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MA 18.1 Tue 14:00 H19
Switching of magnetic domains in a noncollinear antifer-
romagnet at the nanoscale — eAruL PanDEY!2, PRAJWAL
RicveDpI!, Epouarp Epouarp?, JiTuL DEkal, JiHO Yoon!, WoLr-
caNG Hoppr?, JaMEsS M. TavyLor?, STuarT S. P. Parkin!, and
GEorG WorTERSDORFH2 — Max Planck Institute of Microstructure
Physics, Weinberg 2, 06120 Halle, Germany — 2Institute of Physics,
Martin Luther University Halle Wittenberg, Von Danckelmann Platz 3,
06120 Halle, Germany — 3Max Planck Institute for Chemical Physics
of Solids, Nothnitzer Strafse 40, 01187 Dresden, Germany

Antiferromagnets that display very small stray magnetic field are ideal
for spintronic applications. Of particular interest are non-collinear,
chiral antiferromagnets of the type MnzX (X=Sn, Ge), which display
a large magnetotransport response that is correlated with their anti-
ferromagnetic ordering. The ability to read out and manipulate this
ordering is crucial for their integration into spintronic devices. These
materials exhibit a tiny unbalanced magnetic moment such that a large
external magnetic field can, in principle, be used to set the mate-
rial into a single antiferromagnetic domain. However, in thin films of
Mn3Sn, we find that such fields induce only a partial magnetic order-
ing. By detecting two orthogonal in-plane components of the magnetic
order vector, we find that the non-switchable fraction has a unidirec-
tional anisotropy. This also enables us to visualize switching along
multiple easy axes in Mn3Sn. Studying the switching at the nanoscale
allows us to correlate the pining behavior to crystal grain boundaries
in the Mn3Sn nanowire structures.

MA 18.2 Tue 14:15 HI19
Understanding the role of spin non-conserving on magnon
excitation — eHEBATALLA ELNAGGAR — Sorbonne University, Paris,
France

Conventional wisdom suggests that one photon that carries one unit
of angular momentum (1h) can change the spin angular momentum
of a magnetic site with one unit (*M* = *1h) at most following the
selection rules. This implies that a two-photon process such as 2*3*
resonant inelastic X-ray scattering (RIXS) can change the spin angular
momentum of a magnetic system with a maximum of two units (¥*M*
= *2h). Herein we describe a triple-magnon excitation in *-Fe203 and
various perovskite thin films, which contradicts this conventional wis-
dom that only 1- and 2-magnon excitations are possible in a resonant
inelastic X-ray scattering experiment [1].

We observe an excitation at exactly three times the magnon energy,
along with additional excitations at four and five times the magnon
energy, suggesting quadruple and quintuple magnons as well. Guided
by theoretical calculations, we reveal how a two-photon scattering pro-
cess can create exotic higher-rank magnons due to spin non-conserving
interactions.

References: 1- H. Elnaggar, et. al., Magnetic excitations beyond the
single- and double-magnons, Nat. Commun. 14, 2749 (2023).

MA 18.3 Tue 14:30 H19
Domain wall patterns in granular Cr3O3 thin films — elcor
VEREMCHUK!, OLEKSANDR V. PvyLypovskyl', PETER RICKHAUSZ,
NarascHa Hepricu®, ArTeM V. TomiLo!, Toias Kosusl, Kal
WAGNER?, BRENDAN SHIELDS3, GEDIMINAS SENIUTINAS2, VICENT

Borras?, PauL LeEsMaNN3, Liza Zaper?, PavLina J. Prusik!
b b b b
1

PavLo Makusuko!, RENE HUBNER!, JUREN FassBeNDER!, DE-

nis D. Sueka?, PaTrick MALETINSKY?, and DENys MakaRrov!
— Helmholtz-Zentrum Dresden-Rossendorf e.V.,01328 Dresden, Ger-
many — 2Qnami AG, CH-4132 Muttenz, Switzerland — 3University
of Basel, Basel CH-4056, Switzerland — %Taras Shevchenko National
University of Kyiv, 01601 Kyiv, Ukraine

Cr203 provides possibility to control its magnetic order parameter by
an external electric field rendering it a prospective material for spin-
tronic applications. We developed a material model for granular thin
Crg0O3 films. The coupling between the grains influences the equilib-
rium domain pattern due to pinning of antiferromagnetic domain walls
at the grain boundaries. By the characterization of the experimentally
measured domain patterns via fractal dimension, we determine the

Location: H19

inter-grain exchange coupling [1]. In contrast to extended films, finite-
size samples can be set into a single-domain state even via a zero-field
cooling procedure. Such a sample should be small enough for the prop-
agation of thermally driven domain walls through the energy landscape
formed by grain boundaries [2].

