Regensburg 2016 — MA

Thursday

MA 48: Poster Session |l

Magnetization Dynamics, Spin-Torque and -Transport Phenomena,Topological Insulators, Micromag-

netic simulations

Time: Thursday 15:00-18:00

MA 48.1 Thu 15:00 Poster Bl
Multi-Scale Magnetic Vortex Core Switching — e ANDREA DE
Lucia, Matnias KrAul, and BENJAMIN KRUGER — Johannes Guten-
berg Universitat, Mainz, Germany

Simulations of magnetization dynamics in a multi-scale environment
enable rapid evaluation of the Landau-Lifshitz-Gilbert equation in a
mesoscopic sample with nanoscopic accuracy in the regions where such
accuracy is needed. Here a multi-scale magnetization dynamics simu-
lation scheme was developed and applied to systems with special spin
structures and properties. To achieve this, the MicroMagnum sim-
ulator was used as a starting point and then expanded to include a
multi-scale solving routine. The software selectively simulates differ-
ent regions of a ferromagnetic sample according to their properties in
order to employ the most suitable discretization and model for each.
The method was used to investigate the effect of unipolar magnetic
pulses for reliable switching of the core of a magnetic vortex. The
switching was simulated for a Permalloy disk with a radius of 100 nm.
The parameter range for switch of this device is shown. The core
switching is mediated by the creation of a vortex-antivortex pair and
the following annihilation of the original vortex with the antivortex.
This process can be shown with unprecedented accuracy due to the
multi-scale nature of the simulator. The presented results show that
magnetic vortices can be reliably switched between two energetically
degenerate, stable, polarization states by pulses with certain combina-
tions of width and intensity that we determine with an unprecedented
accuracy due to the multi-scale approach.

MA 48.2 Thu 15:00 Poster Bl
Magnetic properties of Ce?*t ions in Nb-doped cerium dioxide
— o0LGA GoRrNOSTAEVA! and TarAs KorLopiazunyi? — Donetsk
National University, Vinnytsia, Ukraine — 2National Institute for Ma-
terials Science, Tsukuba, Japan

Dilute magnetic oxides are currently attracting much attention in view
of their potential for applications in spintronics and magneto-optical
devices. In particular, it relates doped cerium dioxide. We have per-
formed theoretical and experimental studies of crystal-field effects on
magnetic properties of Nb-doped CeOsz. Using the crystallographic
data for the abovementioned compound and the modified crystal-field
theory, a novel computational approach, we have calculated energy
levels of the Ce3T ions and g-factor values. It was found that the I's
ground state is separated from the overlying I'7 state by 173 cm™? in
good agreement with the optical transmission data. With the g-factor
value and related experimental data, we found the Curie-Weiss con-
stant and get a percentage of Ce3t ions in a mole of the substance.
Comparison of calculated and experimentally measured temperature
dependences of the magnetic susceptibility in Nb-doped and undoped
cerium dioxide allowed us to estimate the contribution of Ce3t ions to
the magnetism of the dilute magnetic oxide.

MA 48.3 Thu 15:00 Poster B1
Tunable magnetism in metal organic frameworks —
oSEBASTIAN ScHWALBE!, Kar TREPTE2, GOTTHARD SEIFERT?, and
Jens Korrus! — 1'TU Bergakademie Freiberg, Institute for Theoreti-
cal Physics, Germany — 2Technische Universitit Dresden, Theoretical
Chemistry, Germany

We present a density functional theory based guideline how to combine
local magnetism represented by single molecule magnets (SMMs), with
the three-dimensional nature of metal organic frameworks (MOFs).
Recently, the electronic and magnetic structure of the flexible MOF
DUT-8(Ni) was described by Trepte et al. [1]. Based on our previous
work we performed a screening of the metal centers in a model system,
which is a good approximation for the secondary building unit (SBU)
of DUT-8(Ni). The main result of these calculations is, that the elec-
tronic structure of this SBU is mainly determined and influenced by
the metal centers (3d metals). By varying the metal centers we are
able to tune the magnetic properties and obtain stable non-magnetic,
ferromagnetic, anti-ferromagnetic or eventually even metallic SBU.
[1] K. Trepte, S. Schwalbe and G. Seifert, PhysChemChemPhys, vol.
17, pp. 17122-17129, 2015

Location: Poster Bl

MA 48.4 Thu 15:00 Poster Bl
Theoretical investigations of 129Xe NMR in UiO-66 and UiO-
67 — eKa1 TrepTE!, JANA ScuaBER?, EikE BRUNNER?, and GoT-
THARD SEIFERT! — !Technische Universitdt Dresden, Theoretical
Chemistry, Germany — 2Technische Universitit Dresden, Bioanalyti-
cal Chemistry, Germany

The chemical shift of the isotope 29 Xe inside the metal organic frame-
works (MOFs) UiO-66/UiO-67 (UiO - University of Oslo) has been in-
vestigated using density functional theory. Those structures are known
for their high thermal and chemical stability [1]. Both MOFs form
two types of pores (tetrahedral (T) and octahedral (O) ones), which
provide different chemical environments for absorbed Xe atoms. The
mentioned isotope of Xe has several advantages in NMR (nuclear mag-
netic resonance) investigations, as it tends to be mononuclear, chemi-
cally inert and has a nuclear spin of I = 1/2. T. Ito and J. Fraissard [2]
described the Xe shift inside zeolites as a composition of different influ-
ences. Some of these influences are interatomic interactions like Xe-Xe
and Xe-surface effects, which can be summed up to gain the total shift.
Several model systems have been generated to reduce calculation time
and verify this additive behaviour. Additionally, theoretical investi-
gations of Xe inside the crystalline systems allow a separation of the
shift as introduced by the different pores. Our results are compared to
experimental values to get a deeper insight into the effects on the Xe
shift and explain the experimentally observed chemical shift.

[1] Chavan et al., PhysChemChemPhys, 2012, vol.14, pp.1614-1626
[2] T. Ito and J. Fraissard, J. Chem. Phys., vol.76, pp.5225-5229, 1982

MA 48.5 Thu 15:00 Poster B1
Atomistic spin dynamics simulations of chiral spin structures
at surfaces — eSTEPHAN VON MALOTTKI, BERTRAND DUPE, and
STEFAN HEINZE — Institut fiir Theoretische Physik und Astrophysik
der Christian-Albrechts-Universitét zu Kiel, Leibnizstr. 15, 24118 Kiel,
Germany

Chiral magnetic structures on surfaces such as domain walls or
skrymions are promising candidates for spintronic devices [1]. There-
fore, it is of great interest to understand the formation, stability and
motion under external stimuli of such spin structures. In order to study
these issues, we perform atomistic spin dynamics simulations, based
on a numerical solution of the Landau-Lifshitz-Gilbert-equation. We
consider the interplay of exchange and Dzyaloshinskii-Moriya interac-
tion in spin structures at surfaces as well as the magnetocrystalline
anisotropy. We treat exchange interactions beyond an effective ex-
change coupling, allowing to tackle systems in which frustration due
to competing ferro- and antiferromagnetic coupling is important [3].
Additionally, higher order exchange interactions, namely the 4-spin
and biquadratic interaction, are considered. We study the dynamics
of chiral spin structures under external magnetic or electric fields, as
well as with spin polarized electrical currents.

[1] A. Fert et al., Nature Nanotech 8 (2013).
et al., J. Phys.: Condens. Matter 22 (2010).
arXiv:1503.08098 (2015).

[2] J. H. Mentink
[3] B. Dupé et al.,

MA 48.6 Thu 15:00 Poster Bl
A General Analytic Description of the Ferromagnetic High
Frequency Susceptibility — eBENJAMIN ZINGSEM, MICHAEL WIN-
KLHOFER, RALF MECKENSTOCK, and MIcHAEL FARLE — Faculty
of Physics and Center for Nanointegration (CENIDE), University
Duisburg-Essen, 47057 Duisburg, Germany

We present a general analytic solution of the ferromagnetic high fre-
quency susceptibility tensor in ferromagnetic systems with arbritrary
free energy landscapes. In contrast to conventional approaches found
throughout literature, we do not solve the Landau-Lifshitz-Gilbert-
equation as a linear system of equations. Instead we employ the jaco-
bian of the system in the perturbation to obtain the tensor with the
well known Polder Ansatz. Thus we do not need to make assumptions
on the entries of the tensor and the form of the free energy is left
arbritray. This complete tensor allows for accurate and fast calcula-
tions of the high frequency susceptibility as a function of the applied
field angle and amplitude as well as the frequency or any other physi-
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cal parameter. Furthermore it allows for the description of asymetric
lineshapes as well as lineshapes in non extremal magnetic directions.
We also tackle the problem of finding the equilibrium states of the
magnetization that are necessary in the calculation of the tensor in
an unconventional way, suggesting a trajectory dependent second or-
der newton algorithm. In addition to this we are able to calculate
the magnon dispersion in reciprocal space as a density function, by
applying the Suhl ansatz and including the diploar and the exchange
contibution in the energy landscape.

MA 48.7 Thu 15:00 Poster B1
Static and dynamic magnetization of Fe3O4, nano cubes —
eTHOMAS FEGGELER, Z1-AN Li, ALEXANDRA TERWEY, MICHAEL
WINKLHOFER, RALF MECKENSTOCK, and MicHAEL FARLE — Fac-
ulty of Physics and Center for Nanointegration (CENIDE), University
Duisburg-Essen, Lotharstr. 1, 47057 Duisburg.

Micromagnetic simulations of the relaxation of the magnetization
and the stray field distribution of various ensembles of cube-shaped
Fe3sO4 nanoparticles (edge length of ~ 70 nm) were performed
to support the results obtained from magnetic imaging with a
transmission electron microscope. The simulation matches the ex-
perimental data and allows to extract the magnetic parameters
quantitatively (e. g. for a chain of 4 particles: magnetiza-
tion M a2 11002.67 A/m, energy densities: Epemag = 477.93 J/m?,
Eggen = 47.51 J/m3, Eppap ~ -15.98 J/m3). The dependence of the
effective magnetic anisotropy energy density (MAE) and dipolar inter-
action on the orientation of the magnetization will be discussed.

In support of ferromagnetic resonance (FMR) measurements on sin-
gle magnetic bacteria, which contain chains of various numbers of
Fe3O4 nano particles, FMR-simulations of corresponding simplified
particle chains were done. Non-uniform collective FMR excitations
and the influence of dipolar coupling on the FMR in the particle chains
can be clearly identified and quantified.

MA 48.8 Thu 15:00 Poster Bl
Enhancement of the spin-wave propagation distance in mi-
crostructures by localized parallel parametric amplification —
oFrRANK HEUSSNER!, THOMAS BRACHER2, PHILIPP PIRRO®?, THOMAS
Mever!, Tosias FiscHer!, MoriTz GEILEN!, BJORN HEINZ!, BERT
LiceL!, ALEXANDER A. SErcAl!, and BUrRkARD HILLEBRANDs! —
IFachbereich Physik and Landesforschungszentrum OPTIMAS, Tech-
nische Universitat Kaiserslautern, D-67663 Kaisersautern, Germany —
2Univ. Grenoble Alpes, CNRS, CEA, INAC-SPINTEC, 38054 Greno-
ble, France — S3Institut Jean Lamour, Université Lorraine, CNRS,
54506 Vandoeuvre-lés-Nancy, France

We report on the localized parallel parametric amplification of a co-
herent spin wave in the non-adiabatic regime. We demonstrate that
due to the co-propagating parametrically created magnons a strong
enhancement of the propagation distance of the input spin wave can
be realized. A microwave current flowing inside a transmission line
with modulated width placed underneath the transversely magnetized
Nigj Fe19 waveguide creates an alternating magnetic field, which is lo-
cally enhanced at the position of the narrowing. Only in the area of
this locally enhanced field effective parametric pumping takes place.
In addition to the strong amplification in the non-adiabatic regime, we
show that the localization of the pumping field leads to a high signal-
to-noise ratio of the amplification process behind the amplification
area. Our results show that localized parallel parametric amplification
recommends itself for applications in future spintronic devices to over-
come the limitations due to a limited spin-wave propagation distance.

