the ensuing nonlinear scattering pro-
cesses. By tuning both the external magnetic field and the pumping
frequency, we selectively control the initial position of parametrically
injected magnons in momentum space and thus define the starting
conditions for subsequent multi-magnon scattering dynamics. Time-
resolved Brillouin light scattering (BLS) spectroscopy is employed for
the direct observation of the temporal and spectral evolution of the
magnon population.

These frequency characteristics provide the basis for the implemen-
tation of pumping schemes with arbitrary waveforms, which will en-
able the realization of complex, tailored excitation signals, opening
new pathways for the precise control of nonlinear magnon dynamics.

MA 52.21 Thu 15:00 P4
Spatially-Localized Second Harmonic Generation via Spin
‘Wave Concentration in Patterned YIG Structures — eMAaRc
Ecer!, StepHANIE Lake!, PuiLipp GEYER!, SETH KURFMAN!,
Rouven Drever!, and Grorc Scumipr!? — IMartin-Luther-
Universitat Halle-Wittenberg Insitut fiir Physik, Halle, Germany
— 2Interdisziplindres Zentrum fiir Materialwissenschaften, Martin-

Luther-Universitdt Halle-Wittenberg, Halle, Germany
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The anisotropic dispersion and inherent non-linearity of (magneto-
static) spin waves in thin films and confined structures provide unique
opportunities for implementation in next-generation radio-frequency
devices [1]. A particular challenge remains in establishing effective and
useful means to locally generate and subsequently exploit higher har-
monics without extraneous non-linear losses [2]. In order to compen-
sate these losses, one method to achieve this is to focus low-intensity
spin waves in a low-loss magnetic material to a localised region far from
the exciting antenna. This can be done, for example, with determinis-
tically tuning the dispersion relation by modifying film thickness along
with a geometric confinement through standard patterning processes.
Here we compare micromagnetic simulations and experimental results
obtained by frequency- and spatially-resolved SNS MOKE [3] within
passive, lithographically-patterned YIG funnel structures, wherein we
demonstrate second harmonic generation of magnons.

[1] Ustinov et. al, IEEE Magnetics Letters 10, 1-4, 2019

[2] T. Hula et. al, Appl. Phys. Lett. 117, 042404, 2020

[3] Rouven Dreyer et. al., Phys. Rev. Materials 5, 064411, 2021

MA 52.22 Thu 15:00 P4
Enhancing Mechanical Stability of Heusler Alloys via the
Powder-in-Tube Method — eT. Nienorr'2, L Bever34, J.
Puy®, J. FREUDENBERGER>?, O. GurrLEISCH®, J. WosniTzab:2,
F. ScurEL?, and T. GorrscHALL! — !Dresden High Mag-
netic Field Laboratory (HLD-EMFL), Helmholtz-Zentrum Dresden-
Rossendorf, Dresden, Germany — 2Institut fiir Festkérper- und Ma-
terialphysik, TU Dresden, Dresden, Germany — 3Leibniz-Institut fiir
Festkorper- und Werkstoffforschung IFW, Dresden, Germany — 4TU
Bergakademie Freiberg, Freiberg, Germany — ®Institute of Materials
Science, Technical University of Darmstadt Darmstadt, Germany

We address the long-standing problem of mechanical fatigue in Heusler-
based elastocaloric and multicaloric materials by applying the Powder-
in-Tube (PIT) method to stabilize the material inside a steel shell.
This significantly enhances mechanical robustness. Under cyclic load-
ing up to 100,000 cycles and high-load tests, PIT samples retain their
structural integrity, showing only minor, non-critical end cracks while
the core remains thermally connected to the shell. Even after plas-
tic deformation, the Heusler core stays intact. Magnetization before
and after cycling exhibits only minimal changes, confirming durability,
and magnetocaloric measurements demonstrate excellent thermal cou-
pling between core and metal shell. Overall, the PIT method extends
the operational lifetime of Heusler alloys by orders of magnitude and
allows independent optimization of mechanical stability and caloric
performance.

MA 52.23 Thu 15:00 P4
Significant Enhancement of Magnetocaloric Performance of
LaFel2B6 via Microstructure Optimization — eProTvasHA
PracHURJA, WEI Liu, ALEX AUBERT, BENEDIKT BECKMANN, KoON-
STANTIN Skokov, and OLIVER GUTFLEISCH — Institute of Materials
Science, Technische Universitdt Darmstadt, Darmstadt, Germany

Light rare-earth magnetocaloric (MC) materials are appealing because
of their abundance and reduced criticality risks [1]. Within this group
of materials, LaFel2B6 - a first-order MC compound - undergoes a
phase transition around 36 K, making it a potential candidate for hy-
drogen liquefaction applications [2]. However, its pronounced MC ef-
fect emerges only under relatively high magnetic fields (>5 T), which
restricts its performance at lower fields [3]. This limitation is linked
to its antiferromagnetic ground state and the presence of secondary
phases in the microstructure. We carried out a systematic optimization
of the synthesis conditions to improve phase purity and magnetocaloric
properties. We found that annealing at 1383 K for 24 hours with a
3% La excess reduced the secondary phase content from 13.2 to 7.7
wt.% and sharpened the first-order transition. Consequently, the peak
magnetic entropy change increased significantly from -1 to -10 J/kgK
under a 5 T field. References: [1] Wei Liu et al. J. Phys. Energy, 2023,
5.3, 034001; [2] L.V.B. Diop; O. Isnard; J. Rodriguez-Carvajal Phys.
Rev. B, 2016, 93.1, 80; [3] L.V.B. Diop; O. Isnard J. App. Phys., 2016,
119.21, 213904. Acknowledgement: We acknowledge financial support
by the DFG within the CRC/TRR 270 (Project-ID 405553726).

MA 52.24 Thu 15:00 P4
Superconducting magnetic system for magnetocaloric hydro-
gen liquefaction — oC. EstiLLac LearL Sival2, T. PrarTe?,
M. StrassHEIMI3, T. Nienorr!3, C. SavLazar-Mewal, J.
WosnNitzal:3

,and T. GorrscHALL! — !Dresden High Magnetic Field
Laboratory (HLD-EMFL), Helmholtz-Zentrum Dresden-Rossendorf
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Dresden, Germany — 2TU Bergakademie Freiberg, Freiberg, Germany
— SInstitiit fiir Festkérper und Materialphysik, TU Dresden, Dresden,
Germany — 4Magnotherm Solutions GmbH, Darmstadt, Germany

As hydrogen’s importance in the clean-energy sector continues to ex-
pand, improving its liquefaction efficiency becomes crucial, since the
liquid form provides high volumetric energy density for storage and
transport. Traditional compression systems, however, remain both
costly and energy-intensive, prompting interest in magnetic refrigera-
tion as an alternative process. This approach employs the adiabatic
temperature variation of magnetocaloric materials in an Active Magne-
tocaloric Regenerator (AMR) to reach the final cooling stage required
for hydrogen liquefaction. Achieving large temperature spans requires
large variations in the magnetic field. In addition, higher operating fre-
quencies are needed to reach greater cooling powers. Therefore, a mag-
netic system capable of sustaining high fields while supporting rapid
cycling, whether through linear or rotary motion of the magnetocaloric
material, is necessary. This presentation discusses the development of
a superconducting magnetic system meeting these requirements, tar-
geting a concentrated 5-7 T field which enables a sharp field change.

MA 52.25 Thu 15:00 P4

MnCrNiGeSi high-entropy alloy: structural, magnetic and

magnetocaloric properties — eATAKAN TEKGUL! and KAGAN
SARLAR? — 1Uludag University, Bursa, Turkey — 2Karamanoglu
Mehmetbey University, Bursa, Turkey

This study investigates the structural, magnetic, and magne-

tocaloric properties of two rare-earth-free high-entropy alloys,
MngoCri14Niz3GeasSis and MnoyCrigNissGeasSig, produced by arc
melting. Rietveld refinement of X-ray diffraction data confirms that
both alloys crystallize in an orthorhombic Pnma structure. Increas-
ing the Mn content from 20% to 24% strengthens the ferromagnetic
exchange interactions, resulting in an enhancement of the saturation
magnetization (43.8->56.7 Am~'kg™!) and an upward shift of the
Curie temperature (361->387 K). Isothermal magnetization measure-
ments and Arrott plot analyses reveal a second-order magnetic phase
transition. The magnetocaloric effect, calculated via the Maxwell re-
lation, yields a magnetic entropy change of 2.1 Jkg=1K~1 for the al-
loy with 20% Mn and 3.6 Jkg='K~! for the Mn-rich alloy under a
magnetic field of 2 T. The combination of low hysteresis, high Curie
temperature, and enhanced entropy change demonstrates that Mn-
enriched Mn-Cr-Ni-Ge-Si HEAs offer promising performance for envi-
ronmentally friendly, high-temperature magnetic refrigeration. These
results confirm that compositional tuning, particularly Mn substitu-
tion, is an effective route for optimizing the magnetocaloric response
in rare-earth-free HEAs.

MA 52.26 Thu 15:00 P4
Spin structure analysis on Fez;AlBs powder and single-
crystals eJoacHiM Lanpers!, NieLs Kusirza?, Soma
Saramon!, Urr WiepwaLp!, CurisTiINA BirkeL?3, and HErrko
WEeNDE! — !Faculty of Physics and CENIDE, University of Duisburg-
Essen — 2Department of Chemistry and Biochemistry, TU Darmstadt

— 38chool of Molecular Sciences, Arizona State University

The MAB phase Fea AlB2 exhibits ferromagnetic ordering below the
Curie temperature T ~ 290 K, showing a strong magnetocaloric ef-
fect close to room temperature, which makes it a promising candi-
date for magnetic cooling applications. We utilize Mossbauer spec-
troscopy under high magnetic fields to analyze the spin structure and
ferro- to paramagnetic phase transition of Fea A1Bg microparticle pow-
ders. Field- and temperature-dependent measurements on an Fea A1B2
single-crystal sanded down to appropriate thickness for transmission
experiments are used as reference and allow for specific characteriza-
tion along easy and hard magnetic directions with regards to magnetic
alignment. Funding by the DFG via CRC/TRR 270 (project number
405553726, subprojects B02, B03, and B05) is gratefully acknowledged.
We thank T. Ouisse and H. Pazniak (LMGP, Grenoble) for providing
single crystals.

MA 52.27 Thu 15:00 P4
Combining X-ray absorption spectroscopy with a mul-
tifunctional probe to decipher first-order phase tran-
sitions eBENEDIKT EccERT!, ALEX AUBERT?, SHINGO
Yamamoro3, Ana Kurtanipze®?4, THoMAs HERRMANNSDORFER®,
OuLiver GurrLEiscH?, Kurr KuMMER®, Nick BRookEs®, JOCHEN
WosniTza34, KarnariNa OLLEFs®, KoNsTANTIN Skokov?, and
Herko WENDE! — ! University Duisburg-Essen — 2TU Darmstadt —
SHZDR, HLD-EMFL — *TU Dresden — °ESRF — SKIP, University
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Here, we present a new instrumental setup designed for the investiga-
tion of magnetostructural phase transition, installed within the high
field magnet at beamline ID32 of the European Synchrotron Radiation
Facility in Grenoble, France. With these newly established setups, we
can perform dichroic X-ray absorption spectroscopy, while accessing
other subsystems via bulk probes (e.g., lattice expansion or change in
electrical resistivity) within a temperature range from 4 K to 650 K in
the soft X-ray regime.

Here, we will show first experimental results from La(Fe,Si)13 during
the field and temperature-induced magnetostructural phase transition
showcasing some of the possibilities.

Funding by the BMFTR under Grant BMBF-Projekt05K2022, and
the Deutsche Forschungsgemeinschaft via CRC/TRR 270 HoMMage
(Project-ID 405553726) is gratefully acknowledged. We thank the
ESREF for the allocation of beamtime.

MA 52.28 Thu 15:00 P4
Magnetic and transport properties of compensated ferrimag-
netic Heusler alloys at finite-temperature predicted by ab
inito spin fluctuation theory — eSnoco Yamasuital, Esita
PanpeEY!, GerHARD FrEcHER!, CrLaupia FELSER!, and ATSuFuMI
Hirouata®2 — Max-Planck-Institute for Chemical Physics of Solids,
Dresden, Germany. — 2Center for Science and Innovation in Spintron-
ics, Tohoku University, Sendai, Japan

Fully compensated ferrimagnets have been attractive for spintron-
ics because their net zero magnetization suppresses stray fields, en-
abling high-density memory integration. Among them, Heusler al-
loys which have 24 valence electrons are of particular interest since
they can exhibit both half-metallicity with 100 % spin polarization
at the Fermi level and fully compensated ferrimagnetism. However,
a fully compensated half metallic Heusler alloy Mnj 5V 5FeAl re-
ported previously has a Curie temperature below room temperature,
limiting its device applications. To find alternatives, we investigated
Mn2Cog.5Vo.5Al(Ga), which is regarded as a mixture of half-metallic
MnyVAI(Ga) and MnaCoAl(Ga) exhibiting high Curie temperature,
with 24 valence electrons. Using an ab inito spin-fluctuation theory
based on the coherent potential approximation and disordered local
moments, we examined its electronic structure, magnetic properties,
and spin conductivities at finite-temperature. In this presentation, we
will also discuss possible future control in the properties.

MA 52.29 Thu 15:00 P4
Broadly tunable compensation in ferrimagnetic MnFeVAl
Heusler alloy — eEsita PanNDEY!, SHOGO YAMasHITA!, EDOUARD
LesNe!, GeErHArRD FEcHER!, CrLaupiA FELSER!, and ATsuruMI
Hirouata®2 — Max-Planck-Institute for Chemical Physics of Solids,

Dresden, Germany — 2Tohoku University, Sendai, Japan

Zero-moment spintronic systems are highly desirable, as they minimize
stray fields while maintaining stability against external magnetic per-
turbations. Unlike antiferromagnets, compensated ferrimagnets offer
an ideal solution, combining a net-zero magnetic moment with spin-
polarized conduction [1-3]. In this study, we demonstrate the real-
ization of a near-zero-moment state in Mnl1.5V0.5FeAl Heusler alloy
thin films with a wide tunable compensation range. Films of varying
thickness were fabricated on thermally oxidized Si substrates with a
W buffer layer using simultaneous triple-target sputtering in an ultra-
high-vacuum system. Structural analysis via X-ray diffraction shows
that the W underlayer is stabilized in the body-centered cubic (bcc)
a-phase with (110) orientation, while the Heusler films exhibit pro-
nounced [110] texture and a lattice parameter close to bulk values.
Magnetometry measurements reveal that the samples are magnetically
isotropic and exhibit an exceptionally low saturation magnetization at
RT. These results position MnFeVALl films as promising candidates for
thermally stable, stray-field-free spintronic devices with robust spin-
polarized transport. Reference: [1] V. Baltz et al., Rev. Mod. Phys.
Vol. 90, No. 1 (2018); [2] A. Hirohata, Magnetochemistry 8, 37 (2022);
[3] R. Stinshoff et al., Phys. Rev. B 95, 060410(R) (2017).

