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MA 18.1 Tue 15:00 HSZ 02
Magnetization dynamics in hybrid MnyAu/NiggFezg system
— eHassaN AL-Hampol, Tosias WAGNER?, YARYNA LYTVYNENKO?,
GuTENBERG KENDzO!, SoNnkA REIMERS?, MoRITZ RUBWEDEL!, Mis-
BAH YaQoos!, PuiLipp Pirro!, OLENA Gomonay2, Vitarry L.
VasyucHkAl, MaTHaias KLAU1?, MARTIN JOURDANZ, and MATHIAS
WEILER! — Fachbereich Physik and Landesforschungszentrum OP-
TIMAS, Rheinland-Pfélzische Technische Universitdt Kaiserslautern-
Landau, 67663 Kaiserslautern, Germany — 2Institute of Physics, Jo-

hannes Gutenberg-University Mainz, 55099 Mainz, Germany

We study the magnetization dynamics of MngAu/NiggFeg thin film
bilayers. This system allows us to control the MngaAu Néel vector
orientation with moderate external magnetic fields [1].Furthermore,
MnzAu enables current pulse induced switching of the Néel vector
via Néel spin-orbit torques [2] making this system intriguing for anti-
ferromagnetic spintronics. By varying the thickness of the ferromag-
netic layer, we investigated the effect of strongly exchange coupled
MngAu/NiggFego interface on the spin dynamics. Broadband ferro-
magnetic resonance and Brillion light scattering experiments reveal
that interfacial exchange coupling causes an increase in the resonance
frequency of NiggFezg. Our theoretical model based on the modifi-
cation of the spin-wave wavevector due to interfacial coupling yields
good agreement with the experimental observations.

[1] Bommanaboyena et al., Nature Communications 12, 6539 (2021)
[2] Y. Lytvynenko et al., arXiv:2208.04048v1 (2022).

MA 18.2 Tue 15:15 HSZ 02
Magnetization dynamics in hybrid ferromagnetic / an-
tiferromagnetic systems — eoToBias WAGNER!, HassaN AL-
Hampo?, MaTHIAS WEILER?, and OLENA Gomonay! — lInstitut
fiir Physik, JGU Mainz, Germany — 2Fachbereich Physik and Lan-

desforschungszentrum OPTIMAS, RPTU in Kaiserslautern, Germany

Strong exchange coupling between MnaAu and thin layers of Permal-
loy (NigpFez0) has been shown [1]. As a consequence, the coercive field
of MngAu/NiggFeao was reported to be 0.5 T, which is high compared
to 0.02 T in CuMnAs/Fe [2]. Due to strong exchange coupling, the
AFM Néel vector and the ferromagnetic (FM) magnetisation rotate
coherently, when an external field is applied to the FM. Control of the
Néel ordered state in Mna Au and the NiggFegp spin dynamics has been
studied by varying the NiggFeaq layer thickness [3]|. Ferromagnetic res-
onance spectroscopy revealed two distinct frequencies for the coupled
bilayer system, both of which lie above the resonance frequency of
Permalloy [3]. We calculate the spectra of the magnons in the coupled
FM/AFM system within micromagnetic model. Our model enables us
to demonstrate how the interfacial exchange coupling enables tuning
of the ferromagnetic resonance frequency by variation of the thick-
ness of the ferromagnetic layer. We estimate the exchange coupling
strength to be 5T [3]. References: [1] Bommanaboyena, S. P. et al.,
Nat. Comm. 12, 6539 (2021), [2] Wadley, P. et al., Sci. Rep. 7, 11147
(2017), [3] Al-Hamdo, H. et al., unpublished.

MA 18.3 Tue 15:30 HSZ 02
Optically Triggered Néel Vector Manipulation of a Metallic
Antiferromagnet Mn>Au under Strain — VLADIMIR GRIGOREV!,
MaRi1ia FiLiaNINal, YARYNA LyTvyNENKO!, SERGEI SOBOLEV!, AM-
RIT RAJ PokHAREL!, eAmoN P. Lanz!, ALEXEY SAPOZHNIKZ,
ARMIN KLEIBERT?, STANISLAV BoDNAR?, PETR GRIGOREV®, YURII
Skourski®, Marnias Kriuvi', Hans-JoacHiM ELMERs!, MARTIN
Jourpan!, and Jure Demsar! — 1JGU, Mainz, Germany — 2Ecole
Polytechnique, Lausanne, Switzerland — 3PSI, Villingen, Switzerland
— 4TUM, Munich, Germany — %Aix-Marseille Université, Marseille,

France — SHZDR, Dresden, Germany

The absence of stray fields, their insensitivity to external magnetic
fields, and ultrafast dynamics make antiferromagnets promising candi-
dates for active elements in spintronic devices. Here, we demonstrate
manipulation of the Néel vector in the metallic collinear antiferromag-
net MngAu by combining strain and femtosecond laser excitation. Ap-
plying tensile strain along either of the two in-plane easy axes and
locally exciting the sample by a train of femtosecond pulses, we align
the Néel vector along the direction controlled by the applied strain.
The dependence on the laser fluence and strain suggests the alignment
is a result of optically triggered depinning of 90° domain walls and

Location: HSZ 02

their motion in the direction of the free energy gradient, governed by
the magneto-elastic coupling. The resulting, switchable state is stable
at room temperature and insensitive to magnetic fields. Such an ap-
proach may provide ways to realize robust high-density memory device
with switching time scales in the picosecond range.