MA 48.9 Thu 15:00 Poster Bl
Magnon supercurrent in a magnon Bose-Einstein condensate
subject to a thermal gradient — eDmyTRO A. Bozukol'2, PE-
TER CLAUSEN!, ViTaLry I. Vasvyucukal, GEnnapn A. MELKOVS,
BURKARD HILLEBRANDs!, VicTor S. L’vov%, and ALEXANDER A.
SeErGA! — !Fachbereich Physik and Landesforschungszentrum OPTI-
MAS, TU Kaiserslautern, Germany — 2Graduate School Materials
Science in Mainz, Germany — 3Taras Shevchenko National University
of Kyiv, Ukraine — Weizmann Institute of Science, Israel

Bose-Einstein magnon condensation (BEC), the spontaneous appear-
ance of a coherent state at the global energy minima of the spin-wave
spectrum possesses zero group velocity. The presented here dynamics
of a magnon BEC in a thermal gradient provides the first evidence of
the formation of a magnon supercurrent at room temperature. The
magnon dynamics was revealed by time- and wavevector-resolved Bril-
louin light scattering spectroscopy. It has been found that the freely

evolving magnon BEC in a parametrically pumped spin system of a
single-crystal film of yttrium iron garnet decays faster with the in-
crease of a probing laser beam power. The behavior of the rest of the
magnon gas remains undisturbed. A uniform sample heating does not
affect the BEC behavior. Thus, the observed effect can be treated as
the outflow of condensed magnons from the laser focal point due to
the phase difference induced in the BEC wave function by a temper-
ature gradient. The developed theoretical model perfectly describes
the experimental data. The work is supported by the DFG within the
SFB/TR 49.

MA 48.10 Thu 15:00 Poster Bl

Ultrafast magnetization dynamics in thin Co films stud-
ied by spin-resolved photoelectron spectroscopy with XUV

pulses from HHG — oSEBAsTIAN EMMERIcH!, MORITZ PLOTZINGZ,

STEFFEN Eicu!, Markus RorLiNnger!, Roman Apam?, ConNa
Cuen3, HeNry KapTEYN3, MARGRET MURNANE3, BENJAMIN
STADTMULLER!, MiRKO CINCHETTI!, MARTIN AESCHLIMANN!, STE-
FAN Marniash?, and Craus ScuNeiDER? — !University of Kaiser-
slautern and Research Center OPTIMAS, Kaiserslautern, Germany
— 2Forschungszentrum Jiilich GmbH, Peter Griinberg Institut, Jiilich,
Germany — 3JILA and NIST, University of Colorado, Boulder, USA
— 4Georg-August-Universitat Gottingen, I. Physikalisches Institut,
Gottingen, Germany

We combine a bright 10 kHz high-order harmonic generation light
source with an exchange scattering-based spin detector to investi-
gate ultrafast magnetization dynamics in thin Co films. We map
the spin-resolved band structure dynamics over the full valence band
energy during the ultrafast demagnetization process following photo-
excitation with a 1.57 eV pump pulse. We observe a >50% quenching
of the spin polarization within the first 50 fs after the optical excita-
tion, which is simultaneously occurring over the whole energy range.
This finding gives strong evidence that the initial ultrafast demagne-
tization dynamics of the valence band in thin Co films is dominated
by spin-mixing processes. A reduction of the exchange splitting, as
expected in the Stoner model, is not observed.

MA 48.11 Thu 15:00 Poster Bl
Spin pumping at structurally engineered interfaces — eSascHa
KEeLLER!, LAURA MinaLceanu!, ANprEs Concal, MarTHias R.
Scuweizer!, Jora Loscu?, BURKARD HILLEBRANDs!, and EvaN-
ceLos TH. Papatoannou! — Fachbereich Physik, Technische Uni-
versitdt Kaiserslautern, Erwin-Schrédinger-Str. 56, 67663 Kaiser-
slautern, Germany — 2Institut fiir Oberflichen- und Schichtanalytik
(IFOS), Trippstadter Str. 120, 67663 Kaiserslautern, Germany

The spin pumping effect allows for the injection of a spin current from
a ferromagnetic (FM) layer at ferromagnetic resonance (FMR) into an
attached non-magnetic metal (NM) layer. The spin current is then
subsequently transformed into a charge current by the inverse spin
Hall effect (ISHE) inside the NM layer. Epitaxially grown FM/NM
interfaces can strongly affect the spin pumping effect due to the struc-
tural quality of the interface and the intrinsic magnetic anisotropy of
the FM. In this work we address the manipulation of these effects by
structurally engineering the interfaces in a Fe/Pt model system. We
show how spin pumping is affected with respect to crystal symmetry of
the interface, grain size, Pt layer thickness and different capping layers
(MgO, Pd and Au). Furthermore we analyze the shielding effect of
Pt in the sub-skin-depth regime as well as rectification effects that are
occurring with microwave excitation which are superimposed to the
ISHE signal. Financial support by the Carl Zeiss Stiftung is gratefully
acknowledged.

MA 48.12 Thu 15:00 Poster B1
Time-resolved spontaneous Raman scattering in complex
materials — eCHRISTOPH BocuscHEwskKi, RoLF B. VERSTEEG,
PrasHANT PADMANABHAN, THOMAS KOETHE, JINGYI ZHU, and PAuL
H.M. van LoospreEcHT — II. Physikalisches Institut - Universitat zu
Koln, Ziilpicher Strafte 77, 50937 Cologne, Germany

Complex materials show a strong interplay between different degrees of
freedom giving rise to a variety of intriguing ground states, and novel
excitations. Raman spectroscopy allows to measure these excitations
and to determine the symmetry of the probed ground state. Expand-
ing the Raman spectroscopy technique into the time domain opens
up new opportunities to study symmetry changes following optically
induced phase transitions, to probe quasiparticle population statistics
of unconventional ground states on ultrafast timescales, and to ad-
dress fundamental questions regarding angular momentum transfer in
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complex materials.

Here, we present our newly constructed time-resolved, high spectral
resolution Raman spectroscopy system, fully dedicated to the study of
complex matter within the picosecond temporal regime. An overview
of our first results on quasiparticle scattering in antiferromagnetic ma-
terials is presented.

MA 48.13 Thu 15:00 Poster Bl
Realization of a Spin-Wave Majority Gate — eToBias
FiscuEr!, MarTiIN Kewenic!, DmyTrRo A. BozHko!, ANDRII
V. Cuumak!, ALEXANDER A. SErcAl, Inor I. SyvVoROTKAZ,
and BURkARD HILLEBRANDs! — !Fachbereich Physik and Landes-
forschungszentrum OPTIMAS, Technische Universitit Kaiserslautern,
67663 Kaiserslautern, Germany — 2Department of Crystal Physics
and Technology, Scientific Research Company Carat, Lviv, Ukraine

By promising a significant reduction of Joule heating due to Ohmic
losses, spin-wave logic devices offer large advantages compared to mod-
ern CMOS-based elements. Also, a majority-based logic allows for a
reduction of the number of gates for implementing a given operation
[1]. The magnetic insulator material yttrium iron garnet (YIG) is
of particular interest for applications in this field due to its intrinsi-
cally low Gilbert damping parameter and large spin-wave propagation
lengths.

In this work, we present the investigation of a macroscopic spin-wave
majority gate device made from YIG films. We examine the spin-wave-
propagation by means of microwave techniques.

In order to analyze the operational properties of our device, we deter-
mine the coupling among the input channels and study the dependence
of the output signal amplitude and phase on the parameters of the in-
put signals.

Financial support by EU-FET (Grant InSpin 612759) is acknowledged.

[1] A. Khitun et al., J. Phys. D: Appl. Phys. 43 (2010) 264005

MA 48.14 Thu 15:00 Poster Bl
Magnetoresistive detection of single magnetic vortices
— eLaAksHMI RAMASUBRAMANIANDY2,  CraraAN FowLey!, JURr-
GEN LINDNER!, JURGEN FassBeNDERD3, ArTiLa KAkay!, STE-
FAN Scnurz?, SiByLLE GEMMINGZ, and ALiINA MAaRria Dgac!
— lHelmholtz-Zentrum Dresden-Rossendorf, Institute of Ion Beam
Physics and Materials Research, Bautzner Landstrafse 400, 01328 Dres-
den, Germany — 2Technische Universitit Chemnitz, Elektrotechnik
und Informationstechnik, 09126 Chemnitz, Germany. — 3Institute for
Physics of Solids, TU Dresden, 01069 Dresden, Germany

The fundamental oscillation mode of magnetic vortices in thin-film
elements has recently been exploited in spin-torque-driven nano-
oscillators [A. Wachowiak et al., Science (2002)]. The fundamental
frequency is determined by the saturation magnetisation, as well as
the geometrical confinement of the magnetisation e.g. the diameter
and height of a magnetic disk. The objective of this study is to design
magnetic discs, contact them with electrical leads and probe the dy-
namics of the vortex structures using magnetoresistive detection. By
varying the thickness and dimensions of the disk, requirements for the
magnetic vortex as a ground state will be determined. The electrical
resistance of a single disc is expected to change based on the relative
angle between the magnetisation direction and the applied current (the
anisotropic magnetoresistance (AMR) effect) [S. Kasai et al, PRL 97,
107204 (2006)]|. Using the AMR as a detection technique we will de-
termine if electrical detection of dynamics is feasible in this geometry
and its associated limits.

MA 48.15 Thu 15:00 Poster B1
d.c. voltages in Fe/(Ga,Mn)As induced by ferromag-
netic resonance — eLIN CHEN, MARTIN DECKER, ROBERT ISLINGER,
MARKUS HARTINGER, MATTHIAS KRONSEDER, DIETER SCHUH, DO-
MINIQUE BOUGEARD, CHRISTIAN BACK, and DIETER WEISS — Institut
fiir Experimentelle und Angewandte Physik, Universitdt Regensburg,
93040 Regensburg, Germany

The electrical detection of magnetization dynamics is by now a com-
mon method in spintronic devices operation. In this work, we inves-
tigate the dc voltages occurring in a Fe/(Ga,Mn)As structure under
ferromagnetic resonance.

The sample consists of Fe (5 nm) and (Ga,Mn)As (50 nm) grown on
GaAs (001) semi-insulating substrate by molecular-beam epitaxy. The
Fe/(Ga,Mn)As stripe is integrated between the signal and ground line
of the coplanar waveguide, where the ferromagnetic stripe is excited
by an out-of-plane magnetic field. The dc voltage is measured as a

function of the external magnetic field.

The characteristic dc voltage spectrum can be observed at each mag-
netic field angle, which can be decomposed into a symmetric Vsym and
an anti-symmetric Va-sym component. The two components show dis-
tinct difference in their angular dependence. A detailed analysis shows
that Va-sym is induced by the anisotropic magnetoresistance (AMR)
of Fe; while Vsym is related to spin pumping from Fe into (Ga,Mn)As.

This work is supported by the German Science Foundation (DFG)
via SFB 689. L. Chen is also grateful for support from Alexander von
Humboldt Foundation.

MA 48.16 Thu 15:00 Poster Bl
Versatile approach to the spin dynamics of correlated
electrons — MALTE BEHRMANN!, ALEXANDER I. LICHTENSTEIN!,
MikHAIL I. KarsNELson2, and eFRANK LECHERMANN® — 1. Insti-
tut fiir Theoretische Physik, Universitdt Hamburg, 20355 Hamburg —
2Radboud University Nijmegen, Institute for Molecules and Materials,
NL-6525 AJ Nijmegen, The Netherlands — 3Institut fiir Keramische
Hochleistungswerkstoffe, Technische Universitat Hamburg-Harburg,
21073 Hamburg

Most theoretical approaches to time-dependent magnetism in con-
densed matter either focus on the spin-only limit or rely on a weak-
correlation treatment based on band theory. However many ex-
perimental studies deal with itinerant local-moment systems, where
the intricate coupling between spin and charge excitations within a
moderate-to-strong correlation regime plays an important role. We
thus here present a novel real-space treatment of the non-equilibrium
Hubbard model, suitable to address correlated spin dynamics rang-
ing from the Stoner to the Heisenberg limit. It is based on the time-
dependent rotational-invariant slave-boson scheme [1], allowing to keep
track of both, local-moment as well as itinerant degrees of freedom.
The antiferromagnetic spin-wave spectrum at half filling is obtained in
the linear-response limit of the generic non-adiabatic framework. Var-
ious examples with and without doping demonstrate the capabilities
and potential of the methodology.