MA 52.30 Thu 15:00 P4
Halbach 2.0 - Creating homogenous fields with finite size
magnets — ePETER BLUMLER! and INco REHBERGZ — llnstitute
of Physics, University of Mainz, 55128 Mainz, Germany — 2Institute
of Physics, University of Bayreuth, 95440 Bayreuth, Germany

Homogeneous magnetic fields can be generated with permanent mag-
net arrangements, most notably Halbach rings made of idealized, in-
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finitely long magnetic rods. However, this classical concept is limited
when using real, finite magnets. To address this, three-dimensional
configurations have been investigated. Optimal single and stacked
rings of point dipoles are identified, offering greater field strength and
homogeneity than traditional Halbach designs and earlier numerical
estimates.

A central innovation is the "focused configuration” (I.R. & P.B.,
Phys. Rev. Appl. 23 (2025) 064029), where dipoles are tilted out
of the ring plane, producing highly homogeneous fields shifted away
from the magnet plane. Rotating multiple tilted rings relative to each
other further improves homogeneity, though at the cost of a fixed field
direction (still confined to the transverse plane).

Experiments with cuboid magnets confirm the theoretical predic-
tions, showing that these configurations overcome finite-magnet lim-
itations and provide enhanced field strength and homogeneity. All
configurations can be explored and exported for 3D printing using a
dedicated Python GUI (https://zenodo.org/records/15064360).

MA 52.31 Thu 15:00 P4
Towards Sustainable NdFeB Magnets Using Advanced Recy-
cling — eAYBIKE Paksoy!, AMRiTA KHAN!, ABDULLATIF DURGUNY,
MAaRIO ScHONFELDT?, HasaNn Maumupur?, ILiva RapuLov?,
ImanTs DirBal, and Oriver GurrLEiscH! — lFunctional Mate-
rials, Technical University of Darmstadt, Darmstadt, Germany —
2Fraunhofer IWKS, Fraunhofer Research Institution for Materials Re-

cycling and Resource Strategies, Hanau, Germany

NdFeB permanent magnets exhibit the highest maximum energy prod-
uct (BH)max at room temperature, making them important for many
technologies essential to the clean energy transition. However, their
reliance on critical rare earth elements raises significant environmen-
tal, economic, and geopolitical challenges [1]. Consequently, increasing
attention has been directed toward the recycling of end-of-life NdFeB
permanent magnets. Enhancing the sustainability of rare earth per-
manent magnets and reducing their criticality are key requirements
for environmentally responsible products. The magnetic properties of
NdFeB magnets are strongly governed by their microstructure. Re-
cycling routes can alter grain size, crystallographic texture, and de-
fect density, which in turn influence magnetic performance. In this
work, advanced recycling strategies are explored with the aim of pro-
ducing sustainable NdFeB magnets while preserving their functional
properties. [1] M. Schoénfeldt et al., J. Alloys and Compounds (2023)
https://doi.org/10.1016/j.jallcom.2023.168709

MA 52.32 Thu 15:00 P4
Resource efficient recycling and additive manufacturing of
Nd-Fe-B magnets — eAMRITA KHAN!, Lukas ScHAFER!, PRriv-

ATOSH SaHOO!, ILivaA RabpuLovZ, MaeMUDUL HasaN?2, KONSTANTIN
Skokov!, Icor LusoMirsky3, and OrivEr GurrLEiscu! — 1TU
Darmstadt, Darmstadt, Germany — 2Fraunhofer IWKS, Hanau, Ger-
many — 3Weizmann Institute of Science, Rehovot, Israel

Recycling Nd-Fe-B magnets is crucial for maintaining a sustainable
supply of rare-earth elements for clean energy applications while signif-
icantly reducing the environmental impact and energy footprint. Addi-
tive manufacturing (AM) is a promising production route for functional
magnetic materials, especially for achieving high geometric complexity,
energy-efficient processing, and waste minimization. In this work, the
PBF-LB/M process is used to directly produce permanent magnets,
which are not yet optimized with regard to magnetic performance.
The recycling of Nd-Fe-B scrap magnets and powder production is a
critical step for successful processing via PBF-LB/M. In this study,
different recycling processes are investigated: (i) hydrogen decrepita-
tion, (ii) electrolytic decrepitation, and (iii) ultrasonic atomization,
which are characterized regarding their particle size distribution, mor-
phology, and flowability. The goal is to identify the influence of the
powder properties on the PBF process and the resulting magnetic per-
formance of additively manufactured magnets. This work was sup-
ported by the Volkswagen-Stiftung through the project MagCycleAM
(9D878 Project No. 0071952-00).

MA 52.33 Thu 15:00 P4
Inverse garnet/Pt heterostructures by lateral crystalliza-
tion — eCurisTiaAN HorLzmann!, STeEpHAN Grawmscu!, Davip
SteIN!, MaxiMILIAN MM, ALADIN ULLRICH!, RICHARD SCHLITZZ,
MicHAELA LaMMEL?, JoHANNES BONEBERG?, and MANFRED
ALBRECHT! — lInstitute of Physics, University of Augsburg, 86159
Augsburg, Germany — 2Department of Physics, University of Kon-

stanz, 78457 Konstanz, Germany
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Rare-earth iron garnet thin films are known for their low Gilbert damp-
ing, insulating nature, and tunable magnetic properties. These favor-
able properties are mostly limited to single-crystalline films grown on
specific substrates like GGG, which limits their applications [1]. To
expand the functionallity of garnet thin films, we grow a thulium iron
garnet film on a thin Pt layer by means of lateral crystallization. The
Pt layer is sputter-deposited on a GSGG substrate, followed by gar-
net deposition by PLD. Hereby, a hole pattern in the Pt layer - ei-
ther created naturally by thermal dewetting or artifically patterned -
acts as crystallization seed. While the as-grown film is amorphous,
post-deposition annealing at 700°C results in a lateral garnet crystal-
lization rate of about 1 um/min and a single-crystalline garnet film
on top of the Pt layer. This garnet film exhibits similar properties to
an epitaxially grown film, including Gilbert damping as low as 0.008
[2]. Therefore, the lateral crystallization of garnet films opens up new
possibilities to combine garnet and metal films for spintronic devices.

[1] Sailler, S. et al., Phys. Rev. Mater. 8, L020402 (2024).

[2] Holzmann, C. et al., Phys. Rev. Mater. 9, 114416 (2025).

MA 52.34 Thu 15:00 P4

FMR in chiral Mn;TiO;s — eAMRUTHAVARSHINI ANAND!, Ra-
JENDRA Loke!, AuMED RAsHEED!, AgusTINUS AGUNG NUGROHO?Z,
and JoacHiM HEMBERGER! — lInstitute of Physics II, University of

Cologne, 50937 Cologne, Germany — 2Institut Teknologi Bandung,
Bandung 40116, Indonesia.

Ferromagnetic resonance (FMR) is a powerful technique for probing
the dynamic magnetic properties of materials. In this study, we in-
vestigate FMR in Mn2TiOy4, an inverse spinel tetragonal oxide. When
Mn occupy full of tetrahedrally coordinated A site and half of B site,
the space group P4322, posses a chiral axis along c. Which via spin
orbit coupling influences the magnetic resonance.

FMR measurements performed across different frequencies and mag-
netic field orientations allow us to extract resonance fields, linewidths,
damping parameters, and magnetic anisotropy constants. Analysis
of the FMR data using Kittel fitting enables determination of the
frequency-field relationship, effective magnetization, and g-factors,
while linewidth fitting provides quantitative values of the Gilbert
damping parameter. And we also performed a FMR configuration
with circularly polarized microwave excitation to enhance sensitivity
to chiral magnetic effects and enable a more comprehensive investiga-
tion of the system’s frequency- and field-dependent behaviour.

MA 52.35 Thu 15:00 P4
Magnetic interactions in compositionally complex and high
entropy perovskites BaInl-xMx03-§ (M = Fe, Co, Sn,
Ti) — eAucusTE STaNIONYTE!, LAurRA T. CoRREDORZ2, RICHARD
Matysex?3, Anja U. B. WorTer?, Grupirta PERVERsSI®, and ANNA
Isagval'? — lUniversity of Amsterdam, The Netherlands — 2TU
Dortmund University and Research Center Future Energy Materials
and Systems, Germany — 3Maastricht University, The Netherlands
— 4Leibniz IFW Dresden, Germany

High configurational entropy exerts unprecedented effects on a mate-
rial’s phase stability and functional properties and raises questions
about possible interrelationships between the two.[1] In our recent
work, the Balnl-xMxO3- series were obtained as phase-pure cubic
perovskites where Co, Fe, Sn, Ti and In share the B-site in increasing
configurational entropy.|2] The present study investigates the magnetic
behavior of these compounds. We observe antiferromagnetic-like be-
havior in the M(T) curves below 20 K, and varying levels of hystere-
sis in the M(H) experiments at 2K. Specific heat measurements show
a field-dependent magnetic entropy release at low temperatures, but
neutron diffraction rules out long-range order. With AC susceptibil-
ity measurements showing a shift in transition temperatures for higher
frequencies, the study so far indicates a glassy magnetic structure with
clusters. Altogether, our experimental results give an intriguing look
into the emergent properties of such complex and disordered struc-
tures, but the exact microscopic mechanism remains to be uncovered.
[1] Adv. Sci. (2022) 9, 2200391; [2] Solid State Ion. (2024) 427, 116901.

MA 52.36 Thu 15:00 P4

FMR in chiral Mn;TiO; — eAMRUTHAVSARSHINI ANAND!, Ra-
JENDRA Loke!, AuMED RasHEED!, AcusTIiNUS AGUNG NUGROHO?Z,
and JoacHiM HEMBERGER! — lInstitute of Physics II, University of

Cologne, 50937 Cologne, Germany — 2Institut Teknologi Bandung,
Bandung 40116, Indonesia.

Ferromagnetic resonance (FMR) is a powerful technique for probing
the dynamic magnetic properties of materials. In this study, we in-
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vestigate FMR in Mn2TiO4, an inverse spinel oxide. The magnetic
Mn2t ions occupy tetrahedrally coordinated (A) sites and half of oc-
tahedrally coordinated (B) sites. The space group P4322 possesses a
chiral axis along c, which via spin orbit coupling influences the mag-
netic resonance.

FMR measurements performed across different frequencies allow us
to extract resonance fields and linewidths for different crystal orienta-
tions. The data can be analysed using Kittel’s formula revealing mag-
netic anisotropy constants and g-factor, while linewidth fitting provides
quantitative values of the Gilbert damping parameter. We also utilise
circularly polarized microwave excitation to directly address chirality
and the resulting non-reciprocity of the magnetic response.

MA 52.37 Thu 15:00 P4
Emergent electromagnetic inductance of nontrivial mag-
netic textures in SrRuOg3/SrIrO3z bilyers eLubpwIic
SCHEUCHENPFLUG!, SEBASTIAN Esser?, RoBERT GRUHL!, Max
HirscHBERGER?®, and PuiLipp GEGENWART! — !Universitit Augs-
burg, Lehrstuhl fiir Experimentalphysik VI — 2Department of Applied
Physics, University of Tokyo, Japan — 3RIKEN Center for Emergent
Matter Science, Japan

Emergent electromagnetic induction (EEMI) by current-driven spin
dynamics was proposed and observed in the spin helix magnet
GdsRugAl2 [1], where the (current-nonlinear) imaginary impedance
at kHz frequency was associated with the motion of helical spin struc-
tures.

To explore the possibility of EEMI arising from current-driven dy-
namics of nontrivial magnetic structures, we fabricated and microstruc-
tured epitaxial thin film bilayers of ferromagnetic SrRuO3 and para-
magnetic SrIrO3 on STO. This bilayer system is suspected to host
DMI-stabilized Néel-skyrmions, indicated by the topological Hall-effect
(THE) [2]. We observe in AC-measurements a large and current-linear
imaginary impedance at low temperatures over broad current density
and frequency ranges, signaling the EEMI of nontrivial textures.

[1] Naoto Nagaosa, Jpn. J. Appl. Phys. (2019) 58 120909, Yokouchi
et al., Nature 586, 232 (2020).

[2] J. Matsuno et al., Science Adv. 2 (2016) 1600304, S. Esser et al.,
Phys. Rev. B 103 (2021) 214430.

MA 52.38 Thu 15:00 P4
SQUID magnetometry of weakly diamagnetic samples us-
ing custom 3D-printed sample holders — eTHOMAS KERSCHEN-
BAUER, LucaA BiscHor, and RUpIGER KLINGELER — Kirchhoff Institut
for Physics, Heidelberg, Germany

Magnetization studies of weakly diamagnetic samples by means of
SQUID magnetometers using conventional sample holders often pro-
duce background signals comparable to the sample signal. Therefore,
accurate background measurement and subtraction processes are nec-
essary, which are challenging with conventional sample holders. Here,
we present high-resolution magnetization data on representative dia-
magnetic samples, including the aromatic compounds naphthalene and
anthracene. We obtained these results through SQUID measurements
using custom sample holders designed for the Quantum Design MPMS
3 with SLA 3D printing technology. This offers a versatile and cost-
effective solution for manufacturing improved sample holders. These
sample holders allow us, e.g., to improve the positioning of the sam-
ple, which requires high precision for background subtraction. It also
allows for flexibility in sample shape, size, and orientation. These im-
provements can be used to study weakly magnetic materials and enable
measurements that are limited by background signals of conventional
sample holders.

MA 52.39 Thu 15:00 P4
Quantitative Distance Calibration and Magnetic Noise Imag-
ing with Scanning NV Magnetometry — eNikHITA KHERA,
EpPHRAIM SPINDLER, KRISTIN KUEHL, and ELKE NEU RUFFING —
RPTU in Kaiserslautern, Rheinland Pfalz, Germany

Nitrogen-vacancy (NV) enters in diamond are widely used as quantum
sensors for nanoscale magnetometry and the study of spin dynam-
ics. As part of ongoing work using a Scanning NV Magnetometer, we
report progress towards quantitatively calibrated scanning NV mea-
surements and applications to low-magnetisation systems. A central
part of this work is the calibration if the sensor sample distance for
scanning NV tips, which is essential for reliable spatial resolution. Us-
ing perpendicular magnetic anisotropy (PMA) reference sample, we
perform distance calibration and aim to determine the NV orientation
in the tip. When combined with complementary approaches such as
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reverse AFM to determine the NV position within the tip, this en-
ables access to the full three-dimensional localisation of the quantum
sensor. Beyond calibration, we explore magnetic fluctuations in anti-
ferromagnetic insulators by measuring the NV spin relaxation times
T1, giving insight into their local magnetic noise and spin dynamics.
We also use scanning NV magnetometers to map stray fields - from
exfoliated 2D- hematite flakes revealing nanoscale field structures asso-
ciated with antiferromagnetic domain structures, and from 3-D printed
nickel microstructures. Altogether, this work pushes forward scanning
NV magnetometry and showcases its use across a variety of magnetic
materials.

