Dresden 2026 — MA

Friday

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 —
oPHILIPP ScHWENKE!, Davib WEFFLING!3, KyLE FRUHLINGZ,
ViTaLly VasyucHka', FazeL TarTi?, and Marnias WEILER!
— 1Fachbereich Physik and Landesforschungszentrum OPTIMAS,
Rheinland-Pfalzische Technische Universitat 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
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 T,
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-
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
— eVaHID AziMiI 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-

Location: POT/0361

coupled light — eRvyusuke Hisatomi2, Arro Osapa®, Ko-
TARO Tacal, HARUkA KomivaMal, Takuva Takauasui!, SHUTARO
Karusge!2, Yorcur Suiotal?, and Teruo Onol? — 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 —
eMarTHIAS GRAMMERD2, Jonny Qiu3, SEBASTIAN SAILLER?, SE-
BASTIAN T.B. GOENNENWEIN?, MATTHIAS ALTHAMMER!"2, STEPHAN
GEePRAGs!, MicHAELA LamMeL?, Eva WEIGS, and Hans HuesL!:2
— 1Walther-Meifiner-Institut, BAdW, 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!, TakeAakl GokiTal,
MicHAL KRUPINSKIZ, SEBASTIAN WINTZ3, and AMALIO FERNANDEZ-
Pacueco! — lInsitute 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.



Dresden 2026 — MA

Friday

15 min break

MA 59.7 Fri 11:15 POT/0361
Direction Selective Spin Waves Imaging in Microstructures
— eRomEo BEiaNon!, Curis KOERNER2, ROUVEN DREYER2, ZEL-
NG X10NG3, KATRIN ScuuLTHEISS®, HELMUT SCHULTHEISS®, VIN-
CcENT JacQues!, GEorRc WOLTERSDORF?, and AURORE Finco! —
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. Runce!, N. BeauvLiev?, J. B. Yousser?, A. LEITENSTORFER!,

M. Lammer!, R. Scurrrz!, and S. T. B. GOENNENWEIN!
IDepartment 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.

MA 59.9 Fri 11:45 POT/0361
Nonlinearly controllable magnonic mode-converter in a syn-
thetic antiferromagnet — eMusin Youl2, MooJUNE SoNGZ,
JuN SeEok SEo?, SancuooN Kim3, Yoicur Suiota?, TErRUuo ONoO?,
SE Kwon Kmm!, ALBErRT M. Park?, Ka-JiN KiMm2, MATHIAS
WEILER!, and PuiLipp PirRro! — !Fachbereich Physik and Landes-
forschungszentrum OPTIMAS, Rheinland-Pféalzische 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
7Z 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
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 73 x U(1) and related to the
homotopy group 73 (P2(R)) = 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,
MnsSe, 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 Ca, and the corresponding current is
proportional to d) 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 BAG systems, including phononic and photonic analogues.