[1] O. V. Pylypovskyi et al., Phys. Rev. Appl. 20, 014020 (2023).
[2] P. Rickhaus, O. V. Pylypovskyi et al., Nano Lett. 24, 13172 (2024).

MA 18.4 Tue 14:45 H19
Domain walls properties and spin-flop transition in CroO3 —
ePauLINA J. Prusik!2, Icor VEREMcHUK!, FLORIN Rapu3, AN-
prREY N. Anisimov!, PavLo Makusuko!, GEoray V. AsTakHOV!,
Sopuie F. WeBErR?, RENE HuBNER!, NicoLa A. SpaLpin?, Kir-
1LL D. BELASHCHENKO?, JURGEN FassBENDER!"2, DENYS MAKAROV!,
and OLEKSANDR V. PyLyrPovsky1! — !Helmholtz-Zentrum Dresden-
Rossendorf e.V. — 2Dresden University of Technology, 01062 Dresden,
Germany — 3Helmholtz-Zentrum Berlin fiir Materialien und Energie,
14109 Berlin, Germany — *ETH Ziirich, 8093 Ziirich, Switzerland —

5University of Nebraska-Lincoln, Lincoln, NE 68588, USA

A room-temperature magnetoelectric uniaxial antiferromagnet CroO3
is a prospective material for spintronics and fundamental research [1,2].
We derive a o-model for CroO3 and show the presence of a symmetry-
breaking term relevant for non-collinear magnetic textures. It couples
the magnetic field with a gradient of the Néel vector. Analyzing quan-
tum magnetometry images of antiferromagnetic domain walls, we can
properly describe the material parameters of CraOg. Furthermore, this
term results in lowering of the spin-flop field for thin films of Cr203
by a factor of two comparing with single crystals. This finding is con-
firmed by X-ray magnetic linear dichroism measurements.

[1] J. Han et al., Nat. Mater. 22 (2023) 684; He et al, Nat. EL
(2024) [2] P. Makushko et al., Nat. Comm. 13, 6745 (2022); O.V.
Pylypovskyi et al., Phys. Rev. Let. 132, 226702 (2024); S.F. Weber
et al., Phys. Rev. Lett. 130, 146701 (2023)

MA 18.5 Tue 15:00 H19
Current pulse driven switching mechanisms in antiferromag-
netic Mna Au — eJONATHAN BLAssER!, SoNka REIMERS!, YURAN
N2, EvangeLos Gorias?, FRANCEScO MACCHEROzzI®, MIRIAM
Fiscuer', GuzmAN ORERO GAMEz', Marnias KrAui!, and MAR-
TIN JoURDAN! — 1Johannes Gutenberg-Universitit, Mainz, Germany
— 2MAX IV Laboratory, Lund, Sweden — 3Diamond Light Source,
Chilton, Didcot, Oxfordshire, UK

In antiferromagnetic spintronics, reorientation of the staggered mag-
netization driven by current pulses can originate from different mech-
anisms. Investigating MngAu, for longer pulses [Rei23] the thermal
contribution is dominant. However, for pulses in the nanosecond range
Néel spin-orbit torque switching is demonstrated.

[Rei23| S.Reimers et al., Nat Commun. 14, 1861 (2023)

MA 18.6 Tue 15:15 H19
Amplifying the antiferromagnetic spin Seebeck effect through
topological magnons — Freopor SvETLANOV KoONOMAEV and
oKJETIL MAGNE DgruEIM HaLs — Department of Engineering Sci-
ences, University of Agder, 4879 Grimstad, Norway

Topological magnons emerge as topologically protected spin wave
states at the edges of magnets. Here, we theoretically explore how
these surface states can be harnessed to amplify the spin Seebeck ef-
fect (SSE) in antiferromagnets (AFMs) interfaced with normal metals
(NMs). Based on a microscopic model of a kagome AFM, we demon-
strate that broken mirror symmetry, combined with the Dzyaloshinskii-
Moriya interaction (DMI), drives the system into a topological phase
hosting spin-polarized magnons at the boundaries. Notably, linear
response calculations reveal that in AFM/NM heterostructures, the
topological magnons exhibit strong coupling to the metals charge car-
riers, resulting in a substantial enhancement of the SSE. The relative
contribution of the topological magnons is found to be 4-5 times greater
than that of the trivial magnon bands. Moreover, our results show that
this enhancement is highly sensitive to the strength of the DMI.