MA 52.40 Thu 15:00 P4
User-Interactive Magnetic Field Characterization Employing
a 3D Printer as a Three-Axis Motor Stage — eDaNIEL FESERDZ,
Nikoral WeipT!2, Nikita Popkov?3, Rico Hunnstock!:2, and
ArNo EnrEsMANN!2 — llnstitute for Physics and CINSaT, Uni-
versity of Kassel, Heinrich-Plett-Str. 40, 34132 Kassel, Germany —

2AIM-ED, Joint Lab of Helmholtzzentrum fiir Materialien und En-
ergie, Berlin (HZB) and University of Kassel, Hahn-Meitner-Platz 1,
14109, Berlin, Germany — 3Intelligent Embedded Systems, University
of Kassel, Wilhelmshoher Allee 71-73, 34121, Kassel, Germany

This project presents a flexible, user-interactive system for three-
dimensional magnetic field mapping that repurposes a consumer-grade
3D printer as a precise three-axis positioning platform. A teslame-
ter probe is mounted in a custom-designed and 3D-printed printhead,
ensuring stable and accurate field measurements. The printer is con-
trolled through Python-generated G-code, with device coordination
handled via the Tango server framework. This system allows users
to manually configure scan volumes, adjust measurement parameters,
and safely map magnetic fields around sensitive samples while avoid-
ing collisions. The acquired magnetic field data are processed and
displayed as heatmaps, enabling intuitive analysis of spatial field vari-
ations. Overall, the platform demonstrates a low-cost, adaptable ap-
proach to magnetic field characterization using accessible hardware
and open-source software.

MA 53: Members’ Assembly

Time: Thursday 18:00-19:00

Location: HSZ/0002

All members of the Magnetism Division are invited to participate.

MA 54: Altermagnets VI

Time: Friday 9:30-12:30

MA 54.1 Fri 9:30 HSZ,/0002
A metallic p-wave magnet with commensurate spin helix —
RINSUKE YAMADA!, eJAN MaseLL?3, Moritz M. HIRSCHMANN®,
and Max HirscHBERGERD'® — 1The University of Tokyo, Tokyo,
Japan — 2Karlsruhe Institute of Technology (KIT), Karlsruhe, Ger-
many — SRIKEN Center for Emergent Matter Science (CEMS), Wako,

Japan

Antiferromagnetic states with a spin-split electronic structure give rise
to spintronic, magnonic and electronic phenomena despite (near-)zero
net magnetization. Even-parity spin-split magnets (d, g-wave) can be
collinear and are known as altermagnets. Odd-parity magnets (p, f-
wave) may be termed antialtermagnets and need co-planar magnetic
order.[1] In this talk, we present our recent experimental realization of
a metallic p-wave magnet, the simplest odd-parity spin-split magnet.
[2] The magnetic texture is a coplanar spin helix whose magnetic pe-
riod is an even multiple of the chemical unit cell, as revealed by X-ray
scattering experiments. This texture breaks space-inversion symmetry
but approximately preserves time-reversal symmetry up to a half-unit-
cell translation, thereby fulfilling the symmetry conditions for p-wave
magnetism. Consistent with theoretical predictions, our p-wave mag-
net shows a characteristic anisotropy in the electronic conductivity.
Spin-orbit coupling and a tiny spontaneous net magnetization further
break time-reversal symmetry, resulting in a giant anomalous Hall ef-
fect.

[1] A. B. Hellenes et al. arXiv2309.01607 (2024). [2] R. Yamada et
al. Nature 646, 837 (2025).

MA 54.2 Fri 9:45 HSZ/0002
Giant Faraday Effect of magnon-polarons in the magne-
toelectric altermagnet Fe2Mo308 — eKIRILL VASIN', SAN-
porR BorpAcs?, LiLiaAN Propan!, Viabpmir TsurRkan3, IsTvan
KgzsMARKI', and JoacHM DEisENHOFER! — !University of Augs-
burg, Augsburg, Germany — 2Budapest University of Technology
and Economics, Budapest, Hungary — 3Moldova State University,

Chisinau, Republic of Moldova

We investigate magnetic circular dichroism of magnon-polarons in the
polar altermagnet candidate FeaMosOg using time-domain terahertz
magnetospectroscopy. From linearly polarized measurements in Fara-
day geometry we reconstruct right- and left-circular transmission, re-
vealing hybrid magnon-phonon branches which are fully circularly po-
larized below the Néel temperature. These magnon-polarons are both
electric- and magnetic-dipole active and produce exceptionally large
Faraday rotations in the terahertz range, with Verdet constant up to
~ 4100°/T/cm. A suggested minimal circular-birefringent dielectric
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Location: HSZ/0002

model captures both the magnitude and field dependence of the re-
sponse.

MA 54.3 Fri 10:00 HSZ/0002
Mn4As3: a structure-search prediction of altermagnetism in
a tetragonal Mn-As compound — eBo Tarl, Yu Zuul, WEikaNG
Wu2, and X1aoLong FENc! — Max Planck Institute for Chemical
Physics of Solids, Nothnitzer Strafte 40, 01187 Dresden, Germany —
2Key Laboratory for Liquid-Solid Structural Evolution and Process-
ing of Materials, Ministry of Education, Shandong University, Jinan
250061, China

We predict that 2D Mn4As3 is a dynamically stable altermagnetic Mn-
As compound obtained from an ab initio structure search. The search
identifies a tetragonal P4/mmm structure as the lowest-energy config-
uration, and confirming its dynamical stability. Using first-principle
calculation, we find 2D Mn4As3 (P4’/mm’m) breaks PT symmetry
while preserving zero net magnetization, realizing an altermagnetic
state. Spin-resolved band structures reveal characteristic momentum-
dependent spin splitting: spin-up and spin-down bands are split along
I'-X and I'-Y but remain degenerate along I'-M, leading to a Fermi-
surface spin texture with a d-wave-like pattern of spin splitting. Berry-
curvature and transport calculations further show that rotating the
magnetic moment (Néel vector) direction provides effective control over
both the anomalous Hall conductivity and the positions of band cross-
ings near the Fermi level. These results establish structure-searched
Mn4As3 as a dynamically stable altermagnet and a promising plat-
form for magnetization-direction control of Berry-phase transport in
Mn-pnictides.

MA 54.4 Fri 10:15 HSZ/0002
Antichiral surface states in altermagnets — ¢SOPHEAK SORN —
Institute for quantum materials and technology, Karlsruhe Institute of
Technology, Karlsruhe, Germany — Institute of theoretical solid state
physics, Karlsruhe Institute of Technology, Karlsruhe, Germany

Altermagnets host symmetry-protected nodal lines and nodal planes
in their band structures. In this talk, I will show how nodal lines in
d-wave altermagnets give rise to unusual surface states that are an-
tichiral. Antichiral surface states on two opposite surfaces of a slab
geometry propagate parallel to one another, in contrast to the an-
tiparallel propagation direction of chiral surface states. I demonstrate
the presence of antichiral surface states using a tight-binding model.
The antichiral character and many important features of the antichiral
surface states are explained using a mapping from the altermagnetic
model to Su-Schrieffer-Heeger chains: the topological index and the
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bulk-boundary correspondence of the latter explain the antichiral sur-
face states. This work indicates that altermagnets are one of the few
quantum materials that can support such antichiral surface states.

Reference [1] Sopheak Sorn, Antichiral surface states and Su-
Schrieffer-Heeger physics in rutile altermagnets, Phys. Rev. B 111,
L161109 (2025).

MA 54.5 Fri 10:30 HSZ/0002
Quantum Entanglement Signatures of Altermagnetism —
®MAHSA SEYED HEYDARI, WOLFGANG BELZIG, and SEBASTIAN A. DIAZ
— Universitdt Konstanz

In two-sublattice magnets in an antiferromagnetic configuration, the
notion of two-mode squeezing is equivalent to quantum entanglement
between the sublattice spins[1]. It has been shown that the logarithmic
negativity is linearily related to the squeezing parameter. Altermag-
nets are a particular class of magnets which have a vanishing total
magnetisation but a peculiar spin-polarization texture in momentum
space. Using a simple model an altermagnet [2], we determine the
magnon spectrum of an altermagnet and show that particular entangle-
ment features witness the altermagnetic nature. Hence, we show that
quantum magnonics offers a route towards distinguishing altermagnets
from simple antiferromagnets, which is a difficult experimental task to
date.

[1] Kamra, A.; Belzig, W. Phys. Rev. Lett. 2016, 116, 146601.

[2] Brekke, B.; Brataas, A.; Sudbg, A. Phys. Rev. B 2023, 108,
224421.

MA 54.6 Fri 10:45 HSZ/0002
Persistent altermagnetic spin polarisation — eWaRrLLEY H.
Cawmpos!, FLoreTTE C. F. MBocNoul, ANNA B. HELLENES?3, JAN
PriessniTz!, and LiBor SmeskaLl3 — Max Planck Institute for the
Physics of Complex Systems, 01187 Dresden, Germany — 2Institute
of Physics, Johannes Gutenberg University Mainz, 55099 Mainz, Ger-
many — S3Institute of Physics, Czech Academy of Sciences, 162 00
Praha 6, Czech Republic.

Altermagnets exhibit d-, g-, or i-wave collinear spin polarisation of non-
relativistic exchange origin [1]. Relativistic spin-orbit coupling (SOC)
is commonly considered to generate noncollinear spin textures in re-
ciprocal space. Here, we demonstrate that collinear, persistent alter-
magnetic spin polarisation (PASP) in the full Brillouin zone is possible
even in the presence of strong SOC. By combining spin and magnetic
layer group analysis, we identify two distinct classes of PASP: one ma-
terialising on top of strong exchange spin splitting, and the other ac-
companying a typically weaker [2], relativistic spin splitting. We then
perform ab initio calculations to realise the strong and weak types in
Lieb-lattice [3-5] and cuprate altermagnets [1], respectively. Finally,
we discuss experimental indication of weak PASP in MnTe [2]. PASP
could enable strong spintronics currents with long spin lifetimes and
efficient spin accumulation [5].

[1] L. Smejkal et al., Phys. Rev. X 12, 031042 (2022). [2] Krem-
pasky et al., Nature (2024); A. Dal Din et al., arXiv:2511.01690. (3]
R. Jaeschke-Ubiergo et al., arXiv:2503.10797. [4] N. Parthenios et al.,
arXiv:2502.19270. [5] L.E. Golub et al., arXiv:2503.12203.

15 min. break

MA 54.7 Fri 11:15 HSZ/0002
Spin Orbit Coupling Affecting the Presence of Alter-
magnetism in LasO2TM20Sez, TM={Fe, Mn, Fe; ;Mng 5}
eTiLLMANN WEINHOLDY, CornELIUS HERRMANN!, DoMENIC
Nowak?, RoweNaA WacHTEL?, FELIX SEEWALD!, RAJIB SARKAR!,
SABINE WURMEHL2, and Hans-HeEnNING Krauss! — lInstitute of
Solid State and Materials Physics, IFMP, TUD Dresden University
of Technology — 2Leibniz Institute for Solid State and Materials Re-
search, IFW, Dresden

Altermagnets are a recently discovered type of solid with magnetic
order leading to zero net magnetization while providing spin-splitting
effects of electron bands of up to multiple eV.

While hundreds of possible candidates have been found by analyzing
proposed crystal and magentic structures, only few of them could be
experimentally proven to be altermagnets by now.

By the use of local probe techniques we were able to precisely deter-
mine the magnetic structure of LagOgFezOSes, a compound isostruc-
tural to two proposed altermagnets, namely LasOsFeMnOSes and
LasOsMnsOSes.

A comparison of these conclusions with upcoming results of the other
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two compounds can give strong indications or possibly even experi-
mental verification of whether the magnetic phase of these materials
is altermagnetic.

MA 54.8 Fri 11:30 HSZ/0002

Ultrafast carrier dynamics in the g-wave altermagnet
CoNbySeg — ®ALEXANDER ScHMID!, GREGOR ZINKE!2, RESHAM

B. Recmi3, Luca Haac?, Tosias EuLl, Hans C. SCHNEIDERZ,

NirMAL J. GHIMIRE?, MARTIN ArSCHLIMANNZ, and BENJAMIN
STADTMULLER! — 1University of Augsburg — 2RPTU University

Kaiserslautern-Landau — 3University of Notre Dame, USA

Altermagnets have sparked considerable interest as a new type of com-
pensated magnet with an unconventional spin splitting in momentum
space that is rooted in the crystal and spin group symmetries of these
materials.

In the manifold of altermagnetic candidates, intercalated transition
metal dichalcogenides such as CoNbygSeg have been identified as al-
termagnetic materials with characteristic g-wave spin splitting below
168 K. [1]

In our work, we used time- and momentum-resolved photoemission
to gain insight into the ultrafast dynamics of the layered altermagnetic
CoNbygSeg. Specifically, we focus on the ultrafast carrier dynamics near
the characteristic spin-split bands at the M-point of the band struc-
ture, both in the altermagnetic and paramagnetic phases. This direct
comparison allows us to uncover the impact of the spin and nodal plane
structure of altermagnets on the ultrafast charge and spin carrier scat-
tering. Our findings will be a vital first step toward understanding the
optical response of altermagnets on ultrafast timescales.

[1] R.B. Regmi et al., Nat. Commun. 16, 4399 (2025)

MA 54.9 Fri 11:45 HSZ/0002
Emergent d-wave surface altermagnetism in G-type Heusler
antiferromagnets V3 Al and V2 TiSi — eErsoy SasioGLuU, INGRID
MEeRrTIG, and SAMIR Lounis — Institute of Physics, Martin Luther
University Halle-Wittenberg, 06120 Halle (Saale), Germany

Antiferromagnets that preserve combined inversion and time-reversal
symmetry (PT) necessarily exhibit spin-degenerate electronic bands
in the absence of spin-orbit coupling. Using density-functional theory,
we show that asymmetric surface terminations of centrosymmetric G-
type Heusler antiferromagnets lift the PT symmetry and give rise to
an exchange-driven, nonrelativistic d-wave spin splitting, a mechanism
we term surface altermagnetism. In the antiferromagnetic semimetal
V3Al an experimentally established compound with T =700 K, and
in the antiferromagnetic semiconductor VaTiSi, the interior layers of
the slab retain the conventional compensated G-type order and spin-
degenerate electronic structure, whereas inequivalent surface termina-
tions induce pronounced d-wave spin splittings and metallic surface
states localized on the outer transition-metal layers that decay ex-
ponentially toward the bulk. These results demonstrate that surface
altermagnetism arises purely from lattice-symmetry breaking at asym-
metric terminations, providing a robust, exchange-driven route to engi-
neer spin-polarized metallic surface states in high-temperature G-type
antiferromagnets without invoking spin-orbit coupling.