[1] M. Behrmann, M. Fabrizio and F. Lechermann, PRB 88, 035116
(2013)

MA 48.17 Thu 15:00 Poster Bl
Ultrafast magnetization dynamics of Gd studied by
XMCD in reflection — eKamiL Boowski!, Biorn Frierscu!,

Markus GreicH!, Niko PonTius?, CHRISTIAN SCHUSSLER-
1 1

LANGEHEINEZ, CHRisSTOPH TRABANT!, MARKO WIETSTRUK!, and
MaRTIN WEINELT! — 1Fachbereich Physik der Freien Universitit
Berlin, Arnimallee 14, 14195 Berlin, Germany — 2Helmholtz-Zentrum
Berlin fiir Materialien und Energie GmbH, Albert-Einstein-Strafte 15,

12489 Berlin, Germany

We studied the ultrafast magnetization dynamics of a 10-nm thick
single-crystalline Gd(0001) film at the My and Ms absorption edges
using X-ray magnetic circular dichroism (XMCD) in reflection ge-
ometry. In a laser-pump X-ray-probe experiment we find a two-step
demagnetization behavior which shows similar results to earlier XMCD
measurements on polycrystalline Gd [1]. On the fast time scale below
4 ps, we observe an exponential decrease of the sample magnetization
with increasing pump laser fluence, while on the slow time scale of
100 ps, the demagnetization is linearly dependent on the pump laser
fluence. Here, a critical slowing down of the magnetization dynamics is
observed for pump pulse fluences above 8 mJ/cm?. A simulation based
on the microscopic three temperature model (M3TM) of Koopmans et
al. [2] does not allow to quantitatively reproduce the first step of the
magnetization dynamics.

[1] M. Wietstruk et. al., Phys. Rev. Lett. 106, 127401 (2011).
[2] B. Koopmans et. al., Nat Mater 9, 259-265 (2010).

MA 48.18 Thu 15:00 Poster Bl
Towards Ultrafast Magnetic Imaging Using Circularly Polar-
ized High Harmonics — eCHRISTINA NOLTE!, SERGEY ZAYKOZ,
SascHA ScHAFER?, DANIEL STEIL!, MANFRED ALBRECHT3, STEFAN
Martnias!, and CLaus Ropers? — 1. Physikalisches Institut, Univer-
sitdt Gottingen — 2IV. Physikalisches Institut, Universitiat Gottingen
— 31Institut fiir Physik, Universitat Augsburg

The recently demonstrated generation of circularly polarized extreme
ultraviolet (XUV) radiation from high-harmonic light sources [1,2] in
combination with lensless imaging techniques opens a new and pow-
erful route for the spatially resolved study of ultrafast magnetization
dynamics [3]. Extending a recent implementation of high-harmonic-
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based coherent diffractive imaging [4], we will present first results em-
ploying circularly polarized harmonics in the 40-70 €V photon energy
range.

[1] O. Kfir et al., Nature Photonics 9, 99-105 (2015)

[2] D. Hickstein et al., Nature Photonics 9, 743-750 (2015)

[3] S. Mathias et al., JESRP 189, 164-170 (2013)

[4] S. Zayko et al., Optics Express 23, 19911-19921 (2015)

MA 48.19 Thu 15:00 Poster Bl

Spin-current manipulation of photo-induced magnetiza-

tion dynamics — eSTEFFEN WiTTROCK!, DENNIS MEYER!,
Markus MULLER!, HENNING ULricHs!, JakoB WaLowski2, UL-
RIKE MARTENS?, and MARKUs MUNZENBERG? — !Georg-August-

Universitit Gottingen — 2Ernst-Moritz- Arndt-Universitiat Greifswald

Spin currents offer a way to control static and dynamic magnetic prop-
erties, and therefore they are crucial for next-generation MRAM de-
vices or spin- torque oscillators. Manipulating the dynamics is espe-
cially interesting within the context of photo-magnonics. In typical 3d
transition metal ferromagnets like CoFeB, the lifetime of light-induced
magnetization dynamics is restricted to about 1 ns, which e.g. strongly
limits the opportunities to exploit the wave nature in a magnonic crys-
tal filtering device. Here, we investigate the potential of spin-currents
to increase the lifetime in a simple trilayer system, consisting of 8 nm
B-Tantalum, 5 nm CoFeB, capped by 3 nm Ruthenium. The samples
were grown in UHV by magnetron sputtering (Ta, CoFeB) and E-
beam evaporation (Ru), and subsequently patterned into micron-sized
conduction strips using E-beam-lithography. Due to the spin Hall ef-
fect, the Ta layer generates a transverse spin current when a lateral
charge current passes through the strip. Using time-resolved all-optical
pump-probe spectroscopy, we investigate how this spin current affects
the magnetization dynamics in the adjacent CoFeB layer.

MA 48.20 Thu 15:00 Poster Bl
Laser-driven ferromagnetic ordering in FeRh — oROBERT
CaRLEY!, SEBAsTIAN CaARRON®, MaNuEL IzQUiErRDO!, TYLER
Cuase?*, BRuce CLeEMENs?, GroraI Dakovski®, ErRic FULLERTON®,
Patrick GRANITZKA?, ALEXANDER GRAY®, STEFAN GUNTHERZ,
DaNIEL HicLEY?, EMMANUELLE JAL3, Loic LE GUYADER”, JOEL L1%,
SERGUEI MoLopTsov!, Mike MiNiTTi®, ANKUsH MITRAS, ALEXAN-
pER REID?, WiLLiaM ScHLOTTER®, VosTeEcH UHLIR®, JoACHIM
StoHR3, HERMANN DURR3, CHRISTIAN BaAck?, and ANDREAS
ScueRz! — 1European XFEL — 2Universitit Regensburg, Germany
— 3Stanford Institute for Materials and Energy Science, USA —
4Stanford University, USA — 5University of California San Diego,
USA — SLinac Coherent Light Source, Stanford, USA — 7Helmholtz

Zentrum Berlin fiir Materialien und Energie, Germany

FeRh undergoes a first order phase transition from antiferromagnetic
(AFM) to ferromagnetic (FM) where the magnetization is the order
parameter. The transition is accompanied by an isotropic lattice ex-
pansion in the bulk. The transition has been extensively studied the-
oretically and experimentally, in thermal equilibrium and in the time
domain, but a precise understanding remains elusive. We have stud-
ied the laser-driven phase transition with time-resolved x-ray diffrac-
tion (tr-RXD) at the Linac Coherent Light Source. The experiment
has revealed a number of phenomena from sub-ps magnetic transients,
FM nucleation, and domain growth processes with nanometer spatial
resolution and femtosecond time resolution from the electronic point-
of-view of the Fe L3 edge.

MA 48.21 Thu 15:00 Poster B1
Tunable magnon-photon coupling in a compensated rare

earth garnet — 3D cavity system — eHANNES MaIEr-Fraigh?2,

MicHAEL HARDER3, STerAN KringLER!2, Znrvone Qiut, Eun
Sarron?, RuboLr Gross!:2, Hans HuesL!2, and SeBasTiaNn T.B.
GOoENNENWEINT2 — 1'Walther-Meifiner-Institut, Bayerische Akademie
der Wissenschaften, 85748 Garching, Germany — Z2Physik - De-
partment, Technische Universitdt Miinchen, Garching, Germany —
3Department of Physics and Astronomy, University of Manitoba,
Canada — “*Institute for Materials Research, Tohoku University,
Sendai, Japan

Strong spin-photon coupling is a major goal in quantum information
memory applications, as it allows to coherently exchange information
between the photons of a microwave cavity and a paramagnetic spin
ensemble. This concept was recently transferred to magnetically or-
dered systems showing coupling rates of hundreds of megahertz even
at room temperatures. Here, we demonstrate strong coupling of a mi-
crometer thick GdzFesO012 (GIG) film and a 3D microwave cavity at

distinct cryogenic temperatures. By employing a first-principles model
of the coupled magnon-photon system, we reliably extract the relevant
coupling parameters. The strongly temperature dependent magneti-
zation of GIG (a compensated ferrimagnetic oxide) allows to tune the
effective coupling rate of the system over a wide range, solely by chang-
ing the temperature. We are therefore able to observe the transition
from a strongly coupled system to the weakly coupled regime in which
ferromagnetic resonance experiments are usually performed.

MA 48.22 Thu 15:00 Poster Bl
Electron dynamics driving ultrafast magnetization dynamics
in itinerant ferromagnets and alloys — eSEBASTIAN WEBER and
BAERBEL RETHFELD — Fachbereich Physik und Forschungszentrum
OPTIMAS, TU Kaiserslautern, Germany

Irradiating ferromagnetic films with an ultrashort laser pulse leads to
a quenching of the magnetization on a subpicosecond timescale [Beau-
repaire et al., PRL 76, 4250 (1996)]. With help of a spin-resolved
Boltzmann description, which allows to describe microscopic collision
processes including spin-flips, we have identified the equilibration of
chemical potentials of majority and minority electrons as a driving
force for ultrafast magnetization dynamics [Mueller et al., NJP 13,
123010 (2011) and PRL 111, 167204 (2013)].

Recent experiments have revealed element-specific dynamics in ex-
change coupled ferromagnetic alloys [Mathias et al., PNAS 109, 4792
(2012)]. We set up a microscopic model to trace the electron dynamics
with spin-resolution and in dependence on the material in the alloy.

MA 48.23 Thu 15:00 Poster B1
Resonant optical excitation of ultrafast magnetization dy-
namics in Iron Garnets by a sequence of optical pulses —
eMANUEL JAckL!, DMITRI MoOROsov!, IGOR V. SAVOCHKINZ | DMITRI
V. Doponov3, Iya A. Axivov!4, Viapmmir 1. BeELoTeELov??,
Anarory K. ZveEzpIN3:5, and MANFRED BavyEr!D'4 — 1Experimentelle
Physik 2, TU Dortmund, D-44221 Dortmund, Germany —
2Lomonosov Moscow State University, 119991 Moscow, Russia —
3Moscow Institute of Physics and Technology, Moscow Region, 141700
Russia — 4A.F. Toffe Physical-Technical Institute, Russian Academy of
Sciences, 194021 St. Petersburg, Russia — 5Russian Quantum Center,
Skolkovo, Moscow Region, 143025 Russia

We use the inverse Faraday effect in order to influence the magnetiza-
tion of a ferromagnetic bismuth iron garnet (BIG) films by means of
circularly polarized femtosecond laser pulses, leading to a precession
of the magnetization with a lifetime of several nanoseconds and a fre-
quency between 2 — 7 GHz in transverse magnetic fields of 70 — 250 m'T,
respectively. Using a sequence of optical pulses with a repetition rate
of Frep = 1 GHz which is larger than the decay rate of the oscillation,
allows us to achieve synchronization of spin wave modes with frequen-
cies F which satisfy the resonance condition of F' = nFRrep (n is an
integer). Consequently the amplitude of the magnetization precession
increases when the modes are synchronized. Fourier sum analysis of
the data and its magnetic field dependence allow to evaluate the com-
prehensive spectrum of spin waves in studied samples.

MA 48.24 Thu 15:00 Poster Bl
Element-selective investigation of the spin dynamics in
NixPd1l-x magnetic alloys in the extreme ultraviolet spec-

tral range — eSEUNG-GI Gancl!, RomaN Apam!, CHRISTIAN

WEIER!, MoriTz voN WiTzLEBEN!, MoRrIiTz PLOTZING!, OLIVER
ScamiTT?, HENRY C. KAPTEYN2, MARGARET M. MURNANEZ, PABLO
MALDONADO®, STEFAN MATHIAS®, MARTIN AESCHLIMANN?, PETER
M. OppenEErR?, and CrLaus M. ScuNEDER! — !Peter Griinberg
Institut PGI-6, Research Centre Jiilich, 52425 Jiilich, Germany —
2Department of Physics and JILA, University of Colorado, Boul-
der, CO 80309-0440, USA — 3Department of Physics and Astron-
omy, Uppsala University, SE-75120 Uppsala, Sweden — 4University
of Kaiserslautern and OPTIMAS, 67663 Kaiserslautern, Germany —
5University of Géttingen, 37077 Gottingen, Germany

Optical pump-probe experiments allow the investigation of spin dy-
namics in magnetic materials on femtosecond time scales. Alloying 4d
non-magnetic and 3d magnetic transition metals is expected to im-
prove our understanding of the exchange interaction. We studied the
ultrafast demagnetization of NixPdl-x alloys with varying x element
selectively using a laser-based extreme ultraviolet light source. The
spin-orbit coupling was further tuned with mixing ratio to study its
influence. Transversal MOKE results measured for the Ni subsystem
display an opposite quenching dependence on the stoichiometry com-
pared to longitudinal MOKE probing the integrated response of both
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materials. Further experiments addressing the Pd subsystem are ex-
pected to clarify the role of the Pd, as a possible spin reservoir.