MA 18.4 Tue 15:45 HSZ 02
Long-distance magnon spin transport in Orthoferrites. —
oE.F. GaLinpDEz-RuaLes!, S. Das!, X. X. Ma2, G. Jakos!, S.
X. Cao?, R. LEBrun?, and M. Kriur! — lInstitute of Physics, Jo-
hannes Gutenberg University Mainz, Staudingerweg 7, 55128 Mainz,
Germany. — 2Department of Physics, Materials Genome Institute,
International Center for Quantum and Molecular Structures, Shang-
hai University, Shanghai 200444, China. — 3Unité Mixte de Physique
CNRS, Thales, Université Paris-Saclay, Palaiseau 91767, France.

Antiferromagnets have advantages over ferromagnets, such as
terahertz-range magnetization dynamics and stability against exter-
nal magnetic fields. The efficient transport of spin waves has until
now only been observed in the insulating antiferromagnet hematite
[1]. In this work [2], we report long-distance spin transport in the an-
tiferromagnetic orthoferrite Y FeOs; although the magnetic damping
order is in the same range as hematite, the spin transport is differ-
ent. At zero magnetic field, the magnon modes in Y F'eO3 are linearly
polarized, which cannot transport the spin angular momentum. Nev-
ertheless, under an external magnetic field and the presence of DMI,
spin information is carried by elliptically polarized modes. We observe
a strong anisotropy in the magnon decay lengths that we attributed to
the role of the magnon group velocity in the transport of spin waves in
antiferromagnets. This unique mode of transport identified in Y F'eO3
opens up all the canted antiferromagnets for long-distance spin trans-
port. [1] Lebrun, R., et al. Nat Commun. 11, 6332 (2020). [2] Das,
S., et al. Nat. Commun. 13, 6140 (2022).

15 min. break

MA 18.5 Tue 16:15 HSZ 02

Coexistence of antiferromagnetism and ferrimagnetism in

adjacent honeycomb layers — eLiLiaN Propan’2, VIOREL
FeLEal23 YUurRn SKOURSKI®, SERGEI ZHERLITSYN®, JOACHIM
WosnNITza3, ALEXANDER TSIRLIN?®, VLADIMIR TsURkAN''2, and IsT-

vaN Kezsmarki! — lExperimental Physics V, Institute of Physics,

University of Augsburg, D-86159, Augsburg, Germany — 2Institute
of Applied Physics, MD 2028, Chisinau, R. Moldova — 3Hochfeld-
Magnetlabor Dresden (HLD-EMFL), HZDR, 01328 Dresden, Germany
— “4Felix Bloch Institute for Solid-State Physics, Leipzig University,
04103 Leipzig, Germany

Recent theoretical and experimental studies of the honeycomb antifer-
romagnets A2MozOg (A = Mn, Fe, Co, Ni, Zn) revealed a plethora of
fascinating effects, such as strong linear and non-linear magnetoelectric
effects, giant magnetoelectricity, hidden ferromagnetism, and topolog-
ical magnons, being of interest for both fundamental and applied re-
search. Here, we report a sequence of metamagnetic transitions in the
polar antiferromagnet CoaMo3zOg based on magnetization, torque and
ultrasound measurements in static and pulsed magnetic fields up to 65
T. Our studies reveal a novel spin state that is composed of an alternat-
ing stacking of antiferromagnetic and ferrimagnetic honeycomb layers.
The strong intra-layer and the weak inter-layer exchange couplings to-
gether with competing anisotropies at octahedral and tetrahedral Co
sites are identified as the key ingredients to stabilize antiferromagnetic
and ferrimagnetic layers in such a close proximity [1]. [1]. D. Szaller
et al., arXiv:2202.04700 (2022).