MA 54.10 Fri 12:00 HSZ/0002
P-wave magnetism with helical order — eJaaraR ANsARI' and
LiBor SMEskaLb23 — 1Max Planck Institute for the Physics of Com-
plex Systems, Dresden, Germany — 2Max Planck Institute for Chem-
ical Physics of Solids, Dresden, Germany — 3Institute of Physics,
Academy of Sciences of the Czech Republic, Prague, Czech Repub-
lic
The emergent class of magnetic materials exhibiting p-wave [1]| spin
polarization represents a critical frontier in condensed matter physics
for holding considerable promise for advanced spintronic architectures.
Examples have been studied in commensurate and incommensurate p-
wave structures with asymmetric spin polarizations [2-4]. This work
presents a systematic theoretical classification of systems capable of
realizing this unique band-structure symmetry, which is rooted in spin
group theory. Our study focuses on helimagnets that do and do not
generate p-wave order. By ab initio calculations we investigate the
role played by broken inversion symmetry, noncollinearity of the spins,
and the robustness of the p-wave polarisation against spin-orbit in-
teraction. Our analysis characterizes the conditions under which the
nominal p-wave symmetry is maintained, partially suppressed or en-
tirely lost, and identifies material candidates. [1] Hellenes, A. B., et.
al, arXiv.2309.01607 (2023), [2] Chakraborty, A., et al., Nat Commun
16, 7270 (2025), [3] Kim, S.-J, et. al., Adv. Sci. 11, 2307306 (2024),
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[4] Alvarez, N., Phys. Rev. B 112, 024404 (2025)

MA 54.11 Fri 12:15 HSZ/0002
Evidence for spin split bands in RuO;: investigated by
ultrafast magnetization dynamics — eKeviN JickeL!, HoL-
GER Grisk!, NikrLas DornquasT!, JakoB WaLowskil, MARKUS
MUNzZENBERG!, Maik GAERNERZ, GUNTER ReEss?, and Timo
KuscHgeL?3 — 1University of Greifswald, Germany — ?Bielefeld Uni-

versity, Germany — 3 Johannes Gutenberg University Mainz, Germany

In the search for new materials suitable for spintronic applications,
the recently discovered altermagnets open up novel paths of research.

In our work we focus on the proposed d-wave altermagnetic material
RuOg2 by measuring its magnetic response to circularly polarized ultra-
short laser pulses. Hereby we propose a way to link its ultrafast demag-
netization dynamics, which are accessed by employing time-resolved
magneto-optical Kerr effect measurements, to other, well established
material systems such as semiconducting GaAs or topological insula-
tors [1]. Therefore, we measure both the real and imaginary parts of
the Kerr rotation, which are the Kerr angle and the Kerr ellipticity
related to magnetic circular birefringence and dichroism. We see a
strong, transient response, which scatters on a femtosecond timescale
and can be described by the Raman coherence time.
[1] https://doi.org/10.1038 /srep15304

MA 55: Skyrmions Ill

Time: Friday 9:30-12:45

MA 55.1 Fri 9:30 HSZ/0004
RC circuit based on magnetic skyrmions — eIsMAEL RIBEIRO
DE Assis, INGRID MERTIG, and BORGE GOBEL — Institut fiir Physik,
Martin-Luther-Universitat Halle-Wittenberg, Halle (Saale), Germany

Skyrmions are nanosized magnetic whirls attractive for spintronic ap-
plications due to their innate stability. They can emulate the charac-
teristic behavior of various spintronic and electronic devices such as
spin-torque nano-oscillators, artificial neurons and synapses, logic de-
vices, diodes, and ratchets. Here, we show that skyrmions can emulate
the physics of an RC circuit-the fundamental electric circuit composed
of a resistor and a capacitor-on the nanosecond time scale. The equa-
tion of motion of a current-driven skyrmion in a quadratic energy land-
scape is mathematically equivalent to the differential equation charac-
terizing an RC circuit: the applied current resembles the applied input
voltage and the skyrmion position resembles the output voltage at the
capacitor. These predictions are confirmed via micromagnetic simula-
tions. We show that such a skyrmion system reproduces the charac-
teristic exponential voltage decay upon charging and discharging the
capacitor under constant input. Furthermore, it mimics the low-pass
filter behavior of RC circuits by filtering high frequencies in periodic
input signals. Since RC circuits are mathematically equivalent to the
leaky-integrate-fire (LIF) model widely used to describe biological neu-
rons, our device concept can also be regarded as a perfect artificial LIF
neuron.

MA 55.2 Fri 9:45 HSZ/0004
Accelerating Skyrmion-Based Computing via Oscillating
Magnetic Fields — eYuean Zunou!, TrHomas B. WINKLERZ,
GriscHA BENEKE!, FABIAN KAMMERBAUER!, ROBERT FROMTER!,
Grovannt FinoccH1o3, Jonan H. MENTINK2, Davi R. RoDRIGUES?,
and Marnias Kriur! — !Institut fiir Physik, Johannes Gutenberg-
Universitit Mainz, Germany — 2Radboud University, Institute for
Molecules and Materials, Netherlands — 3Department of Mathemati-
cal and Computer Sciences, Physical Sciences and Earth Sciences, Uni-
versity of Messina, Italy — *Department of Electrical and Information
Engineering, Politecnico di Bari, Italy

Skyrmion-based unconventional computing architectures, including
stochastic, reservoir, and probabilistic computing [1], rely on stochas-
ticity and dynamical transitions. However, pinning effects restrict
mobility in realistic device geometries. To stably enhance the dy-
namics, we apply an additional oscillating out-of-plane magnetic field
[2], and quantify the skyrmion motion in confined geometries using
Markov State Models constructed from skyrmion trajectories recorded
by Kerr microscopy. The diffusion enhancement shows a distinct
maximum around 25 Hz and tapers off on either side, suggesting a
stochastic-resonance-driven mechanism. Micromagnetic simulations
qualitatively reproduce the resonance peak, supporting this interpre-
tation. Controlled periodic driving thus provides an effective route to
boost skyrmion dynamics for unconventional computing. [1] T.B. Win-
kler et al., arXiv:2508.19623 (2025) [2] R. Gruber et al., Adv. Mater.
2208922 (2023)

MA 55.3 Fri 10:00 HSZ/0004

Dipolar Skyrmion Continuum Mechanics — eKiLiAN LEUTNER!,

Kraus Raas!, Griscua Beneke!, Duc M. Tran!, Sacuin
KrisuNial, RoBerT FROMTER!, and Marnias Kriuil2 — lInstitute
of Physics, Johannes Gutenberg University Mainz, 55099 Mainz, Ger-

many — 2Center for Quantum Spintronics, Norwegian University of
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Location: HSZ/0004

Science and Technology, 7491 Trondheim, Norway

Magnetic skyrmions—topological quasiparticle spin textures—offer a
platform for both fundamental physics and applications [1]. In mul-
tilayer films, micrometer-scale skyrmions can emerge from dipolar in-
teractions, and describing the long-timescale behavior of an ensemble
requires multiscale modeling. We extend the Thiele equation by treat-
ing the skyrmion radius as a dynamic variable and derive the forces
governing changes in both position and size from micromagnetic the-
ory. As a novel approach to describe ensemble dynamics, we develop a
continuum-mechanics framework in which individual skyrmions are re-
placed by macroscopic fields such as density, velocity, and radius. The
equation of state required for this description—relating pressure and
density in the basic case-is calculated using dipolar-lattice theory [2].
We validate these two theoretical frameworks by examining how a spin-
orbit torque compresses a skyrmion lattice in a Ta/CoFeB/MgO wire
in an experiment. The continuum-mechanics model provides deeper
insight into dipolar skyrmion ensembles as a hyperelastic medium com-
posed of interacting particles of variable size.

[1] C. Back et al. J. Phys. D: Appl. Phys., 53, 363001 (2020).

[2] E. M. Jefremovas, K. Leutner et al. Newton, 1, 100036 (2025).

MA 55.4 Fri 10:15 HSZ/0004
Magnetoresistance and Planar Hall Effect in Noncollinear
Magnets eJuBa Bouazizh?, Hirosur Isuipa3, HirosHI
Karsumorol, and STeran BrtucerLl* — 1Peter Griinberg Institut,
Forschungszentrum Jiilich, 52425 Jiilich — 2Faculty of Physics, Uni-
versity of Duisburg-Essen, 47057 Duisburg — 3College of Humanities
and Sciences, Nihon University, Tokyo — *Institute for Theoretical
Physics, RWTH Aachen University, 52062 Aachen

Magnetotransport measurements are widely used to probe magnetic
structures. We study how noncollinear magnetism modifies magnetore-
sistance (MR) and the planar Hall effect (PHE). In the weak-coupling
limit, and using a multiple-scattering expansion of the electron cur-
rent for Rashba-mediated conduction electrons [1|, we show that non-
collinearity introduces additional contributions to both MR and PHE.
These arise from tilted magnetic moments and include a chiral MR
term determined by the chirality of the magnetic structure. We also
identify a noncollinear magnetoresistance (NCMR) contribution that
persists even without Rashba spin-orbit interaction. Finally, we ana-
lyze the form and magnitude of these effects for different nanostruc-
tures, including magnetic trimers and topological spin textures such
as skyrmions.

[1] J. Bouaziz et al., Phys. Rev. Lett. 126, 147203 (2021).

MA 55.5 Fri 10:30 HSZ/0004
Reorientation of skyrmion lattice with local magnetic field
gradients — eDuc Tran!, Epoarpo MaNcINI', ELIZABETH
JeFrEMOvVAs!, DENNIs MEIER?3, RoBERT FROMTER!, and MATH-
1as Kriur»2 — lInstitute of Physics, Johannes Gutenberg University
Mainz, 55128 Mainz, Germany — 2Centre for Quantum Spintronics,
NTNU, 7491 Trondheim, Norway — 3Faculty of Physics, University
of Duisburg-Essen, 45057 Duisburg, Germany

We present a minimally invasive approach for nucleating and manip-
ulating skyrmion lattices in soft CoFeB multilayers using single-pass
MFM. By matching the scan-line spacing to the domain periodicity, we
drive reversible transitions from stripe domains to isolated skyrmions
and locally ordered lattices using the field gradient generated by the
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magnetic tip. Skyrmion positions are used to calculate the local orien-
tational order parameter g, allowing quantitative assessment of lat-
tice order!. Repeated scanning leads to a systematic increase in (|+s|),
revealing a progression from a disordered configuration toward a well-
ordered hexagonal lattice. We show that the lattice orientation can
be directly controlled by altering the scanning direction, as verified
through both real-space analysis and fast Fourier transforms. This
technique enables on-demand creation, rearrangement, and deletion
of metastable skyrmions, offering unprecedented control over lattice
symmetry, ordering, and orientation?.

I R. Gruber et al., Nat. Nanotechnol. 20, 1405-1411 (2025).

2 D. Tran et al., Appl Phys. Lett. (in press 2025),
arXiv:2508.14771.

MA 55.6 Fri 10:45 HSZ/0004
Static and dynamic spin texture manipulation in Fe/Gd
multilayers — Tiv TiTze!, Sasri Korarran?4, TiMo ScHMIDTS,
MaILIN MaTTHiEs!, FLorRIAN BRUCKNER?, CLAAS ABERT?, AMALIO
FERNANDEZ-PacHECO?, DIETER SUEss?, CLaUs ROPERS®, MANFRED
ALBRECHT?, STEFAN MaTHiAs!, and eDanier STeL! — !Georg-
August-Universitiat Gottingen — 2University of Vienna — 2University
of Augsburg — 4Technical University of Vienna — ®Max-Planck In-
stitute for Multidisciplinary Sciences, Gottingen

Topological spin textures can be created, annihilated and manipulated
in Fe/Gd multilayers using adiabatic and non-adiabatic external stim-
uli like temperature, magnetic fields and ultrashort light pulses. In
this talk, I will show various ways to control magnetic spin textures
statically and dynamically in [Fe(0.35 nm)/Gd(0.40 nm)|160 multilay-
ers, combining time-resolved magneto-optical Kerr spectroscopy with
micromagnetic simulations and static magnetic imaging techniques. In
particular, I will discuss different pathways for skyrmion creation [1,3],
the use of in-plane fields as an additional control knob [4], as well as
tailoring the skyrmion breathing mode using a two pulse excitation
sequence [2].

[1] Adv. Funct. Mater. 34, 2313619 (2024)

[2] Phys. Rev. Lett. 133, 156701 (2024)

[3] Phys. Rev. B 112, 064413 (2025)

[4] arXiv:2510.21320 (2025)

15 min break

MA 55.7 Fri 11:15 HSZ/0004

Effects of interlayer Dzyaloshinskii-Moriya interaction on the

shape and dynamics of magnetic twin-skyrmions — eTim
MarTHIiEs!, LEVENTE R6zsa?3, RoLanD WIESENDANGER!, and
ELENA VEDMEDENKO! — lUniversity of Hamburg, Hamburg, Ger-

many — 2Wigner Research Centre for Physics, Budapest, Hungary —
3Budapest University of Technology and Economics, Budapest, Hun-
gary

Magnetic skyrmions have been proposed as promising candidates for
storing information due to their high stability and easy manipulation
by spin-polarized currents. Here, we study how these properties are in-
fluenced by the interlayer Dzyaloshinskii-Moriya interaction (IL-DMI),
which stabilizes twin-skyrmions in magnetic bilayers. We find that
the spin configuration of the twin-skyrmion adapts to the direction of
the IL-DMI by elongating or changing the helicities in the two lay-
ers. Driving the skyrmions by spin-polarized currents in the current-
perpendicular-to-plane configuration, we observe significant changes
either in the skyrmion velocity or in the skyrmion Hall angle depending
on the current polarization. These findings unravel further prospects
for skyrmion manipulation enabled by the IL-DMI.

MA 55.8 Fri 11:30 HSZ/0004
Current-Induced Skyrmion Dynamics and Diffusion
eLLEONIE-CHARLOTTE DANY, MAARTEN BREMs, SiMON FROHLICH,
ToBiAs SPARMANN, FABIAN KAMMERBAUER, SACHIN KRISHNIA, PE-
TER VIRNAU, and MatHias KrAur — Institute of Physics, Johannes
Gutenberg University Mainz, 55128 Mainz, Germany

Magnetic skyrmions, nanoscale chiral spin textures with particle-like
behavior, are promising candidates for information storage and un-
conventional computing due to their robustness and efficient current-
driven motion [1-3]. In Ta/CoFeB/MgO multilayers, we investigate the
transition of current-driven skyrmion motion from creep, through de-
pinning, to the viscous flow regime driven by a unipolar, pulsed current.
By varying current density, pulse width, and frequency, we demon-
strate how external stimulation overcomes pinning potentials and en-
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ables skyrmions to enter into a regime characterized by linear velocity-
current relations, i.e., the viscous flow regime. Additional studies with
an alternating, net-zero current drive reveal an exponential increase of
the diffusion coefficient with current density, while higher frequencies
suppress diffusion following a power-law dependence. These findings
provide quantitative insight into controlling skyrmion mobility and dif-
fusion, essential for spintronic device design [4].

[1] G. Beneke et al., Nat. Commun., 15, 8103 (2024).