MA 48.25 Thu 15:00 Poster B1
Ultrafast Magnetostriction of Antiferromagnetic Holmium
studied by Femtosecond X-ray Diffraction — eJaN-ETIENNE
PubpeLL!, ALEXANDER VON REPPERT!, FLAVIO ZAMPONI!, MATTHIAS
RossLe!, DanieL Scuick?, and Matias BARGHEER!:? — lInstitut
fir Physik und Astronomie, Universitidt Potsdam, Karl-Liebknecht-
Str. 24-25, 14476 Potsdam, Germany — 2Helmholtz-Zentrum Berlin,
Wilhelm-Conrad-Rontgen Campus, BESSY II, Albert-Einstein-Str.
15, 12489 Berlin, Germany

We present time-resolved X-ray diffraction on a Holmium thin film
after femtosecond laser excitation. The lattice shows rich spatio-
temporal dynamics, where the contraction and expansion are driven
by the laser excitation. The indirect exchange interaction (RKKY) in
the 80 nm Holmium film leads to an incommensurate helical antifer-
romagnetic (AFM) spin structure below the Néel temperature. The
strong magnetostriction in Holmium results in a decrease of the lat-
tice constant with temperature. The sub-pico to nanosecond lattice
dynamics after photoexcitation are studied by ultrafast X-ray diffrac-
tion (UXRD) using a laser-driven Plasma X-ray Source (PXS). The
sample is excited with an 800 nm femtosecond laser pulse at various
temperatures. The phonon driven lattice expansion takes place within
15ps and is sound velocity limited. Below the Néel temperature, the
heating of the magnetic system induces an ultrafast magnetostriction,
which leads to a maximal contraction within 25 ps. With a linear chain
simulation the spacial and time resolved strain profile induced by the
strong magnetostriction is analyzed.

MA 48.26 Thu 15:00 Poster Bl

Delay- and depth-dependent simulations of the fluence-
dependent magnetization dynamics in Gd — eMARKUS
GLeicH!, KamiL Bosowski!, BiorN Frierscu!, Niko PonTius?,

HRISTIAN CHUSSLER-LANGEHEINE HRISTOPH RABANT
C S L 2 C T L
1

MaRko WIETSTRUK!, and MARTIN WEINELT! — !Fachbereich
Physik, Freie Universitdt Berlin, Arnimallee 14, 14195 Berlin, Ger-
many — 2Helmholtz-Zentrum Berlin fiir Materialien und Energie

GmbH, Albert-Einstein-Strafie 15, 12489 Berlin, Germany

We performed delay- and depth-dependent simulations of the fluence-
dependent magnetization dynamics in Gd based on the microscopic
three temperature model (M3TM) by Koopmans et al. [1]. For the
calculations the M3TM was modified and extended to model the laser
excitation process [2]. Our results were compared with the fluence-
dependent magnetization dynamics (1.9—11.2mJ/cm?) of a single-
crystalline Gd(0001) sample measured with X-ray magnetic circular
dichroism in reflection at the FEMTOSPEX facility at BESSY II.
For the simulations several parameters, e.g., the thermal conductivity
and the heat capacity, were varied to reproduce the measured fluence-
dependent magnetization dynamics. Our simulations reproduce the
two-step demagnetization qualitatively but we could not achieve the
quantitative agreement previously demonstrated for nickel [3].

[1] B. Koopmans et al., Nat. Mater. 9, 259-265 (2010).
[2] Y. P. Meshcheryakov et al., Appl. Phys. A 82, 363-368 (2005).
[3] T. Roth et al., Phys. Rev. X 2, 021006 (2012).

MA 48.27 Thu 15:00 Poster Bl
Ultrafast Lorentz microscopy: towards femtosecond ima-
ging of magnetization dynamics — eNARA RUBIANO DA Sival,
MARCEL MOLLER!, JAN GREGOR GAaTzMANN!, ARMIN FEIsT!, Tim
EcGEBRECHT?, ULRIKE MARTENS®, HENNING ULRICHS?, VLADYSLAV
ZBARSKYZ, MARKUS MUNzZENBERGS, CLAUs ROPERs!, and SASCHA
ScuArFER! — 14th Physical Institute, University of Gottingen, Ger-
many — 21st Physical Institute, University of Gottingen, Germany —

3Interface and Surface Physics, University of Greifswald, Germany

Lorentz microscopy (LM) enables magnetization imaging with a spa-
tial resolution reaching 2-20 nm [1]. Based on this technique, we
have developed two approaches to address rapid magnetization pro-
cesses triggered by femtosecond laser excitation. In a first approach,
irreversible changes of the magnetic structure after single excitation
pulses are sampled via static LM. In continuous Fe thin films on a
SiN substrate, we observe the laser-induced formation of a dense vor-
tex/antivortex network that is metastable at room temperature [2].
Furthermore, we will present first results from the implementation of a
laser-pump/electron-probe scheme in a transmission electron micros-
cope. This instrument will be capable of elucidating ultrafast spin dy-

namics in magnetic nanostructures using highly coherent femtosecond
electron pulses.

[1] J. N. Chapman et al., J. Magn. Magn. Mater. (1999).

[2] T. Eggebrecht et al., submitted.

MA 48.28 Thu 15:00 Poster B1
Magnetization dynamics in ferromagnetic layers induced by
spin-polarized current — eMuHAMMAD IMTIAZ KHAN!, JOHANNA
Hackr!, Stavomir NEMSAk!', UmuT ParRLAk!, HaTicE DoéaNay!,
DaNIEL GoTTLoB?, STEFAN CRAMM!, DANIEL BURGLER!, and CLAUS
MICHAEL SCHNEIDER!2 — 1 Peter Griinberg Institut 6, Forschungszen-
trum Jiilich, 52425 Jiilich, Germany — 2Fakultéit fiir Physik and
Center for Nanointegration Duisburg-Essen (CeNIDE), Universitét
Duisburg-Essen, 47048 Duisburg, Germany — 3CEA Saclay, 91191
Gif-sur-Yvette Cedex, France

The spin-polarized current induced magnetization dynamics is inves-
tigated by time resolved aberration-corrected photoelectron emission
microscope. We explicitly measure the domain wall motion after apply-
ing each subsequent pulse in a permalloy structure. The pump-probe
technique is then carried out to image the time evolution of the do-
main wall’s magnetization by synchronizing the current pulse with the
synchrotron radiation pulse train.

MA 48.29 Thu 15:00 Poster Bl
Sub-monolayer film growth of volatile [-dikenonate lan-
thanide complexes on metallic surfaces — eJinJie Cuen', Hi-
RONARI Issiniki', Kevin EbELMann®2, and WuLF WULFHEKELY2 —
IPhysikalisches Institut, Karlsruhe Institute of Technology (KIT) —
2Institut for Nanotechnology, Karlsruhe Institute of Technology (KIT)

We demonstrate that volatile 8-dikenonate lanthanide complexes can
be deposited on various metallic surfaces in ultra-high vacuum without
molecule decomposition and surface contamination. The morphology
of the well assembled sub-monolayer molecular films was studied by
scanning tunneling microscopy at 5 K. The molecules order in com-
mensurate structure on Cu(111), Ag(111). On Au(111), they nucle-
ate at the elbows of the reconstruction. Delocalized molecular orbitals
were found in scanning tunneling spectroscopy and spatially imaged by
dI/dV maps. Our work expended the catalogue for rare earth magnetic
molecules which can be studied by scanning tunneling microscopy.

MA 48.30 Thu 15:00 Poster Bl
Comparing XMCD and DFT with STM spin excitation
spectroscopy for Fe and Co adatoms on CuaN/Cu(100) —
eMarkUs ETzkorn!2, Cyrus F. HIRJIBEHEDIN®, ANNE LEHNERT!,

SaFia Ouazi!, STEFANO. Rusponi!, SEBASTIAN STEPANOW?, PIETRO

GAMBARDELLA%, CARSTEN TiEG®, PARDEEP THAKUR®, ALEXAN-
DER I. LicHTENSTEIN®, ALEXANDER B. Snick”, SEBAsTIAN LoTuS,
AnDREAs HeiNnricH?, and HaraLp Brune! — 1EPFL, Lausanne,

Switzerland — 2MPI for Solid State Research, Stuttgart, Germany
— 3London Centre for Nanotechnology, UCL, United Kingdom —
4ETH Ziirich, Ziirich, Switzerland — SESRF, Grenoble, France —
6University of Hamburg, Hamburg, Germany — 7 Institute of Physics,
Prague, Czech Rep. — 8CFEL, Hamburg, Germany — IBM Almaden
Research Center, San Jose, USA

‘We compare the magnetic properties of ensembles of single Fe and Co
atoms on a CuzN monolayer on Cu(100) deduced from x-ray circular
magnetic dichroism (XMCD) and density functional (DFT) calcula-
tions with spin excitation spectroscopy (SES) measurements on single
atoms [1]. We focus in particular on the values of the local magnetic
moments determined by XMCD compared to the expectation values
derived from the spin Hamiltonian used to describe the SES data.
Within this model we are able to understand the angular dependence
of the projected magnetic moments along the magnetic field, as mea-
sured by XMCD. In agreement with DFT, the XMCD measurements
show large orbital contributions to the total magnetic moment for both
magnetic adatoms. [1] M.Etzkorn et al., PRB 92 (2015) 184406.

MA 48.31 Thu 15:00 Poster B1
First-principles study of magnetism in Felr bilayers on
Rh(001) — eSEBASTIAN MEYER, BERTRAND DuUPE, PaoLo FER-
RIANI, and STEFAN HEINZE — Institut fiir Theoretische Physik und
Astrophysik, Christian-Albrechts-Universitat zu Kiel, Leibnizstr. 15,
24098 Kiel

Recently, complex non-collinear spin structures such as spin spirals,

spin lattices or skyrmions have been discovered at transition-metal
surfaces [1-3|. In particular, the magnetic ground state of Fe monolay-
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ers can be tuned at interfaces with other 4d and 5d transition-metals
[4]. Here, we use density functional theory as implemented in the full-
potential linearized augmented plane wave method to investigate the
magnetic properties of bilayers from Fe and Ir on the Rh(001) sur-
face. We consider both ways of growing the bilayer on the substrate,
i.e. Fe/Ir/Rh(001) and Ir/Fe/Rh(001). Both systems are structurally
relaxed and the magnetic ground state is determined by total energy
calculations. We compare the ferro- and antiferromagnetic state of the
Fe monolayer and find a significant influence of the stacking sequence
of the bilayer. The calculated energy dispersion of spin spirals provides
evidence for a non-collinear ground state.

[1] S. Heinze et al., Nature Phys. 7, 713 (2011).

[2] M. Hoffmann et al., Phys. Rev. B 92, 020401(R) (2015).

[3] N. Romming et al., Science 341, 636 (2013).

[4] B. Hardrat et al., Phys. Rev. B 79, 094411 (2009).

MA 48.32 Thu 15:00 Poster B1
Magnetic linear dichroism of 3d metal thin films — e¢TORSTEN
Verrum!, ToBias LorFrFLER!, MaTHIAS GEHLMANNZ, SVEN DORING?,
Lukasz Prucinski?, and Maruias GETZLAFF! — lInstitut fiir Ange-
wandte Physik, Heinrich-Heine-Universitat Diisseldorf, 40225 Diissel-
dorf — 2Peter Griinberg Institut PGI-6, Forschungszentrum Jiilich,

52428 Jiilich

Magnetic linear dichroism in the angular distribution of photoelectrons
(MLDAD) is a technique that allows the study of both the electronic
band structure and the magnetic properties of thin films and single
crystals. Because we are interested in a deeper understanding of the
magnetic linear dichroism of 3d metals, we study epitaxially grown
Co(0001) and Fe(110) thin films on a W(110) surface.