MA 18.6 Tue 16:30 HSZ 02

Anisotropic effects in antiferromagnetic curvilinear spin
chains — eOLEKSANDR V. PyrLypovskyi?, YELYZAVETA A.
Borysenko®, DENYs Y. KoNoNENKO?, KOSTIANTYN V. YERSHOV?,
Urrict K. RogssLErR*, ArTEM V. TowmiLol3, JEROEN VAN DEN
Brink?*, JURGEN FassBenDER!, DeNnis D. SuEka®, and DENvs
Maxkarov! — lHelmholtz-Zentrum Dresden-Rossendorf e.V., Insti-
tute of Ion Beam Physics and Materials Research, 01328 Dresden, Ger-
many — 2Kyiv Academic University, 03142 Kyiv, Ukraine — 3Taras

Shevchenko National University of Kyiv, 01601 Kyiv, Ukraine — 4IFW
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Dresden, 01069 Dresden, Germany

Curvilinear spin chains are simplest antiferromagnetic systems reveal-
ing direct influence of their shape onto magnetic states via geometry-
tracking anisotropies stemming from the dipolar interaction [1] or lo-
cal surrounding [2]. Here, we show that in addition to the strongest
effect onto magnetic state from exchange (biaxial anisotropy and chi-
ral energy term) [1], the local break of the translational symmetry
in curvilinear anisotropic antiferromagnets leads to (i) the longitudi-
nal Dzyaloshinskii-Moriya energy term stemming from the single-ion
anisotropy and (ii) the local weakly ferromagnetic response [2]. Fur-
thermore, non-zero curvature x can drive the helimagnetic phase tran-
sition in the spin-flop phase and enables the intermediate canted state
for rings with large enough . [1] O. Pylypovskyi, D. Kononenko et
al., Nano Lett. 20, 8157 (2020); [2] O. Pylypovskyi et al., Appl. Phys.
Lett. 118, 182405 (2021); [3] Y. Borysenko et al., Phys. Rev. B, 106,
174426 (2022).

MA 18.7 Tue 16:45 HSZ 02
Spin-current driven Dzyaloshinskii-Moriya interaction in
the multiferroic BiFeO3 from first-principles — eSEBASTIAN
Mever!, BN Xu23, Marrtuieu J. VERSTRAETE!, LAURENT
BeLLaicHE®, and BERTRAND DupEl* — 1Université de Liége, Bel-
gium — 2Soochow University, China — 3University of Arkansas, USA
— 4Fonds de la Recherche Scientifique (FRS-FNRS), Belgium

The electrical control of magnons opens up new ways to transport and
process information for logic devices. In magnetoelectrical multifer-
roics, the Dzyaloshinskii-Moriya (DM) interaction directly allow for
such a control and, hence, is of major importance [1]. We determine
the origin and strength of the (converse) spin current DM interaction
[2,3] in the R3c bulk phase of the multiferroic BiFeO3 based on den-
sity functional theory. Our data supports only the existence of one
DM interaction contribution originating from the spin current model.
By exploring the magnon dispersion in the full Brillouin Zone, we show

that the exchange is isotropic, but the DM interaction and anisotropy
prefer any propagation and magnetization direction within the full
(111) plane. Our work emphasizes the significance of the asymmetric
potential induced by the spin current over the structural asymmetry
induced by the anionic octahedron in multiferroics such as BiFeOs.

[1] P. Rovillain, et. al., Nature Materials 9, 975 (2010)

[2] H. Katsura, et. al., Phys. Rev. Lett. 95, 057205 (2005)

[3] D. Rahmedov, et. al., Phys. Rev. Lett. 109, 037207 (2012)

MA 18.8 Tue 17:00 HSZ 02
Decoding Antiferromagnetism via Quadrupolar Far Fields
— eMICHAEL PauLseN!, MicHAEL FECHNERZ, JULIAN LINDNER3,
RALF FEYERHERMS, JORN BEYER!, BasTiaN KLEMKE?, YUk1 LiNno?,
TsuvosHl Kimura®, Kraus Kierer®, and DeNnNis MEIERS:7
I Physikalisch-Technische Bundesanstalt, Berlin, Germany — 2Max
Planck Institute for the Structure and Dynamics of Matter, CFEL,
Hamburg, Germany — 3Helmholtz-Zentrum Berlin fiir Materialien
und Energie, Germany — 4Division of Materials Physics, Osaka Uni-
versity, Japan — ®Department of Advanced Materials Science, Univer-
sity of Tokyo, Japan — SDepartment of Materials Science and Engi-
neering, Norwegian University of Science and Technology (NTNU),
Trondheim, Norway — 7“Center for Quantum Spintronics, NTNU,

Trondheim, Norway

Antiferromagnets possess zero net dipole magnetization, whereas mag-
netic higher-order contributions are, in principle, allowed by symmetry.
Such higher-order contributions are, however, usually extremely weak
and hard to detect experimentally. Here, we present low-temperature
magnetometry measurements of the higher-order far fields of the anti-
ferromagnetic model systems CraO3 and ThMnOs3, using a dedicated
SQUID setup. Our results reveal exterior quadrupolar magnetic fields
specific to the emergent microscopic spin textures, providing new op-
portunities for the characterization of antiferromagnets and materials
with ultra-small remanent magnetization in general.