[2] K. Raab et al., Nat. Commun., 13, 6982 (2022).

[3] K. Everschor-Sitte et al., J. Appl. Phys., 124, 24, 240901 (2018).

[4] L. Dany et al., under preparation.

MA 55.9 Fri 11:45 HSZ/0004
Correlating on-the-fly Electrical and Optical Skyrmion Read-
out — eGriscHA BENEKE!, KiLIAN LEUTNER!, NIKHIL Vijavyanb2,
FaBiaN KAMMERBAUER!, Duc MiNH TrAN!, SacHIN KrisHNial, Jo-
HANNES GUTTINGER?, ARMIN SATZ?, ROBERT FROMTER!, and MATH-
1as Kriur! — llnstitute of Physics, Johannes Gutenberg University
Mainz, Germany — 2Infineon Technologies Austria AG, Austria

Magnetic skyrmions, topologically stabilized spin textures, are promis-
ing candidates for memory devices and non-conventional computing
due to their stability, non-linear interactions, and low-power manip-
ulation. However, reliable electrical readout of individual skyrmions
remains a fundamental challenge, as current magnetic tunnel junction
and anomalous Hall effect techniques fail to reliably detect single mov-
ing skyrmions. Our approach leverages thermally activated skyrmions,
where a low constant drive current simultaneously drives skyrmion mo-
tion and the Hall voltage necessary for detection. We demonstrate
reliability through real-time correlation between Hall voltage signals
and direct Kerr microscopy imaging. Two consecutive Hall crosses
enable skyrmion velocity determination in accordance with Kerr mi-
croscopy videos [1]. We present an analytical formula for the skyrmion
AHE readout signal, demonstrating scalability from micrometer to
nanometer dimensions. These advances establish a robust platform
for skyrmion-based sensors, counters, and unconventional computing
systems requiring precise individual skyrmion control and detection.
[1] G. Beneke et al., Accepted for publication in Appl. Phys. Lett.,
arXiv:2508.15519 (2025).

MA 55.10 Fri 12:00 HSZ/0004
CNN-Based Classifier for Automated Identification of Mag-
netic States in Spin Dynamics Simulations e AMAL
ALDARAWSHEH', AHMED ALIA%, and STEFAN BLUGEL! — !Peter
Griinberg Institute Forschungszentrum Jiilich and JARA, D-52425
Jiillich, Germany — 2Institute for Advanced Simulation (IAS-7),
Forschungszentrum Jiilich, 52425 Jiilich, Germany

The identification and classification of different magnetic states are es-
sential for understanding the complex behavior of magnetic systems.
Traditional approaches that rely on handcrafted features or manual
inspection often fall short, particularly when dealing with subtle or
topologically complex spin textures. In this study, we present an au-
tomated deep learning model that employs an EfficientNetV1B0 Con-
volutional Neural Network to classify nine distinct magnetic states,
including both FM and, for the first time, AFM spin textures such as
AFM skyrmions and AFM stripe domains. The spin configurations
are generated through atomistic spin dynamics simulations using the
Spirit code, then visualized with VFRendering to produce RGB im-
ages, which serve as inputs to the classification model. To train and
evaluate the model, we created a new dataset of manually labeled RGB
images. Experimental results show that the proposed model achieves
an accuracy and Fl-score of 99%, significantly outperforming estab-
lished deep learning baselines.

MA 55.11 Fri 12:15 HSZ/0004
Exchange striction model calculations for the skyrmion-
containing compound GdsRusAl;s — eJustus GRUMBACH!,
MARTIN RoTTER?, and MaTHIAS DoERR! — !Institut fiir Festkorper-
und Materialphysik, Technische Universitdt Dresden, 01062 Dres-
den, Germany — 2McPhase Project, Sestiere Cannaregio 2904, 30121

Venezia, Italy

For the compound GdzRugAl;2, we measured the complete dilatomet-
ric tensor, enabling a refinement of the phase diagrams in all crystal-
lographic directions (see also the talk by M. Doerr). The most promi-
nent feature is a lattice effect indicating a coupling of skyrmions to the
crystal lattice, as previously evidenced by a docking of the propaga-
tion vector onto the crystal lattice. In the simulations, an approach for
calculating the exchange striction was implemented that takes volume-
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influences into account and is particularly suitable for Gd-based com-
pounds. Major aspects supporting our experimental results could be
reproduced. The presentation will outline the full simulation process
- from modeling, through the calculation of general magnetostrictive
effects, to the influence of skyrmions - and conclude with a discussion
of the volume effect in the skyrmion phase.

MA 55.12  Fri 12:30 HSZ/0004

Volume effect in Gd-containing skyrmion compounds
eMarnias Dogrrr!, Justus GRrRuUMBAcCH!, and MAXIMILIAN
HirscHBERGER? — !Technische Universitdt Dresden, Germany. —
2University of Tokyo and RIKEN Center for Emergent Matter Sci-

ence, Japan.

2

Skyrmions with a smaller characteristic wavelength are currently in-

vestigated in centrosymmetric compounds. The interplay between
skyrmion lattices (SkL) and underlying crystallographic structures
offers the possibility to determine the stability region of skyrmions
by dilatometric measurements (thermal expansion and forced magne-
tostriction). Magnetostriction measurements on the two hexagonal
metallic compounds GdsRugAljs with a planar breathing kagome lat-
tice and the triangular lattice magnet GdaPdSis show a volume change
(plateau phase) in the stability region of the skyrmion lattice, indicat-
ing the need for an unstrengthened crystal lattice for the formation
of skyrmions. Another important result of our investigations was the
refinement of the H-T phase diagrams for both investigated materials.
The key results of the measurements were verified using a mean field
calculation (see talk by J. Grumbach).

MA 56: Focus Session: (Anti)ferroic states — Magnetic and magnetoelectric Il (joint session
FM/MA)

chair: Morgan Trassin (ETH Zurich, CH)

This focus session explores recent advances in understanding and control of (anti)ferroic states. Empha-
sis will be placed on theoretical modelling, advanced characterization techniques, and the engineering
of emergent properties for use in nano-electronic devices. The session aims to bridge fundamental re-
search with emerging device-relevant functionalities, bringing together experimental, and theoretical

perspectives on ferroic materials.
Time: Friday 9:30-11:30

Invited Talk MA 56.1 Fri 9:30 BEY/0E40
Mapping topological textures in compensated magnets with
X-rays — eCLAIRE DONNELLY — Max Planck Institute for Chemical
Physics of Solids, Dresden, Germany

Extending spin systems to three dimensions promise significant oppor-
tunities for applications, for example providing higher density devices
and new functionalities associated with complex topology and greater
degrees of freedom. Until now, however, insight into three dimensional
spin systems has mainly been limited to ferromagnetic and ferrimag-
netic systems through X-ray magnetic tomography [1], where a variety
of topological textures [1,2], as well as 3D dynamics [3,4], have been ob-
served. In this talk I will describe our recent work mapping topological
textures in compensated systems. I will first describe the development
of X-ray linear orientation tomography [5], which we have harnessed
to map three-dimensional orientation fields - both crystallographic [5],
and antiferromagnetic - at the nanoscale. Second, I will present our
recent mapping of topological textures in altermagnets [6], harnessing
both X-ray circular and linear magnetic dichroism. These insights into
the formation of topological textures in compensated magnets not only
paves the way for enhanced understanding of these systems, but also
towards the next generation of technological devices.

[1] C. Donnelly et al., Nature 547, 328 (2017). [2] C. Donnelly et al.,
Nat. Phys. 17, 316 (2021) [3] C. Donnelly et al., Nature Nanotech-
nology 15, 356 (2020). [4] S. Finizio et al., Nano Letters (2022) [5] A.
Apseros et al., Nature 636, 354 (2024) [6] R. Yamamoto et al., Phys.
Rev. Appl. 24, 034037 (2025)

MA 56.2 Fri 10:00 BEY/0E40
Exploring Magnetoelectric Effects in 1T-FeCl; /bilayer-GaSe
Multiferroic Heterostructures — eFaumipa FAkHERA!, OLIVER
J. ConquesT!, CarLa VERDIV'Z, and CATHERINE STAMPFL!
1School of Physics, The University of Sydney, NSW 2006, Australia —
2School of Mathematics and Physics, The University of Queensland,

QLD 4072, Australia.

Multiferroic materials exhibit multiple ferroic orders simultaneously,
including ferromagnetism and ferroelectricity [1]. A recent study [2] on
sliding ferroelectricity in bilayer GaSe adds a novel dimension, making
it useful as a ferroelectric (FE) sublayer in multiferroic heterostruc-
tures. We employ first-principles density functional theory (DFT)
to investigate the interlayer and intralayer sliding mechanisms of FE
GaSe. Moreover, this study investigates the structural and electronic
properties, energy band alignments, magnetic anisotropy, binding ener-
gies, electric dipole moments, and interfacial charge transfer of different
stackings of 1T-FeCls/bilayer GaSe. For all stackings, the magnetic
anisotropy energies indicate an in-plane easy axis of magnetization in
both upward and downward polarization directions. The contact inter-
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Location: BEY/0E40

faces form Ohmic contacts, enabling sufficient charge transfer between
the layers. As the first study on sliding-induced FE and ferromagnetic
interfaces, this work offers new insights into the design and under-
standing of multiferroic materials for the future.

[1] X. Feng, J. Liu, X. Ma, and M. Zhao, Physical Chemistry Chem-
ical Physics 22, 7489 (2020). [2] F. Fakhera, O.J. Conquest, C. Verdi,
and C. Stampfl, Physical Review Materials 9, 054402 (2025).

MA 56.3 Fri 10:15 BEY/0E40
Nonlinear phononic slidetronics — ePoojsa Rani and Do-
MINIK JURASCHEK — Eindhoven University of Technology, Eindhoven,
Netherlands

We investigate ultrafast switching of ferroelectricity in bilayer hexag-
onal boron nitride using nonlinearly driven phonons. Conventional
coherent phonon excitation mechanisms such as infrared absorption,
Raman-based techniques, and terahertz sum-frequency excitation pro-
duce too small a shear-mode amplitude to overcome the barrier be-
tween stacking orders. Using first-principles calculations and phe-
nomenological modeling, we demonstrate instead that strong excita-
tion of high-frequency intralayer phonons dynamically tilts the inter-
layer potential, enabling efficient and deterministic switching at ex-
perimentally accessible pulse strengths. Our results establish nonlin-
ear phononic slidetronics as a powerful method for ultrafast, energy-
efficient control of stacking order and related electronic phases in van
der Waals materials, with potential for future all-optical ferroelectric
memory devices.

Coffee break

MA 56.4 Fri 10:45 BEY/0E40
Resolving the chemical depth profile of ultrathin EuO films
by grazing incidence HAXPES measurements — e KATHARINA
WEeHRSTEIN', UmuT ParLak!, Pia During!, OrLivEr Renm!,
ANDREI GLOSKOVSKIIZ, CHRISTOPH SCHLUETERZ?, and MARTINA

MoLLER! — 'FB Physik, Uni Konstanz — 2DESY, Hamburg

Magnetic proximity effects enable control of magnetic order in ferro-
magnetic insulators without altering their intrinsic properties. Eu-
ropium oxide (EuO) thin films coupled with heavy metals (HM) are
promising systems for spintronic applications, in which spin-polarized
states are induced, altered or converted via interface coupling. These
systems require a sharp interface between the metal and the EuO layer,
as well as stoichiometric EuO. As ferromagnetic Eu(II)O is metastable
and tends to oxidize to paramagnetic Eu(IlI)2Og, investigating the
depth-resolved chemical and thus magnetic nature of an EuO layer is
mandatory to observe and eventually tune magnetic proximity effects.

Ultrathin EuO films (2-15 nm) were prepared by molecular beam
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epitaxy on Pt/SrTiO3 and W/SrTiO3 substrates. Grazing incidence
hard X-ray photoelectron spectroscopy (GIXPES) enables high X-ray
intensity at the sample surface due to reflection of the X-ray beam
on the heavy metal layer, leading to the formation of X-ray standing
waves. By changing the incidence angle of the X-ray beam, spectra
with modulated depth-sensitivity were recorded, revealing variations
in the Eut content at different depths of the ultrathin EuO layer.
This yields a chemical depth profile and thus a magnetic profile that
provides insight into the magnetic behavior of the EuO/HM system.

MA 56.5 Fri 11:00 BEY/0E40
Optical manipulation of multiferroic phases in BiFeO3 thin
films — eBixiN Yan!, LAurReEN J. RippIFORDY2, ALEs HraBEC!H?Z,
ANNIKA MECHNICH®, CHRISTIAN L. DEGEN®, MANFRED FIEBIG!,
and MoRGAN TRassIN! — 1Department of Materials, ETH Zurich,
Switzerland — 2PSI Center for Neutron and Muon Sciences, Paul
Scherrer Institute PSI, Switzerland — 3Department of Physics, ETH
Zurich, Switzerland

Employing light as a means of actively tuning material properties un-
locks the potential for non-invasive, remote, and macroscopic control
over technology-relevant functionalities. In our work, we demonstrate
optical control over multiferroic phases in prototypical magnetoelectric
BiFeO3 (BFO) thin films, utilizing above-bandgap UV light illumina-
tion. Taking advantage of the enhanced response at the strain-driven
morphotropic phase boundary, we show that by modifying the elec-
trostatic boundary conditions with photoinduced charge carriers, the
rhombohedral-like (R-like) phase of BFO can be selectively suppressed
within the tetragonal-like (T-like) phase BFO matrix. Furthermore,
the electronic origin of such an optical response permits a pronounced
polarization-dependent R-to-T-phase conversion. Finally, using scan-
ning nitrogen-vacancy magnetometry, we correlate optically induced

ferroelectric phase conversion with a change from uncompensated mag-
netic ordering to G-type antiferromagnetic ordering. Our work thus
presents a novel approach to writing multiferroic states, which is key
to magnetoelectric oxide electronics.

MA 56.6 Fri 11:15 BEY/0E40
Time resolved X-ray diffraction study of polarization reversal
in uniaxial ferroelectric BaMgF, single crystals — eNATHAN
LeuBNER'"™, SARA PoLo-Finisan?, Gaerano BonerTi?, HIrRoOKI
TaNAKAZ, MATTHIAS ZsCHORNAKS, DRk C. MEYER!, CARSTEN
RicuTER?, and SEMEN GoRFMAN? — lInstitut fiir Experimentelle
Physik, TU Bergakademie Freiberg — 2Leibniz-Institut fiir Kristal-
lziichtung, Berlin — 3Fakultit Maschinenbau, HTW Dresden —
4Department of Materials Science and Engineering, Tel Aviv Univer-
sity, Israel

BaMgF, (BMF) is a uniaxial ferroelectric material crystallizing in
the orthorhombic space group Cmc2; and being a compelling can-
didate for frequency conversion in far ultraviolet regime. In this work,
we present time-resolved X-ray diffraction (XRD) studies of single-
crystalline BMF under applied electric fields, enabling direct observa-
tion of atomic-scale structural changes during domain switching. Com-
plementary dielectric measurements provide insights into the kinetics
of domain wall motion. The XRD data reveal the electric-field depen-
dence of strain, allowing for the determination of the components of
the piezoelectric tensor of BMF. Furthermore, by exploiting the res-
onant Friedel pair contrast between oppositely polarized domains, we
achieve a direct determination of the crystal structure of each domain.
This approach eliminates the need for conventional correction factors
(e.g., absorption, extinction), offering a robust and accurate alterna-
tive to traditional structure refinement methods. Our findings advance
the fundamental understanding of ferroelectric switching in BMF.