In this study linearly polarized synchrotron radiation (Beamline 5,
DELTA Dortmund) in the VUV regime is used to gain the experimental
data. At the beamline we have access to angle-resolved photoemission
spectroscopy and low energy electron diffraction.

The electronic structure of the valence band is measured by variation
of the photon energy. At excitation energies above 20 eV, dichroism
measurements are reconfirmed and extended to angle-resolved spectra
in off-normal geometry. The resonance between the 3d core-levels and
the valence band of these materials shows an influence on the dichro-
ism.

MA 48.33 Thu 15:00 Poster B1
towards ferromagnetic resonance in scanning tunneling mi-
croscopy using homodyne detection — eMARIE HERVE, MORITZ
PETER, and WULF WULFHEKEL — Physikalisches Institut, Karlsruhe
Institute of Technology (KIT), Karlsruhe, Germany

In this communication we report on the experimental development of a
new technique to measure locally ferromagnetic resonance signals with
a SP-STM. The concept of this experiment, inspired by the spin torque
diode effect [1], is based on the homodyne detection of the resonance
signal in the sample. A continuous radio-frequency (rf) voltage (up to
3 GHz) is mixed to the bias voltage of the STM. If there is a magneti-
sation precession under the STM tip, the tunneling conductance will
be modulated at the resonance frequency. When the high frequency
signal mixed to the tunneling junction reach the resonance frequency of
the precession, the tunneling current is rectified. This rectified current,
measurable by conventional STM transimpedance amplifier correspond
to a ferromagnetic resonance signal in the sample.

[1] A. A. Tulapurkar, Y. Suzuki, A. Fukushima, H. Kubota, H. Mae-
hara, K. Tsunekawa, D. D. Djayaprawira, N. Watanabe and S. Yuasa,
Nature 438, 339 (2005)

MA 48.34 Thu 15:00 Poster B1
Spin wave propagation in anisotropic monocrystalline iron
stripes — eHELMUT KORNER, JOHANNES STIGLOHER, MATTHIAS
KRONSEDER, and CHRISTIAN BAcK — Institut fiir Experimentelle und
Angewandte Physik, Universitiat Regensburg, Germany

Pure iron might be a suitable candidate for spin wave based appli-
cations due to its promising properties such as low damping factor,
high saturation magnetization and well-defined magneto-crystalline
anisotropy, calling for profound investigations of spin wave propa-
gation in this material. Our sample is a Fe(10nm)/AlOx(5nm) full
film grown on top of a GaAs substrate by means of molecular beam
epitaxy showing a pre-dominant cubic magneto-crystalline anisotropy
which is then patterned into micrometer-sized stripes with different
orientations with respect to the crystallographic axes of the iron. In
these stripes, we study the propagation of electrically excited magneto-
static Damon-Eshbach spin waves employing time-resolved scanning

Kerr microscopy in combination with micromagnetic simulations us-
3

ing the GPU-accelerated simulation program mumax®-.

MA 48.35 Thu 15:00 Poster B1
Electrically detected FMR in the field-polarized phase
of Cuz0S8eO3 — oSTEFAN WEICHSELBAUMERD 2,  TOANNIS
StasiNopouLos), ANDREAS BAUER®, HELMUTH BERGER?, JOHANNES
WAaI1zZNER®, MARKUS GARST®, CHRISTIAN PFLEIDERER3, and DIrRk
GrUNDLER"® — 1Physik-Department E10, TU Miinchen, Garching,
Germany — 2Walther-Meifner-Institut, Bayerische Akademie der Wis-
senschaften, Garching, Germany — 3Physik-Department, FG Mag-
netische Materialien, TU Miinchen, Garching, Germany — *EPFL,
Institut de physique de la matiere complexe, Lausanne, Switzerland
— SInstitute for Theoretical Physics, Univ. Koln, Koln, Germany —
SLMGN, IMX, EPFL, Lausanne, Switzerland

The insulating chiral magnet CuaOSeO3s recently gained a lot of inter-
est as it exhibits a Skyrmion lattice and spin helix phase. The insulat-
ing nature of this material as well as the magnetoelectric coupling could
lead to efficient spin-based devices. We investigate collective excita-
tions in the field-polarized ferrimagnetic phase of Cu2OSeO3 using a
broadband spectroscopy setup based on a vector network analyzer. By
evaporating a thin Pt layer on our sample and measuring the voltage
across the Pt stripe, we are able to electrically detect the ferromag-
netic resonance (FMR) signal. We observe a significant influence of
heating effects due to microwave irradiation. Our analysis shows that
several effects contribute to the signal, including the spin rectification
effect (SR) and spin pumping (SP). Financial support by the DFG via
TRRA80 is acknowledged.

MA 48.36 Thu 15:00 Poster B1
Broadband spin-wave spectroscopy on a nanostructured fer-
rimagnetic thin film — eSTEraN MANDL!, FLorRIAN HElMBACH!,
STEFAN WEICHSELBAUMER?, and DIRK GRUNDLER® — 1Physik De-
partment E10, TU Miinchen, Garching, Germany — 2Walther Meifner
Institut, TU Miinchen, Garching, Germany — ®Institut des Matériaux,

Ecole Polytechnique Fédérale de Lausanne, Lausanne, Switzerland

Magnonics is a growing research field where one aims at controlling
spin waves on the nanoscale. Microwave-to-magnon transducers are
in particular important for coupling magnonic devices to conventional
microwave circuits. It was found that the reciprocal-lattice vector pro-
vided by a periodic magnetic modulation in a metallic thin film adds
to the wave vector of a Damon-Eshbach mode [1]. In our work, we
explore 200 nm thick yttrium iron garnet (YIG) produced by liquid
phase epitaxy by broadband spin-wave spectroscopy and excite spin
waves using coplanar waveguides. We investigate spin waves induced
in the unpatterned and periodically modulated YIG film containing
a two-dimensional lattice of nanotroughs etched by argon ion milling.
We compare our results with spin waves reported for a 20 nm thick
ferrimagnetic YIG film produced by pulsed laser deposition [2]. The
work is supported by the DFG via GR1640/5 in SPP 1538 and NIM.

[1] H. Yu et al., Nat. Commun. 4, 2702 (2013)

[2] H. Yu et al., Scientific Reports 4, 6848 (2014)

MA 48.37 Thu 15:00 Poster Bl
Coplanar waveguide based ferromagnetic resonance in
thin magnetic films: influence of a superconducting
layer — ePHiLIP D. Louis!2, MaTTHIAS ALTHAMMERZ, HANNES
Maier-Fraic!2, Matuias WEeILER!2, Hans HuesL!?:3, RupoLr
Gross?23 and SeBasTiAN T. B. GOENNENWEIN''23 — 1Physik-
Department, Technische Universitdt Miinchen, Garching, Germany —
2Walther-Meifiner-Institut, Bayerische Akademie der Wissenschaften,
Garching, Germany — 3Nanosystems Initiative Munich (NIM),
Miinchen, Germany

The high-frequency properties of magnetic materials are of general
interest from both an application and a fundamental research point
of view. Coplanar waveguide (CPW) based ferromagnetic resonance
(FMR) allows for a broadband spectroscopy of magnetization dynam-
ics. In order to maximise the FMR signal and enhance sensitivity, it is
important to efficiently drive magnetisation dynamics via a CPW. In
our experiment, we study the FMR response of cobalt/niobium thin
film heterostructures at temperatures above and below the Nb super-
conducting phase transition temperature. The sample is mounted Co-
side down on a CPW and the complex transmission Sg; is measured
using vector network analysis. We observe an amplitude increase of
the Co FMR signal by up to an order of magnitude when the Nb is in
its superconducting state. This result can be explained by an efficient
confinement of the FMR driving field between the superconducting Nb
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and the CPW. This effect can be used to increase the FMR signal of
ultra thin/weakly magnetic films and has to be accounted for when
including superconducting films into functional multi-layers.

MA 48.38 Thu 15:00 Poster Bl
Effect of Novel Exchange-Coupling Torque and Spin-Orbit
Interaction on Current Induced Domain Wall Motion in Mag-
netic Nanowires — eRoBIN BLAsING!2, SEe-HuN YangZ, GERNOT
GuntHERODT!H3, and STUART S. P. Parkin!'2 — Max Planck Insti-
tute for Microstructure Physics, Halle (Saale), D-006120, Germany —
2IBM Almaden Research Center, San Jose, California 95120, USA —
32nd Institute of Physics, RWTH Aachen University, 52074 Aachen,
Germany

Recent discoveries in the field of current induced domain wall mo-
tion open new possibilities for novel memory devices like the race-
track memory. Due to a large perpendicular magnetic anisotropy, the
magnetization of an ultra-thin magnetic Co/Ni layer is pointing out-
of-plane. In combination with the Dzyaloshinskii-Moriya interaction,
Néel domain walls are formed which can be driven by a spin Hall cur-
rent induced e.g. by an adjacent Pt underlayer, resulting in a domain
wall velocity of about 400 m/s. In this work, a further improvement is
achieved with synthetic antiferromagnetic structures, where two ultra-
thin ferromagnetic layers are coupled antiparallel via the Ruderman-
Kittel-Kasuya-Yosida exchange interaction. This exchange coupling
gives rise to a novel exchange-coupling torque which increases the do-
main wall velocity up to 750 m/s.

MA 48.39 Thu 15:00 Poster B1
Spin-torque measurements in NiFe/Pt bilayers with different
Pt thickness — oROBERT ISLINGER, MARTIN DECKER, and MAR-
TIN OBSTBAUM — Institute for Experimental and Applied Physics,
University Regensburg, 93040 Regensburg, Germany

Spin-torque ferromagnetic resonance (ST-FMR) is a reliable method to
determine the spin Hall angle in ferromagnetic/normal metal bilayers
[1]. In this study we use NiFe/Pt bilayers with varying Pt thickness in
order to extract the spin diffusion length and the spin Hall angle. We
explain this method in detail and compare the values with modulation
of damping and inverse spin Hall effect measurements.

[1] Liu et al. PRL 106, 036601 (2011)

MA 48.40 Thu 15:00 Poster Bl
Time Resolved Scanning Tunnelling Spectroscopy on Mag-
netic Vortex Cores — CHRISTIAN SAUNUS, eMARCO PRATZER,
Lukas DeuTz, and MARKUS MORGENSTERN — II. Physikalisches In-
stitut B, RWTH Aachen University and JARA-FIT, 52074 Aachen,
Germany

A magnetic vortex is the simplest non-trivial magnetic order showing
up in a magnetic disk with no magnetic anisotropy. The centre of this
chiral magnetic structure features an out of plane magnetic moment
called the vortex core. The vortex core can be driven to a resonant
gyration by radio-frequency magnetic fields or spin polarized currents
[1,2].

We performed spin polarized scanning tunnelling spectroscopy on Fe
nano islands prepared on a W(110) crystal. The magnetic vortices are
mapped using an anti-ferromagnetic tip made of bulk chromium. In
order to excite the gyro mode we superimpose the bias voltage of the
STM with a tunable high frequency voltage up to 3 GHz. We measure
the resulting dc current as a function of frequency, which is interpreted
in terms of the gyro mode.

[1] S.-B. Choe et al., Science 304, 420 (2004).

[2] S. Kasai et al., Phys. Rev. Lett. 97, 107204 (2006).

MA 48.41 Thu 15:00 Poster Bl
Twofold and fourfold symmetric anisotropic magnetoresis-
tance effect in a model with crystal field — eSarosur Kokapo!
and Masakiyo Tsunopa? — lShizuoka University, Hamamatsu,
Japan — 2Tohoku University, Sendai, Japan

We theoretically study the twofold and fourfold symmetric anisotropic
magnetoresistance (AMR) effect [1]. We first extend our previous
model [2, 3] to a model including the crystal field effect [1]. Using the
model, we next obtain an analytical expression of the AMR ratio, i.e.,
AMR(¢p)=Co + C2 cos(2¢) + C4 cos(4¢), with Co=Co — C4 [1]. Here,
¢ is the relative angle between the magnetization direction and the
electric current direction and C2 (Cy) is a coefficient of the twofold
(fourfold) symmetric term. The coefficients Co and C4 are expressed
by a spin-orbit coupling constant, an exchange field, a crystal field,

and s-s and s-d scattering resistivities. Using this expression, we an-
alyze the experimental results for Fe4N [4, 5], in which |C2| and |Cy|
increase with decreasing temperature. The experimental results can
be reproduced by assuming that the tetragonal distortion increases
with decreasing temperature.