MA 57: Thin Films: Magnetic Coupling Phenomena / Exchange Bias and Magnetic Anisotropy

Time: Friday 9:30-11:00

MA 57.1 Fri 9:30 POT/0112
Angle-dependent magnetization reversal in perpendicular-
anisotropy garnet films — eSENYIN ZHU, HANXU ZHANG, XIAN-
JIE WANG, and Bo SoNg — Harbin Institute of Technology, Harbin
150001, China

Rare-earth-doped iron garnet (RIG) films with perpendicular magnetic
anisotropy (PMA) offer a useful platform for studying angle-dependent
magnetization reversal. The hysteresis behavior of Bi/La-doped thin
RIG films was measured for magnetic-field orientations ranging from
the in-plane direction, defined as 0°, to the out-of-plane direction at
90° and further up to 140°, enabling the identification of two distinct
reversal regimes. For field orientations close to the film plane (0-50°),
the reversal is governed by a continuous rotation of the magnetization,
consistent with a uniform-state instability leading to a second-order
phase transition. For field orientations close to the film normal (50-
140°), the reversal is driven by domain nucleation with irreversible
jumps, which is the characteristic signature of a first-order phase tran-
sition. The reversal mechanisms are consistent with the rotation-
and nucleation-dominated processes known from metallic films.[1,2]
In garnet film systems, however, the angular ranges at which these
processes occur are shifted with respect to metallic films, most likely
due to their stress-controlled perpendicular anisotropy and the larger
exchange lengths.[1] O. Hovorka, A. Berger, and L. Fallarino, Phys.
Rev. B 94, 064408 (2016). [2] R. Salikhov, F. Samad, L. Fallarino et
al., Phys. Rev. B 110, 024417 (2024).

MA 57.2 Fri 945 POT/0112
Tailoring Magnetic Anisotropy Energy (MAE) with ion irra-
diation on Fe (110) — eGaBriEL Gray!, KiLian Lenz!, ALek-
SANDRA LINDNER!, FABIAN GaNss!, JURGEN FassBeNDER!, RENE
HuBNER!, RopOoLFO GALLARDOZ, PEDRO LANDEROS?, and JURGEN
LiNnDNER! — !Helmbholtz-Zentrum Dresden-Rossendorf, Institute of
JIon Beam Physics and Materials Research, Dresden, Germany —
2Universidad Técnica Federico Santa Maria, Department of Physics,
Valparaiso, Chile

Our research focuses on the changes in Magnetic Anisotropy Energies
(MAE) in epitaxially grown Fe (110) thin films. We aim to create
spatially defined regions with tunable magnetic anisotropies, modified
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through local ion implantation, in order to engineer spin textures and
establish controllable spin-wave channels within the ferromagnetic thin
film.

The Fe films were irradiated with Cr ions at varying kinetic energies
and fluences. Subsequent magnetic characterization was performed
using ferromagnetic resonance, while structural characterization was
done by x-ray diffractometry, transmission electron microscopy and
energy-dispersive x-ray spectroscopy.

Our results reveal a clear correlation between ion fluence and
modifications in uniaxial magneto-crystalline anisotropy, while cubic
anisotropy and the effective magnetization remain largely unaffected.

MA 57.3 Fri 10:00 POT/0112
Perpendicular magnetic anisotropy in Pt/Co/Cu het-
erostructures ¢ ANASTASIOS Markou! and  IoANNIS
PanacioTopouLos? — 1Physics Department, University of Ioan-
nina, 45110 Ioannina, Greece — 2?Department of Materials Science
and Engineering, University of Ioannina, 45110 Ioannina,Greece

Magnetic multilayers with perpendicular magnetic anisotropy (PMA)
formed by interfacing ferromagnetic layers with heavy-metal spin-
orbit-coupled layers have received significant attention due to their
tunable magnetic interactions and potential for stabilizing room-
temperature topological magnetic textures. Inserting a 3d metal, such
as Cu, at the interface between the ferromagnet and the heavy metal
can break the symmetry of the adjacent interfaces and give rise to non-
compensated asymmetric interactions, enhancing the chiral character
of the system [1].

Here, we report on the magnetic properties of magnetron sput-
tered [Pt/Co/Cu]7 multilayers with optimized deposition parameters
to achieve high-quality interfaces and tunable PMA. We show that the
magnetic properties can be tuned by varying the thickness of the 3d
elements. PMA is observed over a broad range of Co and Cu thick-
nesses, demonstrating the crucial role of the Pt/Co interface, while the
adjacent Cu layer provides an additional degree of freedom to tailor the
effective interfacial anisotropy and magnetic coupling. These interfa-
cial contributions are found to govern key properties such as coercivity,
loop squareness, and the overall magnetization reversal behavior.
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[1] H. Jia et al, Phys. Rev. Mater. 4, 024405 (2020).

MA 57.4 Fri 10:15 POT/0112
Large Microstructure-Dependent Magneto-Ionic Effects in
Nanocrystalline Fe-Ni alloys — eANNA ULLRICH!, FLORIN LEO
HamBEck!, RapuAEL KoHLSTEDT?3, SANDRA SCHIEMENZ?, DANIEL
Worr%, and KarIN LeisTNErD34 — Lnstitute of Chemistry, Chem-
nitz University of Technology, Germany — Z2Institute of Physics,
Chemnitz University of Technology, Germany — 3Research Center
MAIN, Chemnitz University of Technology, Germany — *Leibniz IFW
Dresden, Germany

Magneto-ionic effects offer voltage-driven, energy-efficient control of
magnetic properties via electrochemical reactions or ion migration.|1]
Most studies focus on Co- or Fe-based systems,[2] recent research has
reported similar effects in Ni,[3] prompting exploration in industrial
relevant Fe-Ni alloys. We investigated magneto-ionic control in elec-
trodeposited Fe-Ni thin films across the full compositional range using
in situ MOKE microscopy.|4] Near-equiatomic films with mixed fec/bec
phase and ultrafine grains show up to —90 % coercivity reduction at
~ 1 V. In situ Raman spectroscopy and structural characterization at-
tribute the effect to dense grain boundaries and heterogeneous surface
oxides, facilitating voltage-induced surface oxide reduction and mag-
netic softening. Our findings highlight the importance of microstruc-
ture in enhancing magneto-ionic functionality, providing guidelines for
designing materials for sensing, actuation, and neuromorphic comput-
ing. [1] Leighton, Nat. Mater. 2019, 18, 13-18., [2] Nichterwitz et al.,
APL Mater. 2021, 9, 030903., [3] Kutuzau et al., Phys. Rev. Mater.
2025, 9, 114408., [4] Ullrich et al., Adv. Electron. Mater. 2025, e00654.

MA 57.5 Fri 10:30 POT/0112
Two-component anomalous Hall and Nernst effects in
anisotropic Fe; ,Ge;N thin films — eJakus Vir!, PErTr
Levinsky!, RoBIN K. PauL2, ImanTs DirBa2, and KarReL Knizex!
— lInstitute of Physics, Prague, Czechia — 2TU Darmstadt

50-500 nm thin films of Fe4_;Ge;z N (x=0-1) were fabricated onto MgO
substrates by magnetron sputtering. The Hall and Nernst effects
were measured, complemented with structural and magnetic charac-
terizations, electron microscopy and DFT calculations. Fe4N is cubic,
whereas a small tetragonal distortion is found in Fey_,GezN films
for £>0.35. The tetragonal samples with =0.8 and 1 show two-
component behavior in the Hall and Nernst effect hysteresis loops,

which can be analyzed as a sum of positive and negative loops with
different saturation fields. This unusual behavior is due to a combi-
nation of several factors: (1) Co-existence of two different crystallo-
graphic orientations in the tetragonal thin films. (2) Opposite sign of
the anomalous Hall&Nernst effects (AHE&ANE) for the direction of
magnetization along the a and c-axis. (3) Strong easy-plane magnetic
anisotropy, responsible for different saturation fields for a and c-axis.
The maximum ANE was determined to be 0.9 V/K for =0 at room
temperature, and -0.85 V/K for z=1 at T=>50 K. The rapid increase of
ANE for FesGeN from low temperatures indicates that, were it not for
its low T (=100K), it could surpass ANE of FeyN. This observation
is consistent with our theoretical assumptions and motivates further
research of doped FesN for which ANE enhancement is predicted by
DFT calculations. (Preprint of this research: [arXiv 2511.14305])

MA 57.6 Fri 10:45 POT/0112
Voltage control of exchange bias in coupled spin-valve het-
erostructures — eMarkus GossLER!, Jonas Zeuner!?, Rico
Hunnstock®, FaLk RopeEr??, Rico EHrRLER!, OLav HeLiwic!h®,
ArNO EnresMaNNS®, and KARIN LeisTNER! — 1TU Chemnitz, Ger-
many — 2IFW Dresden, Germany — 3University of Kassel, Germany

— 4IPF Dresden, Germany — SHZDR Dresden, Germany

Exchange bias can be described as a unidirectional magnetic anisotropy
that arises at the interface of a ferromagnet and an antiferromagnet,
which is commonly used to pin magnetization in magnetic devices.
Typically, exchange bias is initiated only once via a field cooling pro-
cedure and cannot be easily modified thereafter. Here, we demonstrate
the voltage control of exchange bias in a coupled spin-valve heterostruc-
ture via a magneto-ionic (i.e. electrochemical) approach. This is ac-
complished in a sputtered IrMn/Fe/Au/Fe/FeOx layer structure by
modifying the Fe/FeOx top layer thicknesses via voltage-triggered elec-
trochemical reduction/oxidation in an alkaline electrolyte.[1] Magnetic
interlayer coupling between the exchange-biased (untreated) Fe layer
and the top Fe layer through the Au spacer allows controlling exchange
bias in this system by a top layer modification only. The reversibility
in our heterostructures is significantly improved compared to the direct
magneto-ionic treatment of exchange-biased Fe layers. Furthermore,
by tailoring the layer structure we also demonstrate a reversible switch-
ing between single-step and double-step hysteresis loops,[1] which could
pave the way for magnetic field sensors with adjustable sensitivity.

[1] M. GoRler et al., ACS Appl. Mater. Interfaces 17, 49671 (2025)

MA 58: Computational Magnetism Il

Time: Friday 9:30-12:45

MA 58.1 Fri 9:30 POT/0151
Prototype for Magnetic Multiscale Modelling Suite (MaM-

MoS) — eHans Fanconr!, SamMUEL RJ Horr!, MarTIN Lang!,

SWAPNEEL PaTnak!, ANDREA PETROCCHI!, WILFRIED HORTSCHITZZ,
SaNTa PiLe?, ALeENAa VisHiNa®, M Nur Hasan®, GEoORciA A
MarcHANT?, TiMoTEo CoLnacHI?, CHRISTINA WINKLER?, JoNas
WINKLER®, Nora DEMPSEY®, THOMAS G WooDCOCK®, ANDREAS
Marek?, Heike C Herper®, and THomas ScHREFL? — 'MPSD,
Hamburg, Germany — 2UWK, Krems, Austria — 3Uppsala Univer-
sity, Sweden — *MPCDF, Garching, Germany — SIFW, Dresden,

Germany — SInstitute Neel, Grenoble, France

Magnetic materials require multiscale modelling across electronic,
atomistic, micromagnetic and device levels. MaMMoS provides a uni-
fied Python framework that links these steps and avoids manual data
translation. Based on ground-state magnetic parameters from DFT
databases, it computes their temperature dependence using atomistic
spin-dynamics, and passes them directly to micromagnetic solvers for
modelling hysteresis and switching. Common analysis tools (e.g., co-
ercivity, remanence) are included, and benchmarking and optimisation
are possible. Planned extensions include machine-learning based mod-
ules to replace simulations with faster, approximate estimates. We
present the current prototype to attract early adopters and invite com-
munity feedback.

Acknowledgements: This work is supported by the European
Union’s Horizon Europe research and innovation programme under
grant agreement No. 101135546 (MaMMoS).

MA 58.2 Fri 9:45 POT/0151
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A Fourier-Space Approach to Physics-Informed Magnetiza-
tion Reconstruction from Nitrogen-Vacancy Measurements
— ®ALEXANDER SETESCAK!, FLORIAN BRUCKNER!, DIETER SUESs!,
Younag-GwaN Cuoi?3, Haypen BINGER?, LorTE BoER2?, CLAIRE
DonNELLY2, URl VooL?, and CrLaas ABERT! — !University of Vi-
enna, Vienna, Austria — 2Max Planck Institute for the Chemical
Physics of Solids, Dresden, Germany — 3University of Ulsan, Ulsan,
Republic of Korea

Reconstructing complex magnetization textures from nitrogen-vacancy
(NV) magnetometry stray-field measurements presents a challenging
inverse problem. In this work, we introduce a physics-informed method
that addresses this by incorporating the full micromagnetic energy di-
rectly into the variational formulation.

Built on a PyTorch backend, our forward model integrates an auto-
differentiable micromagnetic framework with FFT-based stray-field
calculations and Fourier-space upward continuation. This enables ef-
ficient gradient-based optimization via the adjoint method and allows
the sensor-sample distance to be treated as an optimization parameter.
By doing so, we eliminate the experimental uncertainty arising from
unknown NV implantation depths and surface oxidation layers.

Validation on synthetic data demonstrates high-fidelity reconstruc-
tion of spin textures and precise sensor height estimation. Further-
more, when applied to experimental NV measurements of the van der
Waals magnet Fez_xGaTea, the framework reconstructs skyrmion bub-
bles that are consistent with theoretical micromagnetic behavior.

MA 58.3 Fri 10:00 POT/0151
First principals calculation of current-induced
1

transfer and spin-orbit torques — eTAMAs VEBER',

spin-
LAszL6
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OROszZLANY!2, ZoLTAN Taskov!:3, MARCELL Sipos!, and BRANISLAV
K. Nikoric* — 'Eétvos Lorand University, Budapest, Hungary —
2Wigner Research Centre for Physics, Budapest, Hungary — 3SHUN-
REN Centre for Energy Research, Budapest, Hungary — 4University
of Delaware, USA

The study of two dimensional magnetic materials - especially those pos-
sessing strong spin-orbit coupling - has great promise both in terms of
providing new theoretical discoveries, as well as practical applications
like smaller and more energy efficient magnetoresistive RAM (MRAM)
technologies. The theoretical study of such systems has been well-
established in recent decades. However, no single ecosystem exists in
which all the simulation and post-processing steps can be performed
in a cohesive way. We aim to fill this gap by providing a chain of cross-
compatible software for this purpose - and where it is possible, do this
in the form of open-source libraries. In this work we lay out such
an implementation for obtaining current-induced spin torques - like
spin-transfer torque (STT) and spin-orbit torque (SOT) - in the linear
response regime from ab initio results. We demonstrate this method
on a set of magnetic two dimensional few-layer materials, comparing
our results with the literature.