[1] S. Kokado et al., J. Phys. Soc. Jpn. 84, 094710 (2015).
[2] S. Kokado et al., J. Phys. Soc. Jpn. 81, 024705 (2012).
[3] S. Kokado et al., Adv. Mater. Res. 750-752, 978 (2013).
[4] M. Tsunoda et al., Appl. Phys. Express 3, 113003 (2010).
[5] K. Kabara et al., Appl. Phys. Express 7, 063003 (2014).
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Domain wall motion in a ferromagnet induced by pure diffu-
sive spin currents in graphene — eFABIENNE Musseau!, MICHELE
Voro?, ALEXANDER PFEIFFER!, NiLs RicHTER!, Luis LopEz Diaz2,
and Marnias Kriur! — !Institut fiir Physik, Johannes Gutenberg-
Universitit Mainz, 55099 Mainz, Germany — 2Departamento de Fisica
Aplicada, Universidad de Salamanca, 37008 Salamanca, Spain

Due to the miniaturization of systems to the nanoscale, the physics of
surfaces and interfaces is a major area of research. The controlled mo-
tion of magnetic domain walls is a vital component of various spintronic
devices and memory applications, such as the racetrack memory which
uses spin currents [1]. Another possibility is to use pure diffusive spin
currents to manipulate the magnetization in a ferromagnet at very low
spin current densities [2,3]. In our measurements, the non-local spin
valves consists of two permalloy half rings which are connected via a
non-magnetic graphene spin conduit, a geometry which permits the
precise positioning of domain walls. We choose graphene due to its
low spin-orbit coupling and large spin diffusion length, allowing for
the propagation of spin currents with little attenuation [4]. We inves-
tigated the displacement of domain walls via spin torques exerted by
pure diffusive spin currents in the non-local spin valve geometry [2,3].
‘We compare our results to micromagnetic simulations to understand
the acting torques. [1] S. S. P. Parkin et al., Science 320, 190 (2008),
[2] N. Motzko et al., Phys. Rev. B, 88, 214405 (2013), [3] D. Ilgaz
et al., Phys. Rev. Lett. 105, 076601 (2010), [4] N. Tombros et al.,
Nature 448, 571 (2007)
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Mg diffusion in Fe3O4 based magnetic tunnel junctions

with MgO barrier — eLuca MarniTz!, ToBias PETERs!,
Denis Dvek!, Jart RopewaLp?, Orca KuscHEL?, JoAcHIM
WoLLscHLAGER?, STEPHAN WAaLLEK?, KARsTEN RoTT!, Jan-

MICHAEL SCHMALHORST!, THORSTEN GLASER?, GUNTER REIss!, and
Timmo KuscHeL! — !Bielefeld University, Germany — 2Universitét
Osnabriick, Germany

Due to its high spin polarization and Curie temperature, magnetite
(Fe30y4) is a promising material for room temperature applications in
spintronics and spincalorics. In a previous publication, a sign change
in the tunneling magnetoresistance of CoFeB/MgO/Fez04/MgO(001)
magnetic tunnel junctions was observed after annealing at tempera-
tures above 240°C [1]. Mg diffusion from the MgO through the Fe3Oy4
is a possible explanation for this behaviour [2]. Further studies, in-
cluding Sputter-Auger-Spectroscopy and X-ray Reflectivity have been
undertaken to investigate this effect. Additionally, low temperature
SQUID and Raman Spectroscopy measurements have been performed
to characterise the magnetite samples.

[1] L. Marnitz et al., AIP Adv. 5, 047103 (2015)

[2] K. A. Shaw et al., J. Appl. Phys. 81, 5176 (1997)
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Side-jump contribution to the spin Hall effect within a phase

shift model — eCHRisTIAN HERscuBacH!, DMITRY FEDOROVZ!,
MARTIN GRADHANDS3, KRISTINA CHADOVA?, DiEMO KODDERITZSCH?,
Huserr EBERT?, and INGRID MERTIGH2 — Martin Luther Uni-

versity Halle-Wittenberg, Halle, Germany — 2Max Planck Institute
of Microstructure Physics, Halle, Germany — 3University of Bristol,
Bristol, United Kingdom — #Ludwig-Maximilians University, Munich,
Germany

A precise theoretical description of the spin Hall effect (SHE) requires
exhaustive and demanding ab initio calculations by means of relativis-
tic codes. For a simplified description of the skew-scattering contribu-
tion to the SHE, several model approaches employing the scattering
phase shifts were developed [1-5]. A corresponding resonant scattering
model for the side-jump mechanism was proposed [3] as well.

Here, we present a generalized phase shift model for the description
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of side-jump. Its validity is studied in comparison to ab initio calcu-
lations performed within the Kubo-Stfeda approach [6]. Furthermore,
we discuss the results in the light of the simplified approximation of
Ref. [3]. It is shown that the model’s restriction to impurity proper-
ties cannot reproduce the results of first-principles calculations, which,
therefore, seem to be inevitable for reliable predictions.

[1] Fert et al., JMMM 24, 231 (1981); [2] Guo et al., PRL 102,
036401 (2009); [3] Fert and Levy, PRL 106, 157208 (2011); [4] Fe-
dorov et al., PRB 88, 085116 (2013); [5] Herschbach et al., PRB 88,
205102 (2013); [6] Chadova et al., PRB 92, 045120 (2015).
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oCHRISTIAN DENKER!, JakoB WaLowski!, ULRIKE MARTENs!,
VLADISLAV ZBARKsI?, GUNTER ReE1ss®, and MARKUS MUNZENBERG!
— Mnstitut fiir Physik, Ernst-Moritz-Arndt Universitit, Greifswald,
Germany — 2Fakultét fiir Physik, Georg-August Universitit, Gottin-
gen, Germany — 3CSMD, Physics Department, Universitéit Bielefeld,
Germany

Spin-Transfer-Torque

Magnetic tunnel junctions based on MgO symmetry filtering allow spe-
cific control of the electronic structure and are appealing for THz spin-
tronics.

Our optimized MgO/CoFeB based layer stack with perpendicular
tunnel junction shows a minimal critical switching of only 9.3 kA /cm?.
This is partly associated with a thermally activated switching proba-
bility and specific switching distribution [1]. We found the enhanced
demagnetization observed by He et al. [2] and a distinct selection of
electrons tunneling through the MgO barrier by switching parallel and
antiparallel magnetization for varied anisotropy values along a wedge
sample in pump-probe spectroscopy with fs excitation. We show that
different effects on time scales related to energy-momentum distribu-
tion of hot electrons, which relax within 70 fs, determine the THz
currents in samples with barrier thickness of only 2 monolayers MgO.
This will eventually allow a spin transfer of the hot electrons into the
second CoFeB layer even on a ps time scale.

[1] Leutenantsmeyer et al., Mater. Trans., 9, 56 (2015)

[2] He et al. Sci. Rep. 3, 2883 (2013)
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Preparation and characterization of beta-W thin films
for spin Hall effect experiments — eTiMoO OBERBIERMANND,
CurisTorH KLEWE!, JART RopEwALD2, OLcAa KuscHEL2, JOACHIM
WoLLscHLAGER?, GUNTER ReEiss!, and Timo KuscueL! — 'CSMD,
Physics Department, Bielefeld University, Germany — 2Fachbereich

Physik, Universitat Osnabriick, Germany

Recently, the spin Hall effect in metals, more precisely in Pt and 8 W,
was detected optically by magnetooptical Kerr effect (MOKE) mea-
surements [1]. However, the physical properties of tungsten thin films
are strongly affected by the film microstructure. While the thermody-
namically stable a phase exhibits no detectable spin Hall effect, the
metastable 8 phase shows a large spin Hall angle agy of 0.33 [2].
Hence, it is important to find appropriate conditions to prepare W
films for spincaloric applications.

In this work, different W thin films were fabricated using magnetron
sputtering. Process preassure, deposition time and sputtering power
were varied to evaluate the ideal deposition parameters. The sam-
ples were characterized by x-ray diffraction and x-ray reflectometry to
determine their structures and interface properties.

Additionally, the temporal stability of the W S phase was investi-
gated and optical spin Hall measurements were performed, both via
MOKE and x-ray resonant magnetic reflectivity (XRMR).

[1] O.M.J. Van t’Erve et al., Appl. Phys. Lett. 104, 172402 (2014)

[2] C.-F. Pai et al., Appl. Phys. Lett. 101, 122404 (2012)
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Non-local magnetoresistance in YIG/Pt nanostructures —
eToBias WiMMER!2, SEBASTIAN GOENNENWEINDZ:3,  KATHRIN
GANzHORNY2| RicHARD ScHLITz!'2, MaTTHIAS PERNPEINTNERD:2:3
MarTHIAS ALTHAMMER!, RUuDOLF GROss!»?:3, and Hans HugesL!:2:3
— !Walther-Meifner-Institut, Bayerische Akademie der Wis-
senschaften, 85748 Garching, Germany — 2Physik-Department,
Technische Universitdt Miinchen, 85748 Garching, Germany —
3Nanosystems Initiative Munich (NIM), Schellingstrafe 4, 80799
Miinchen Germany

The spin Hall magnetoresistance (SMR) in ferrimagnetic insula-
tor/normal metal heterostructures has been extensively studied in Yt-
trium Iron Garnet /Platinum (YIG/Pt) bilayer structures. Recently, a

non-local analogue of the SMR has been discovered in YIG/Pt nanos-
tructures with two parallel Pt strips separated by a few 100 nm. Owing
to the spin Hall effect, a charge current flowing along one Pt strip will
generate a transverse spin current. The latter can create or annihi-
late magnons in the ferrimagnet, depending on magnetization orien-
tation. As a result, an electrically generated non-equilibrium magnon
population diffuses within the ferrimagnet, generating a non-local volt-
age drop across the second Pt strip. We investigate the evolution of
this non-local magnon mediated magnetoresistance with temperature,
magnetic field strength and field orientation. Our results show that the
mechanisms behind the spin Hall and the non-local magnetoresistance
are qualitatively different.
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Spin Hall magnetoresistance in erbium iron garnet — eHiroTo
SAKIMURAL, MicHAaELA LamMeL!, MATTHIAS ALTHAMMER!,
SteEPHAN GEPRAGs!, RupoLr Gross':?, and Sesastian T. B.
GOENNENWEIN''2 — 1'Walther-Meifner-Institut, Bayerische Akademie
der Wissenschaften, Garching, Germany — 2Fakultit fiir Physik,
Technische Universitdt Miinchen, Garching, Germany

The interconversion of spin and charge currents via the (inverse) spin
Hall effect in normal metal (NM) /ferromagnetic insulator (FMI) bilay-
ers leads to the spin Hall magnetoresistance (SMR). The SMR man-
ifests itself in the dependence of the electrical resistivity of the NM
layer on the magnetization orientation of the FMI. By using erbium
iron garnet (ErgFesO12, ErlG) as the ferrimagnetic insulator with a
magnetic compensation point at 78 K, further insight on the depen-
dence of the SMR on the sub-lattice magnetizations can be obtained.
Here we report on the fabrication of ErIG /Pt bilayers on (100)-oriented
GdsFe5012 and Y3Al5012 substrates by pulsed laser deposition and
subsequent electron beam evaporation. High crystalline quallity of our
thin films is confirmed by X-ray diffraction measurement. The com-
pensation temperatures of the thin films observed by SQUID magne-
tometry were close to the bulk value. The temperature dependence of
the SMR in these ErIG /Pt bilayers shows a decrease of the SMR ampli-
tude at the compensation point, suggesting a complex interplay of the
different magnetic sub-lattices for the SMR. - This work is supported
by the DFG via SPP 1538.
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Spin Hall effect in the non-collinear antiferromagnets IrMn3
and PtMns — eJaMmes TavLor!, Yonc Pul, Jue Huancl,
WEIFENG ZHANGZ, WEI HaN?, SEE-HuN YanG2, CLaubpia FELSERS,
and STUART S.P. ParkIN!2 — 1Max Planck Institute for Microstruc-
ture Physics, D-06120 Halle, Germany — 2IBM Almaden Research
Center, San Jose, California 95120, USA — 3Max Planck Institute for
Chemical Physics of Solids, 01187 Dresden, Germany

Recent work has demonstrated a large spin Hall effect (SHE) in antifer-
romagnets (AFM); including the ability to tune SHE by changing the
crystal structure, and hence internal AFM ordering, of the materials.
The triangular arrangement of magnetic moments in a non-collinear
AFM is associated with a chirality, which is predicted to give rise to a
significant anomalous Hall effect. With both effects sharing a common
origin in spin-orbit coupling, such chiral spin textures may also give
rise to large SHE. In this work, we report progress towards measure-
ment of the spin Hall angle (SHA) in the non-collinear AFMs IrMng
and PtMn3. SHA was measured using the spin-torque ferromagnetic
resonance technique, in AFM /Py (= NigiFe1g) bilayers. Initial results
show a facet dependence of the SHA (0gy) measured in IrMns. In
(100) oriented IrMns, Oy = 0.2, but in the (111) orientation Ogp
= 0.12. Further measurements will extend to PtMng, which has been
grown using DC magnetron sputtering, with composition confirmed by
Rutherford back scattering and crystal structure investigated using X-
ray diffraction. In future work we aim to elucidate the effect of chiral
magnetic ordering on measured SHA.