MA 58.4 Fri 10:15 POT/0151
Multi-spin Hamiltonians from symmetry considerations —
eLEVENTE ROzsa — HUN-REN Wigner Research Centre for Physics,
Budapest, Hungary — Budapest University of Technology and Eco-
nomics, Budapest, Hungary
Spin Hamiltonians are central to modeling magnetic materials. These
Hamiltonians must reflect the symmetry of the underlying crystal [1].
Going beyond the most extensively studied two-spin interaction terms,
for example the introduction of the isotropic biquadratic exchange in-
teraction, has proven successful in describing special types of magnetic
ordering in classical and quantum magnets. Four-spin generalizations
of the anisotropic Dzyaloshinsky-Moriya interaction have also been
proposed [2,3].

Here, we present a general formalism for deriving symmetry-adapted
multi-spin interactions up to arbitrary order in the spin Hamiltonian.
This method provides an alternative to perturbative expansions [2]
which become difficult to tract as the number of spins and the com-
plexity of the interactions increases. We identify all possible inter-
action terms containing four spins, and describe their transformation
properties under rotations. We propose procedures for deriving these
interactions from first-principles calculations, and for calculating the
magnetic ground states stabilized by them.

[1] J. Bouaziz et al., Phys. Rev. B 112, 014406 (2025). [2] S. Brinker
et al., New J. Phys. 21, 083015 (2019). [3] A. Laszlofly, L. Rozsa et
al., Phys. Rev. B 99, 184430 (2019).

MA 58.5 Fri 10:30 POT/0151
Above-Room-Temperature Magnetism in the Fe3GeTe2 and
Fe3GaTe2 monolayer — eANjaALI JyoTHI BHasu!, BENDEGUZ
NvAri!, LAszLé ORroszLANY2, LAszLé Ubvarpr', and LAszLo
Szunyocu! — !Department of Theoretical Physics, Budapest Uni-
versity of Technology and Economics, Budafoki ut 8., HU-1111 Bu-
dapest, Hungary — 2Department of Physics of Complex Systems,

Eo6tvos Lorand University, 1117 Budapest, Hungary

Room-temperature ferromagnetism that remains robust at the
nanoscale is a key requirement for next-generation spintronic and in-
formation storage technologies. Using density-functional methods, we
investigate monolayers of the van der Waals magnets Fe3GeTe2 and
Fe3GaTe2, both of which exhibit magnetic ordering under ambient con-
ditions. We compute the magnetic interaction parameters using the
LKAG torque formalism as well as the spin-cluster expansion com-
bined with the relativistic disordered local moment formalism. Special
emphasis is placed on how these interactions vary with the Hubbard
parameter U, which controls electron-electron correlations within the
DFT+U framework. We then estimate the energetically favored mag-
netic structure by evaluating the Fourier transform of the tensorial
coupling matrices. The order-disorder transition temperatures are ob-
tained from large-scale Monte Carlo simulations, and we find that the
simulated transition temperatures depend sensitively on the value of

U.
MA 58.6 Fri 10:45 POT/0151

Micro and macroscopic quantum details of complex spin-
textures — eWENHAN CHEN'2, SANGEETA SHARMA:3, and Joun
Kay DeEwnURsT? — !Max-Born-Institut (MBI) im Forschungsver-
bund Berlin e.V,Max-Born-Str 2A, Berlin — ?Max-Planck-Institut fiir
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Mikrostrukturphysik, Halle (saale) — 3Freie Universitat Berlin, Berlin

Studying large-scale systems from first principles remains challenging
because conventional DFT becomes prohibitively expensive. The re-
cently proposed ultra-long-range DFT (ULR-DFT) aims to address
this systematically while retaining full quantum-mechanical detail.

In our preliminary work, ULR-DFT successfully reproduces
micrometre-scale ferromagnetic domains and domain walls, while also
providing quantum-level information such as band structures and re-
sponse functions. Applied to B20 chiral magnets, it captures helical
states and skyrmion textures in agreement with experiments. Over-
all, ULR-DFT is promising for both fundamental research and device
modelling, including band-structure engineering for spintronic appli-
cations.

15 min break

MA 58.7 Fri 11:15 POT/0151
Automated Defect Detection in Magnetic Imaging Data
Using Latent Measures and U-Net Segmentation — eRoss
Knapmanb2) Nasim Bazazzapen!3, KuBra KaLkan!, ATREva
Majumpar!, and KarIN EvErRscHOR-S1TTE! — 1Faculty of Physics
and Center for Nanointegration Duisburg-Essen (CENIDE), University
of Duisburg-Essen, 47057 Duisburg, Germany — 2Institute of Mechan-
ics, Faculty of Engineering, University of Duisburg-Essen, 45141 Essen,
Germany — 3Radiology Department, Massachusetts General Hospital,
175 Cambridge St., Boston, MA 02114, USA

Detecting and characterising local inhomogeneities is essential for un-
derstanding and optimising magnetic materials. We present an auto-
mated framework that combines physics-based latent measures with
deep convolutional segmentation for robust defect identification in
magnetic imaging data. Time-resolved micromagnetic simulations
with randomly distributed defects are used to compute three per-
pixel descriptors: temporal mean, temporal standard deviation, and
a latent-entropy measure that quantifies local dynamical complexity
[1,2]. Each measure serves as input to a U-Net architecture trained for
pixel-level segmentation of defect regions. Performance is evaluated
under additive and multiplicative noise to test robustness. This ap-
proach demonstrates how integrating physics-motivated feature con-
struction with deep learning enables reliable automated analysis of
magnetic textures and defect landscapes in simulation and experiment.
[1] Horenko, I. et al., Comm. App. Math. and Comp. Sci 16, 267
(2021). [2] Rodrigues, D. R. et al., iScience 24, 102171 (2021).

MA 58.8 Fri 11:30 POT/0151
Dynamical mean-field theory for spin systems at finite tem-
perature: cluster extension — ePRrzEMYsLaw Bientek!, Timo
Graisser?, and GoTz Unric! — !Condensed Matter Theory, TU
Dortmund University, Otto-Hahn-Str. 4, 44227 Dortmund, Germany
— 2Institute of Molecular Physical Science, ETH Ziirich, Vladimir-
Prelog-Weg 1-5/10, 8093 Ziirich, Switzerland

Dynamical mean-field theory (DMFT) is an established numerical
technique for approximately solving fermionic many-body problems.
It maps the full quantum system to an impurity problem and uses a
self-consistency condition to connect back to expectation values of the
original model. In recent years, a method inspired by DMFT applicable
to spin systems (spinDMFT) was developed. It is in agreement with
numerical techniques and has already proven successful in explaining
nuclear magnetic resonance experiments. However, it was derived only
in the case of infinite temperature.

Based on spinDMFT, we develop a dynamical mean-field theory for
spin systems at finite temperatures. The algorithm computes spin cor-
relations in imaginary time. It maps the spin system to a single-site
problem with a time-dependent mean field and uses a self-consistency
condition to connect the values of the mean-field to quantum expec-
tation values. The single-site approach is extended to a cluster algo-
rithm, allowing for the computation of nonlocal expectation values.
We benchmark the algorithm by comparing the resulting correlations
with numerical approaches. We discuss the potential applications of
the method and possible extensions.

MA 58.9 Fri 11:45 POT/0151
A Computational Framework for Bare and Interacting Lon-
gitudinal Susceptibility in Magnetic Materials — eRoHIT
Patuak!, ViapisLav Borisov!:2, MikHAIL I. KATSNELSON23, ANNA
DeLIN®®, and OLLE Eriksson'2 — 1Uppsala University, Sweden —
2Wallenberg Initiative Materials Science for Sustainability, Uppsala,
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Sweden — 3Radboud University, Netherlands — *KTH Royal Insti-
tute of Technology, Sweden — ®Wallenberg Initiative Materials Science
for Sustainability, Stockholm, Sweden

We present a computational framework for calculating the non-
interacting and interacting spin susceptibilities in magnetic materials
using the Relativistic Spin-Polarized Toolkit (RSPt) [1]. The ground-
state electronic structure is obtained from self-consistent DFT calcula-
tions, followed by the computation of site-resolved Matsubara Green’s
functions, whose convolution yields the bare susceptibility. The inter-
acting x?? is evaluated by solving the ADA-TDDFT Dyson equation
K = (1 — XU)™1X, based on previously developed theory [2]. Appli-
cations to bece Cr, BaFeaAsa, and FeSe show that the calculated x(q)
peaks reproduce the known magnetic ordering vectors. This frame-
work enables systematic exploration of spin-density-wave phenomena
in correlated electron systems.

[1] J. M. Wills, M. Alouani, P. Andersson, A. Delin, O. Eriksson, and
O. Grechnyev, Full-Potential Electronic Structure Method (Springer,
2010).

[2] M. I. Katsnelson and A. I. Lichtenstein, J. Phys.: Condens. Mat-
ter 16, 7439 (2004).

MA 58.10 Fri 12:00 POT/0151
Proximity-Induced Magnetic Phases in CrI3 Monolay-
ers Coupled to Transition-Metal Dichalcogenide Monolayer
eZortaN Taikov!, LaszLo ORoszLANY!', AMADOR GARCIA
FuenTE?, JAIME FERRER?, JAROSLAV FaBIAN3, and DANIEL Pozsar!
— 1Eotvos Lorand University, Budapest, Hungary — 2University of
Oviedo, Oviedo, Spain — 3University of Regensburg, Regensburg, Ger-
many

We investigate the emergence of altered magnetic phases in a CrI3
monolayer induced by proximity effects with WTe2. Using density
functional theory (DFT) calculations within the SIESTA framework,
we analyze the magnetic properties via a novel approach for extract-
ing the magnetic exchange interaction and onsite anisotropy tensors
in extended Heisenberg spin models, explicitly incorporating rela-
tivistic effects. This method, based on the Liechtenstein-Katsnelson-
AntropovGubanov torque formalism, evaluates energy variations upon
infinitesimal spin rotations. Our results provide insight into how a 2D
magnet is influenced when coupled to a material with strong spin-orbit
coupling. Additionally, we explore the impact of varying twist angles,
considering the incommensurability of the CrI3 and WTe2 unit cells.

MA 58.11 Fri 12:15 POT/0151
Acoustic Wave Group Velocity under Magnetic Field —
eDomiNik LecuT!?, IeveENiia KorniiEnko!, and PaBLo Nieves®
— 1T4Innovations, VSB-TU Ostrava, Ostrava, Czechia — 2Charles
University, Prague, Czechia — 3University of Oviedo, Oviedo, Spain

Recently, we derived a spin-lattice model for ferromagnetic cubic crys-
tals[1l]. Then we analyzed the effect of the magneto-elasticity on the
group velocities for high symmetry directions|2]. Here we present a dif-
ferent approach to determine the group velocity of the acoustic waves
in any crystals and under the effects an external magnetic field for
cubic and hexagonal symmetry. The group velocity is obtained by cal-
culating Christoffel matrix elements and their partial derivative with
respect to the phase velocity direction, and inserting them in an an-
alytical expression for the group velocity. The effect of that external
magnetic field is computed through the induced effective corrections
to the elastic tensor which depend on the magnetic susceptibility ten-
sor and the magnetoelastic constants. We present examples of dry
sandstone, cubic CoPt and hcp Co to show complex landscapes of
fractional change in group velocity as a function of ray direction, as
well as a field dependence consistent with the Simon effect[3]. We have
developed web-based applications where these effects can be analyzed
and visualized in 3D[4].

[1] P. Nieves et al.: Phys. Rev. B 103, 094437 (2021)

[2] P. Nieves et al.: Phys. Rev. B 105, 134430 (2022)

[3] I. Korniienko, et al.: Results in Physics, 73, 108264 (2025)

[4] P. Nieves et al.:, SoftwareX 33, 102472 (2026)

MA 58.12 Fri 12:30 POT/0151
machine learning prediction of magnetic ordering in chiral
induced multiferroic hybrid MOFs — e GAYATHRI PALANICHAMY,
BrpLAB SANYAL, and JoNAas FranssoNn — Materials Theory Division,
Angstrom Laborartory, Uppsala Univesity, Sweden

Chiral hybrid metal organic frameworks with Ruddlesden Popper type
halide layers provide a versatile platform for engineering multiferroicity
by combining molecular chirality with transition metal magnetism. In
this work, we develop a machine learning framework to identify mul-
tiferroic candidates in systems where chiral A-site organic molecules
break inversion symmetry to induce ferroelectricity, while B-site tran-
sition metal centers govern magnetic ordering. First principles cal-
culations confirm that the chiral distortion stabilizes a spontaneous
polarization, and selected compositions exhibit coexisting ferroelec-
tricity and ferromagnetism. To efficiently explore this large chemi-
cal and structural space, we construct feature descriptors capturing
molecular chirality, distortion modes, metal ligand coordination met-
rics, and octahedral connectivity. Random Forest and Deep Neural
Network models are trained to classify magnetic ground states (FM,
AFM A, AFM C, AFM G) and achieve an R* score of 0.94, enabling
reliable prediction of magnetic ordering across diverse chiral MOFs.
Our approach also identifies previously unexplored chiral Ruddlesden
Popper candidates with potential multiferroic behavior. This work
establishes a data driven strategy toward building a chiral magnetic
MOF repository, providing design principles for future spintronic and
multifunctional materials.

MA 59: Magnonics Il

Time: Friday 9:30-12:30

MA 59.1 Fri 9:30 POT/0361

Magnetization dynamics in RMngSng crystals investigated
by broadband ferromagnetic resonance spectroscopy —

ePuiLipP  ScHWENKE!, DaviD WEFFLING'3, KyLE FRUHLINGZ,

VitaLty Vasvucukal, Fazern TarTi?, and MaTHiAs WEILER!
— 1Fachbereich Physik and Landesforschungszentrum OPTIMAS,
Rheinland-Pfalzische Technische Universitiat Kaiserslautern-Landau,
67663 Kaiserslautern, Germany — 2Department of Physics, Boston
College, Chestnut Hill, MA 02467, USA — 3Present address: Depart-
ment of Physics and Materials Science, University of Luxembourg,
1-4362 Esch-sur-Alzette, Luxembourg

The RMngSng-material family is known for hosting complex magnetic
orders [1]. Their Kagome and triangular lattices give rise to an un-
conventional band structure forming flat bands and Dirac cones lead-
ing to significant anomalous Hall- and Nernst-effects [2,3]. In this
study, we investigate the magnetization dynamics of ErMngSng and
YbMngSng. We track characteristic phase transitions of the materi-
als and the accompanying signatures in the magnetization dynamics
over temperature. We find that the phase transitions are in agree-
ment with previous results, while the spin dynamical signatures have
not been discussed before. This study highlights the potential of us-
ing broadband ferromagnetic resonance spectroscopy to investigate the
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magnetic properties in RMngSng

[1] L. Nil, et. al, Phys. Rev. B 111, 054410 (2025)

[2] A. Bolens and N. Nagaosa, Phys. Rev. B 99, 165141 (2019)
[3] K. Fruhling, et. al, Phys. Rev. Mat. 8, 094411 (2021)

MA 59.2 Fri 9:45 POT/0361
Anisotropic magnon transports in van der Waals altermag-
netic and ferromagnetic insulators — eQirur Cur — Department
of Applied Physics, School of Engineering Sciences, KTH Royal Insti-
tute of Technology, AlbaNova University Center, SE-10691 Stockholm,
Sweden

Based on state-of-the-art first-principles calculations and model anal-
ysis [Nat. Rev. Phys. 5, 43-61 (2023)], we report the spin Seebeck
effect (SSE) and spin Nernst effect (SNE) in vdW altermagnetic and
ferromagnetic insulators, which are entirely independent of magnetic
fields and spin-orbit coupling [Phys. Rev. B 108, L180401 (2023)].
In altermagnetic monolayers Cr2Te20 and Cr2Se20, the breaking of
combined symmetries of space inversion P, time reversal T, and trans-
lation 7, while preserving the combined symmetry of mirror M and 7,
renders magnons with anisotropic spin-momentum locking, i.e., alter-
magnetic magnons. Interestingly, this spin-momentum locking gives
rise to the SSE and SNE, with very efficient generation of longitudi-
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nal and transverse spin currents when the thermal gradient is aligned
with and deviates from the main crystal axes, respectively. More-
over, anisotropic magnon dispersions are also realized in synthesized
ferromagnetic monolayers CrPS4 and CrSBr, arising from C4 sym-
metry breaking-induced anisotropic exchange couplings [Adv. Funct.
Mater. 35, 2407469 (2025)]. Consequently, without the magnetic field,
the anisotropic SSE and the SNE emerge. These nontrivial magnonic
transports can be further manipulated by the temperature and gate
current.

MA 59.3 Fri 10:00 POT/0361
Magnon Shake-Up Enabling Quantum Features and Devices
— oVaHID AziMI MousoLou — Department of physics and astron-
omy, Uppsala University

Shake-up effects, based on the sudden approximation and many-body
quantum dynamics, reveal fundamental aspects of quantum systems
and have broad applications in molecular spectroscopy and electronic
structure analysis. Here, we present magnon shake-up patterns within
magnetic systems [1], highlighting their significance in generating and
detecting magnon entanglement and squeezing. This study offers new
insights into shake-up phenomena in quantum magnonics and paves
the way for novel developments in quantum technology.

[1] V. Azimi-Mousolou, A. Delin, E. Sjéqvist, O. Eriksson, Magnon
Shake-up: Entanglement Generation and Sensing, arXiv:2503.20063
(2025).

MA 59.4 Fri 10:15 POT/0361
Optical vortex generation by magnons with spin-orbit-
coupled light — eRvyusuke Hisatromi?, Arro Osapa3, Ko-
TARO Tacal, Haruka Komrvamal, Takuya TAKAHASHI', SHUTARO
KaruBe!2, YoicHr Suiotal2, and TEruo ONnob2 — lInstitute for
Chemical Research, Kyoto University, Uji, Japan — 2Center for Spin-
tronics Research Network, Institute for Chemical Research, Kyoto Uni-
versity, Uji, Japan — 3Center for Quantum Information and Quantum
Biology (QIQB), Osaka University, Toyonaka, Osaka, Japan

Magneto-optic effects are generally described as the interaction be-
tween spin systems and collimated light (paraxial light). However,
in many real-world systems studied in magneto-optics research, light
focused by an objective lens (non-paraxial light) is utilized, which in-
herently exhibits optical spin-orbit coupling. Such spin-orbit-coupled
light possesses a longitudinal electric-field component. Recently, we
found that the interaction between spin-orbit-coupled light and col-
lective spin dynamics (i.e., magnons) leads to optical vortex scatter-
ing, and we developed a theoretical framework to reproduce this phe-
nomenon. The result provides the first step toward a comprehensive
magneto-optics study incorporating optical vortices.

MA 59.5 Fri 10:30 POT/0361
Magnetization dynamics in YIG optomechanical crystals —
eMaTTHIAS GRAMMER!'2, JONNY QIu?, SEBASTIAN SAILLER?, SE-
BASTIAN T.B. GOENNENWEIN?, MATTHIAS ALTHAMMERY?, STEPHAN
Geprics!, MicHaELA LamMmEL?, Eva WEIG?, and Hans HuesLl:?
— I'Walther-Meifiner-Institut, BAAW, Garching, Germany — 2School
of Natural Sciences, TUM, Garching, Germany — 3School of Com-
putation, Information and Technology, TUM, Garching, Germany —
4Department of Physics, University of Konstanz, Konstanz, Germany

Efficient transduction between microwave and optical photons is a key
requirement for future quantum network applications. Recent studies
have focused on freestanding magnetic nanostructures such as optome-
chanical crystals (OMC) based on yttrium iron garnet (YIG). These
devices allow for co-localizing magnonic, elastic and photonic exita-
tions in a single nanostructure. While the optical properties of a YIG
OMC have already been experimentally shown [1], its magnonic and
phononic modes have so far only been explored through simulations.
In this talk, we present an experimental investigation of the magnetic
modes in a YIG OMC. For our proof of principle study, we fabricated
a non-suspended YIG OMC on a GGG substrate using sputtering and
lift-off techniques. We investigate the collective magnon modes using
spacially resoved micro-focused magneto-optical Kerr effect measure-
ments and categorize the observed modes using micromagnetic simu-
lations.

[1] A. Rashedi et al., Phys. Rev. Applied 24, 054017(2025).

MA 59.6 Fri 10:45 POT/0361
Direct observation of magnetic vortex resonances on
curvilinear surfaces — SaBRI KORALTAN!, TAKEAKI GOKITAL,

T T an A -
MicuaL Krupinski?, SEBAsTIAN WiNTz3, and AMaLIo FERNANDEZ
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Pacueco! — !Insitute of Applied Physics, TU Wien, Vienna, Austria
— 2Institute of Nuclear Physics, Polish Academy of Sciences, Krakow,
Poland — 3Institute for Nanospectroscopy, Helmholtz-Zentrum Berlin,
Berlin, Germany

Spin waves in magnonic systems offer energy-efficient alternatives to
conventional electronics [1], with low-frequency magnetic vortex res-
onances being particularly relevant for microwave applications [2].
While planar magnetic vortices have been extensively studied [2], their
dynamics in three-dimensional curvilinear architectures remain largely
unexplored. Here, we present the direct experimental observation of
vortex core gyration on a 3D curvilinear surface [3]. Using a stripline
antenna on a SiN membrane, we excite self-assembled polystyrene
spheres coated with NiFe, which host a vortex lattice state at rema-
nence. Time-resolved scanning transmission X-ray microscopy (TR-
STXM) at BESSY II [4] captures real-space, time-resolved dynam-
ics, revealing complex spin-wave modes due to curvature-induced field
gradients. Our results highlight the potential of curvilinear magnetic
architectures for next-generation magnonic devices.

[1] Chumak, Andrii V., et al. Nature physics 11.6 (2015): 453-461.
[2] Yu, Haiming, et al. Physics Reports 905 (2021): 1-59. [3| Koraltan,
Sabri, et al. In Preparation (2026). [4] Koraltan, Sabri, et al. Science
Advances 10.39 (2024): eado8635.

15 min break

MA 59.7 Fri 11:15 POT/0361
Direction Selective Spin Waves Imaging in Microstructures
— eRomEo BEeieNoN!, Curis KOERNER?, ROUVEN DREYER?, ZEL-
INg X1oNG3, KATRIN ScuurrHEIss®, HELMUT ScHULTHEISS®, VIN-
cENT JacQues!, GEorRG WOLTERSDORF2, and AURORE FINcol
ILaboratoire Charles Coulomb, Universit¢é de Montpellier, CNRS,
Montpellier, France — 2Martin Luther University Halle-Wittenberg,
Halle, Germany — 3Helmholtz-Zentrum Dresden-Rossendorf, Institut
fiir Ionenstrahlphysik und Materialforschung, Dresden, Germany

Spin waves can be generated and manipulated at the nanoscale us-
ing patterned microstructures and magnetization features. Harnessing
these effects is key to the development of magnonic devices. With
scanning NV microscopy, we are able to image spin waves with a spa-
tial resolution of about 50 nm. Simultaneously, we probe the stray
field produced by non-uniform static magnetic textures hosted in the
microstructures and explore their interactions with spin wave modes.

Here, we apply this technique to observe spin waves in Permalloy
microstructures. We first investigate spin waves generated via scat-
tering and measure their dispersion relation. Then, we show that the
NV center is sensitive to the handedness of the circularly polarized
field emitted by spin waves. We can thus selectively image spin waves
propagating in different directions and study how they interact with
the edges of the Py structure. Finally, we observe discrete magnon
modes with high azimuthal indices in disks featuring a vortex state.
These measurements open the way to understanding complex non-
linear dynamic phenomena in magnetic microstructures.

MA 59.8 Fri 11:30 POT/0361
Time domain correlation spectroscopy of thermal and
nonequilibrium magnons — eF. S. Hersst!, M. A. Wgiss!,
C. Runge!, N. BEauLIEUZ, J. B. YoussEr?, A. LEITENSTORFER!,
M. Lammer!, R. Scuurtz!, and S. T. B. GOENNENWEIN! —
1Department of Physics, University of Konstanz, Germany —

2LabSTICC, CNRS, Université de Bretagne Occidentale, France

Yttrium iron garnet (YIG) is a prototypical material for spintronics
and magnonics due to its low magnetic damping and high spin wave
propagation velocities. The properties of coherently excited, stand-
ing spin waves are well understood. However, much less is known
about the interplay between coherently excited magnons and incoher-
ent fluctuations, as schemes simultaneously resolving both coherent
and incoherent contributions in a single measurement are scarce. In
this work, we probe bismuth doped YIG with femtosecond noise cor-
relation spectroscopy (FemNoC), an optical technique probing mag-
netization dynamics in the time domain. This method enables us to
simultaneously investigate both the thermal magnon noise background
and the coherent magnon response induced by microwave excitation.
Using a phenomenological model, we can fit both the waveform and
amplitude of the experimental data. This step allows us to quantify
and disentangle the respective contributions by their correlation sig-
nature. Consequently, FemNoC gives access to the absolute magnon
number of a magnetic system in the time domain.
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MA 59.9 Fri 11:45 POT/0361
Nonlinearly controllable magnonic mode-converter in a syn-
thetic antiferromagnet — eMusin Youl2, MooJUNE SoNGZ,
Jun Seok Sro?, SancHoON Kiv?, Yoicur Surora*, TERUuo ONoO?,
SE Kwon Kim!, ALBert M. Park?, Ka-JiN Kim2, MATHIAS
WEeILER!, and PuiLipp P1RrRo! — !Fachbereich Physik and Landes-
forschungszentrum OPTIMAS, Rheinland-Pfélzische Technische Uni-
versitiat Kaiserlautern-Landau, Germany — 2Department of Physics,
Korea Advanced Institute of Science and Technology (KAIST), Korea
— 3Department of Nano-semiconductor Engineering, University of Ul-
san, Korea — *Institute for Chemical Research, Kyoto University, Uji,
Japan

Exploring and controlling nonlinear regimes enables new functionalities
in hybrid magnonic systems, including phenomena such as nonlinear
anticrossing gap closure and bistability in magnon dispersion. In this
work, we observe mode hopping between acoustic and optic modes
in a SAF, occurring at the magnetic field where the optic frequency
becomes twice the acoustic frequency-consistent with a three-magnon
interaction process. Based on this nonlinear mode-hopping behavior,
we demonstrate an electrically tunable, nanoscale GHz-range mode-
converter. These findings reveal a promising application via nonlinear
coupling between acoustic and optic magnons in SAFs, paving the way
for energy-efficient, reconfigurable magnonic devices.

MA 59.10 Fri 12:00 POT/0361
Z Topological Index for 3D Hamiltonians based on Lattice
Gauge Theory — NASTARAN SALEHI and eMANUEL PEREIRO —
Department of Physics and Astronomy, Uppsala University, Box 516,
SE-751 20 Uppsala, Sweden

The characterization of topological phases in three-dimensional (3D)
systems often requires extending concepts well-established in two di-
mensions (2D). We propose a robust method for calculating an integer
topological invariant, akin to the Chern number, for 3D Hamiltonians
with periodic boundary conditions. This approach utilizes conceptual
elements derived from lattice gauge theory, defining the invariant over
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a discretized Brillouin zone (a 3-torus, T2). By constructing U(1) link
variables from the Bloch wavefunctions, we define a gauge-invariant
quantity from Wilson loops over elementary 3D plaquettes (cubes) in
k-space. The resulting topological index is an integer, reflecting the
classification of principal fiber bundles T3 x U(1) and related to the
homotopy group 73(P2(R)) 2 Z. This method is general and computa-
tionally efficient, avoids issues with band degeneracies, and provides a
unique integer invariant for each band. We adapt the method for mag-
netic Hamiltonians and showcase its effectiveness with two examples:
firstly, a 3D Kagome lattice model, and secondly, a realistic material,
Mn3Se, for which the magnon spectra is obtained by employing elec-
tronic structure first-principles calculations.

MA 59.11 Fri 12:15 POT/0361
Second-Chern Topology of 3D Magnon Bands via a Field-
Angle Pump — eNASTARAN SALEHI and MANUEL PEREIRO — De-
partment of Physics and Astronomy, Uppsala University, Box 516,
SE-751 20 Uppsala, Sweden

We present a general framework to realize second-Chern topology in
three-dimensional (3D) bosonic Bogoliubov-de Gennes (BdG) bands
by augmenting the Brillouin zone with a slow, cyclic control pa-
rameter, yielding a 4D manifold T3 x S1. Using the bosonic metric
33 and paraunitary gauge, we define the non-Abelian Berry connec-
tion/curvature for isolated positive-norm band bundles and an integer
invariant Co € Z. We prove that Cy quantizes an adiabatic transport:
across a slab, the pumped conserved quantity (spin for magnons) per
27 cycle is an integer set by Cz, and the corresponding current is
proportional to ¢. We introduce a stable lattice algorithm, based on
Y.3-polar link variables, that is gauge covariant and robust in the pres-
ence of degeneracies. For the sake of concreteness and pedagogical
clarity, we carry out the full derivation in a kagome-based 3D magnet,
where a field-angle cycle drives a topological spin flow detectable via
inverse spin Hall voltages in Pt contacts on opposing faces. Although
illustrated for magnons, the construction applies broadly to quadratic
bosonic BdG systems, including phononic and photonic analogues.