MA 48.50 Thu 15:00 Poster Bl
Dependence of the temporal dynamics of the longitudinal
spin Seebeck effect on the magnetic layer thickness in YIG /Pt
bilayers — eTimo Noack, THoMAs LANGNER, FRANK HEUSSNER,
VIKTOR LAUER, ALEXANDER SERGA, BURKARD HILLEBRANDS, and
VitaLly VasyucHKA — FB Physik and Landesforschungszentrum OP-
TIMAS, TU Kaiserslautern, Kaiserslautern, Germany

The longitudinal spin Seebeck effect (LSSE) attracts a rising interest
for both fundamental studies and application developments. The spec-
tral properties of the LSSE are not completely understood so far. Our
main focus was to investigate the temporal dynamics of the LSSE with
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focus on the dependence of the transition processes on the thickness of
a magnetic film (in our case yttrium-iron-garnet, YIG) (0.27pm-50um)
in YIG/Pt bilayers. To obtain spectral properties of the LSSE a time
resolved measurement technique with single pulsed microwave-induced
heating, as well as a frequency resolved measurement technique with
amplitude modulated heating were utilized. Both experiments show
that the temporal dynamics of the LSSE becomes slower with increase
of the YIG thickness. Specifically, with decrease of the YIG film thick-
ness single-pulse measurements result in an decrease in the LSSE rise-
time, while the frequency modulation method results in an increase of
the cut-off frequencies (-3dB of initial LSSE voltage at 1kHz). This be-
havior evidences the significant contribution of bulk magnon modes to
the LSSE. Financial support by the Deutsche Forschungsgemeinschaft
within Priority Program 1538 "Spin Caloric Transport" is gratefully
acknowledged.
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IMILIAN ScHMID!, DANIEL MEIER?, Timo KuscueL?, and CHRISTIAN
Back! — lInstitute of Experimental and Applied Physics, University
of Regensburg, 93040 Regensburg, Germany — 2Center for Spinelec-
tronic Materials and Devices, Physics Department, Bielefeld Univer-
sity, 33615 Bielefeld, Germany

Transverse magneto-thermoelectric effects, namely Anomalous Nernst
Effect (ANE), Anisotropic magneto-thermopower (AMTEP, also
known as Planar Nernst effect) and transverse spin Seebeck effect
(TSSE), are studied in Permalloy thin films grown on MgO substrates.
For the detection of spin-currents Pt strips on top of the Permalloy
films are used. We find that small static parasitic magnetic fields be-
low 1 Oe can produce TSSE-like signals of the order of 1% of the am-
plitude of the AMTEP. The measured artifacts reveal a new source of
uncertainties for the detection of the TSSE in conductive ferromagnets.
Taking these results into account we conclude that the contribution of
the TSSE to the detected voltages is below the noise level of 20 nV.
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Investigation of thermal spin transfer torque in MgO-based
magnetic tunnel junctions using FMR microresonators —
eHaMmzA CaNseEVERD2, Ewa KowaLskal2, C1araN FowLEY!, YURIY
ALeksaNnDrov!2, Oguz YiLbirim!, RysarD Narkowicz!, KiLiaN
Lenz!, JUrRGEN LINDNER!, JURGEN FAssBENDER!, and ArLiNa M.
Deac! — 'Helmholtz-Zentrum Dresden-Rossendorf, Institute of Ion
Beam Physics and Materials Research, Bautzner Landstrafe 400,
01328 Dresden, Germany — 2Technische Universitit Dresden, Insti-
tute of Solid State Physics, 01069 Dresden, Germany

MgO-based magnetic tunnel junctions are commonly used in spintronic
device applications, such as recent spin transfer torque random access
memory (STT-RAM) because of their non-volatility, fast switching
and high storage capacity. Spin transfer torque is defined as a spin
polarized current flowing through a ferromagnet exerting a torque on
the local magnetization. With thermal spin transfer torque (T-STT),
thermally excited electron transport is used instead of spin polarized
charge current and provides an interesting way of using thermoelectric
effects in magnetic storage applications. Our study focuses on fun-
damental experimental research aimed at demonstrating that thermal
gradients can generate spin-transfer torques in MgO-based magnetic
tunnel junctions (MTJs). We use microresonators in order to analyze
how the ferromagnetic resonance signal corresponding to the free layer
of an in-plane MgO-based tunnel junction device is modified in the
presence of a temperature gradient across the barrier. This work is
supported by DFG-SPP 1538.

MA 48.53 Thu 15:00 Poster Bl
Field induced suppression of the spin Seebeck effect —
oCHRISTOPH SCHNEIDER!, JOEL CRAMER!, ANDREAS KEHLBERGER!,
ERr-Ji1a Guol2, GERHARD JakoB!, and MaThias KLAur! — lInstitut
fiir Physik, Johannes Gutenberg-Universitat Mainz, 55099 Mainz, Ger-
many — 2Quantum Condensed Materials Division, Oak Ridge Na-

tional Laboratory, TN 37830, Oak Ridge, USA

By means of the spin Seebeck effect (SSE) pure spin currents can be
generated in magnetic insulators when applying temperature gradients.
Recent results have shown that this spin current can be identified as
thermally generated magnons from the bulk of the ferromagnetic ma-
terial [1]. We present magnetic field dependent measurements of the
spin Seebeck effect at room and cryogenic temperatures [2]. At in-
creased magnetic fields a suppression of the SSE signal is observed.

On account of an opening frequency gap low energy magnons, which
exhibit the longest propagation lengths, are cut off and thus the over-
all magnon propagation length is reduced [3]. This phenomenon is
predicted not only to be observed in high magnetic fields but also in
materials with high anisotropy. For this we use cobalt ferrite (CFO),
which as a spinel ferrite allows to modify the anisotropy by tensile
strain [4] and we study the spin Seebeck effect in this material. [1] A.
Kehlberger et al. Phys. Rev. Lett. 115, 096602 (2015) [2] Er-Jia Guo
et al. arXiv: 1506.06037 (2015) [3] U. Ritzmann et al. Phys. Rev. B
92, 174411 (2015) [4] Er-Jia Guo et al. arXiv: 1509.03601 (2015)
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Detection of DC currents and resistance measurements in
longitudinal spin Seebeck effect experiments on Pt/YIG and

Pt/NFO — eDanieL MEIER!, Timo KuscHEL!, SIBYLLE MEYER?,

SEBASTIAN T. B. GOENNENWEIN?, LIMING SHEN3, ARUNAVA GUPTAS,
JAN-MIcHAEL ScHMALHORST!, and GUNTER REeiss! — 1CSMD,
Physics Department, Bielefeld University, Germany — 2Walther-
Meifiner-Institut, BAAW, Germany — 3MINT Center, University of

Alabama, USA

In this work we investigated thin films of the ferrimagnetic insulators
Y3Fe5012 and NiFea O4 capped with thin Pt layers in terms of the lon-
gitudinal spin Seebeck effect (LSSE). The electric response detected in
the Pt layer under an out-of-plane temperature gradient can be inter-
preted as a pure spin current converted into a charge current via the
inverse spin Hall effect. Typically, the transverse voltage is the quan-
tity investigated in LSSE measurements (in the range of V). Here,
we present the directly detected DC current (in the range of nA) as
an alternative quantity. Furthermore, we investigate the resistance of
the Pt layer in the LSSE configuration. We observe an influence of
the test current on the resistance by the spin Hall magnetoresistance
effect. The typical shape of the LSSE curve varies for increasing test
currents.
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Critical Point in Antiferromagnetic Chromium Under Uni-
axial Pressure — ®ALEXANDER SCHADE, RoOBERT GEORaII], TiMm
Apawms, ALroNso CHacoN, and PETER BONI — Technische Univer-
sitdt Miinchen

The weakly first order character of the Néel transition in chromium
has not yet been conclusively explained. Chromium exhibits an in-
commensurable spin density wave, which is stabilized by the nesting
of its Fermi surface. Zvi Barak et al. [1] interpret the Néel tran-
sition of chromium as fluctuation induced first order transition, and
predict the existence of a critical point in a temperature over uniax-
ial pressure phase diagram for pressure along the 110-direction. We
report elastic neutron scattering experiments with uniaxial pressure
along the 110-axis, performed at MIRA, MLZ [2]. The Néel transition
remains first order for pressures up to 600 bar. For higher pressures,
an irreversible broadening of the Néel transition was observed, which
we show is compatible with a model of plastic deformation, leaving
behind residual stresses. The existence of a critical point can be ruled
out in the pressure range 0-600 bar.

[1] Effect of uniaxial stress on the first-order Neel transition in
chromium, Zvi Barak and M. B. Walker, J. Phys. F: Met. Phys.,
12(1982)483-95.

[2] MIRA: Dual wavelength band instrument, Robert Georgii, Klaus
Seemann, Journal of large-scale research facilities JLSRF, Vol 1 (2015)
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RICE WILHELM®, KaTHARINA OLLEFs>?, FRrancoris GuILLOU3,
RupoLr Gross!:2:5 and SeeasTiaN T. B. GOENNENWEIND:2:5 —
1Walther-MeiRner-Institut, Bayerische Akademie der Wissenschaften,
85748 Garching, Germany — 2Physik-Department, Technische Uni-
versitdt Miinchen, 85748 Garching, Germany — S3European Syn-
chrotron Radiation Facility (ESRF), 38043 Grenoble Cedex 9, France
— 4Fakultat fiir Physik, Universitit Duisburg-Essen, 47057 Duisburg,
Germany — ®Nanosystems Initiative Munich (NIM), 80799 Miinchen
Germany

Magnetically compensated rare earth garnets, such as Gadolinium Iron
Garnet (GdsFe5012, GdIG), exhibit a pronounced temperature and
magnetic field dependence of the sublattice magnetizations. In partic-
ular, the Fe and Gd sublattices can switch from a collinear to a canted
configuration, resulting in a complex magnetic phase diagram. In or-
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der to determine the sublattice magnetization orientations in GdIG
thin films, we performed x-ray magnetic circular dichroism (XMCD)
on the Gd-L3 and Fe-K edge as a function of temperature and magnetic
field. We compare the magnetic phase diagram obtained from these
measurements with calculations based on a mean field model and find
good agreement.

Financial support by DFG via SPP 1538 is gratefully acknowledged.
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R.PdSis(R = Ho, Dy) single crystals — eBinu Tran!, WoLr-
caNG Loser?, CaoneDE Cao?, and RUDIGER KLINGELER!
IKirchhoff Institute of Physics, Heidelberg University, INF 227, 69120
Heidelberg, Germany — 2Leibniz Institute for Solid State and Materi-
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— 3Department of Applied Physics, Northwestern Polytechnical Uni-
versity, Xian 710072, P.R. China

The magnetic behavior of hexagonal RaPdSis (R = Ho, Dy) single
crystals has been studied by means of capacitance dilatometry. The
materials show antiferromagnetic order below Ty = 7.9 K (R = Ho)
resp. Ty = 7.5 K (R = Dy) as indicated by pronounced anomalies
in the uniaxial thermal expansion coefficients aq and a.. In addi-
tion, the data imply significant length changes well above T which
are interpreted in terms of evolution of short range magnetic order.
The application of an external magnetic field along the easy-axis leads
to a transition from the antiferromagnetic order into a ferrimagnetic
order. Magnetostriction measurements below Ty reveal further meta-
magnetic transitions which will be used to determine and to discuss
the magnetic phase diagram.
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Polaronic in Manganites ®SANGEETA
RaJpUroOHIT! and PeTER Brocun'? — lInstitute of Theoretical
Physics, Clausthal Institute of Technology — 2Institute of Material
Physics, University of Gottingen

Microstructure
1

Mixed-valence manganites exhibit interesting transport properties be-
cause of their complex interplay between charge, orbital, lattice and
spin degrees of freedom. Strong electron-phonon coupling due to Jahn-
Teller distortion localizes the electrons in the ey states as polarons.
These polarons dictate the charge transport, structural and magnetic
ordering properties of manganites. We investigate the dynamics on
long length and time scales with Car-Parrinello molecular dynamics for
a model Hamiltonian. The model Hamiltonian takes into account the
electrons in the egorbitals of Mn, the classical spin of the ta4 electrons
on Mn and the cooperative Jahn-Teller distortions of the oxygen octa-
hedra. The electrons are treated as two-component spinors, allowing
for non-collinear spin arrangements. So far, we have explored the com-
plex phase diagram of one-dimensional model and three-dimensional
manganites as function of the model parameters and doping. We ob-
serve dimer and trimer phases for different doping. We investigate
the charge transport across the hetero interface of different polaronic
behaviour. The parameters used in the model are extracted from Den-
sity Functional Theory using hybrid functionals.Financial support by
the DFG Collaborative Research Center 1073 "Atomic scale control of
energy conversion", project B03 is gratefully acknowledged.
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Hidden Symmetries in the Spin Molecules MgCr20Oy,
ZnCr;04, and CdCr;04 — eMamoun Hemmipal, Hans-
ALBrecHT KRUG VvoN Nippal, Vviapimmir Tsurkan!:2) and ALrois

Lomu! — Experimental Physics V, Center for Electronic Correla-

tions and Magnetism, Institute for Physics, University of Augsburg,
Germany — 2Institute of Applied Physics, Academy of Sciences of
Moldova, Republic of Moldova

The spin dynamics of frustrated antiferromagnetic (AFM) chromium
spinel oxides XCr20O4 (X: Mg, Zn, Cd) is investigated by means of Elec-
tron Spin Resonance (ESR) spectroscopy. From the temperature de-
pendent ESR linewidth, an unconventional spin-relaxation behaviour
is observed. Similar to the two-dimensional triangular lattice AFMs
ACrO2 (A: H, Li, Na, Cu, Ag, Pd), direct spin-spin interactions are
dominant. A Berezinskii-Kosterlitz-Thouless-like (BKT) scenario suc-
cessfully describes the linewidth in the whole paramagnetic Regime.:2
In order to describe the spin-relaxation via vortex-like excitations in
XCr204 compounds, generalized BKT model with internal continuous
Abelian symmetries is applied.3

1- M. Hemmida et al., Phys. Rev. B 80, 054406 (2009).

2- M. Hemmida et al., J. Phys. Soc. Jpn. 80, 053707 (2011).

10

3- S. A. Bulgadaev, J. Exp. and Theo. Phys. 89, 1107 (1999).
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tures and quasiparticle destruction — eEuageN WoLr!, Eric
C. ANDRADE2, and MarTHias Voisral — lInstitut fiir Theoretis-
che Physik, Technische Universitat Dresden, 01062 Dresden, Germany
— 2Instituto de Fisica Teérica, Universidade Estadual Paulista, Sao

Paulo, SP, Brazil

We revisit the problem of a single hole doped into a triangular-lattice
antiferromagnet with 120° spin order using the ¢-J model.
Recent work has shown that a static hole induces a non-trivial spin
texture due to the release of frustration [1], and we study the fate of
this texture upon introducing a finite hopping amplitude.
Our variational results show that the spin texture around a mobile
hole is generically given by a superposition of octupolar and dipolar
contributions, the latter being responsible for vanishing quasiparticle
weight. We determine the single-hole dispersion and connect our re-
sults to those from self-consistent Born approximation. Within this
approximation, we discuss various hole-spin correlation functions.

[1] Alexander Wollny, Lars Fritz, and Matthias Vojta, Phys. Rev.
Lett. 107, 137204

MA 48.61 Thu 15:00 Poster Bl
Current-Driven Dynamics of Magnetic Skyrmions in Low
Pinning Multilayer Structures at Room Temperature —
eKar Litzius'23, Ivan Lemesu?, Lucas CarerTa?, KORNEL
RicuTer!, BenjamiN KrUGER!, Markus WEIGAND?, HERMANN
StoLL3, GiseLa ScutTz?, GrOoFFREY S. D. Bracu?, and Marn-
1as KrAur2 — lnstitut fiir Physik, Johannes Gutenberg-Universitét
Mainz, 55099 Mainz, Germany — 2Graduate School of Excellence Ma-
terials Science in Mainz, Staudinger Weg 9, 55128 Mainz, Germany
— 3Max Planck Institute for Intelligent Systems, 70569 Stuttgart,
Germany — “Department of Materials Science and Engineering, Mas-
sachusetts Institute of Technology, Cambridge, Massachusetts 02139,
USA

Magnetic skyrmions are topologically stabilized nanoscale magnetic
configurations that are promising for future spintronic devices. Their
topology stabilizes them against a continuous deformation into the
uniform state and leads to novel physical effects.

Skyrmions have been first predicted in certain magnetic materials
due to the Dzyaloshinskii-Moriya interaction (DMI) that favors a chi-
ral spin canting. The interplay between the DMI and the exchange
interaction finally gives rise to the creation of skyrmions.

Within the last years, skyrmions have been studied extensively, how-
ever no direct observation of real time skyrmion dynamics has been
performed so far in for applications relevant geometries. In this work,
we report the time-resolved pump-probe observation of stable mag-
netic skyrmions at room temperature in thin film devices by scanning
transmission X-ray microscopy.

MA 48.62 Thu 15:00 Poster Bl
Magnon Spectroscopy oIsABELLA BoOVENTER!, MARTIN
WEeEs!2, and Matnaias Kriur! — lInstitute of Physics, Johannes
Gutenberg-Universitdt Mainz, 55128 Mainz — 2Physikalisches Insti-

tut, Karlsruher Institut fiir Technologie, 76131 Karlsruhe

Within the research in information technology the spin based approach
is promising for applications such as data storage, leading to the field
of Spintronics. Instead of electrical charge the spin, i.e the magnetic
moment of electrons, is utilized. The collective excitation of a spin
ensemble results in a spin wave which exhibits a quasiparticle be-
haviour, termed magnon. We experimentally interface magnons with
microwave cavities to investigate dynamics within the magnet. To
this end, magnonic elements will be strongly coupled to a resonator,
resulting in hybridized magnon - resonator states. Thus, we set up
an experiment for the resonant coupling of spin waves in a magnetic
bulk or thin film to either a microwave cavity or a coplanar waveguide
(CPW) in the strong coupling regime. This will enable both readout
at fixed frequency and broadband measurements using network anal-
ysis and ferromagnetic resonance (FMR) at various temperatures and
magnetic fields. As a first step we characterized the microwave cavity
with and without a YIG sphere (& 0.5mm ) in order to reproduce pre-
vious results [1,2]. At T = 300K, we observe a total coupling strength
of 50 MHz at Bgq. = 502mT. This is almost five times higher than the
magnitude reported in [2].

[1] Tabuchi, et al., Phys. Rev. Lett. 113, 083603 (2014)

[2] Zhang, et al., Phys. Rev. Lett 113, 156401 (2014)
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MA 48.63 Thu 15:00 Poster Bl
Strong coupling of spin-waves and microwave photons in a 3D
cavity — eJurius Krause!, MarRco PFIRRMANN!, OLIVER HAHN',
ANDRE SCHNEIDER', SEBASTIAN T. SKACEL!, YANNICK ScHON!, Is-
ABELLA BoVENTER2?, HANNES RoTzINGER!, ALEXEY V. UsTiNoV!,
and MarTIN WEIDES?2 — 1Physikalisches Institut, Karlsruhe Insti-
tute of Technology — 2Institute of Physics, Johannes Gutenberg Uni-

versity Mainz

The model of magnons describes quantized collective excitations of
electron spins in a ferromagnet. The spin precession frequency (Lar-
mor frequency) can be adjusted by tuning an external static magnetic
field. An alternating magnetic field perpendicular to the static field
drives the spin precession. This field component is generated in a
cavity in which the electromagnetic field forms a standing wave at res-
onance conditions. At matching frequencies, cavity photons are able
to excite or de-excite magnons.

We experimentally investigate the dynamics of a hybrid quantum
system consisting of microwave photons coupled to a ferromagnet. Our
goal is to study single magnon excitations at milliKelvin temperatures.

Our experimental setup employs a sub-millimeter YIG sphere within
a 3D microwave cavity in an external magnetic field. The cavity pro-
vides a sharp resonance of 3 MHz FWHM at 5.3 GHz. In a static mag-
netic field of 180 mT, the fundamental uniform magnon mode (Kittel
mode) matches the cavity resonance frequency. Initial measurements
at room temperature show a strong coupling between the Kittel mode
and the cavity mode photons with about 30 MHz coupling strength.

MA 48.64 Thu 15:00 Poster Bl
Interfacing ferromagnetic magnons with a superconduct-
ing qubit — eMaRrco PrIRRMANN', JuLius KRAUSE!, SEBASTIAN
T. SkackL!, ANDRE ScHNEIDER!, IsaBELLA BoVENTER?, HANNES
RoTzINGER!, ALExEy V. Ustinovl, and MARTIN WEIDES!2
IPhysikalisches Institut, Karlsruhe Institute of Technology — 2Institut

of Physics, Johannes Guttenberg University Mainz

Due to their quantum limited energy resolution and back-action on
the measured object, superconducting quantum bits (qubits) are ideal
detectors providing information of spectroscopy and coherence. The
precessional frequency (Lamor frequency) of collective electron spin ex-
citations (magnons) in a static magnetic field is found in the microwave
frequency regime, thereby matching the frequencies of typical level
splittings found in superconducting qubits. Such qubits enable the
measurement, excitation and manipulation of magnons by choosing a
qubit-magnon hybrid with strong coupling. Such a circuit extends the
emerging field of classical data processing with magnons (magnonics)
into the quantum regime, and aims to achieve quantum information
processing with magnons at gigahertz frequencies.

We investigate experimentally a strongly coupled hybrid system con-
sisting of a YIG sphere and a transmon qubit coupled by a 3D mi-
crowave cavity at milliKelvin temperatures. We focus on coherent
excitation exchange between qubit and magnons to determine the cou-
pling strength and the magnon coherence, i.e. its lifetime and dephas-
ing rates. In this poster we will explain the experimental setup and
present initial results.

MA 48.65 Thu 15:00 Poster B1
Dynamics of magnetic skyrmions due to phase-space Berry
phases — oeRoOBERT BAMLER and AcHiM RoscH — University of
Cologne, Germany

We derive a theory for the motion of smooth magnetic whirls
(skyrmions) the presence of spin-orbit coupling. Our theory predicts
previously disregarded forces due to Berry phases in momentum and
in mixed position/momentum space.

In magnetic materials without inversion symmetry (chiral magnets),
the magnetization can build up smooth whirls (skyrmions). Lately, the
manipulation of skyrmions has been of great interest due to potential
applications in future magnetic storage devices. A popular model for
skyrmion dynamics is the Thiele equation, which describes a gyro-
coupling between external forces and the skyrmion velocity. This can
be explained by Berry phases in position space. The Thiele equa-
tion neglects, however, Berry phases in momentum space, whose im-
portance is demonstrated by the large anomalous Hall signal in, e.g.,
MnSi.

In our work, we derive an equation of motion for skyrmions that
includes all effects due to phase-space Berry phases. Starting from a
microscopic model we derive the classical equation of motion for the
skyrmion position using a non-equilibrium field theory approach and
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a gradient expansion. The resulting equation of motion correctly re-
produces the known gyro-coupling and predicts additional forces due
to electron drag and due to Berry phases in momentum-space and in
mixed position/momentum space. We also discuss the coupling of an
external electric field to the electric charge of skyrmions.

MA 48.66 Thu 15:00 Poster Bl
Spin-orbit coupling and perpendicular magnetic anisotropy in
structural inversion asymmetric stacks — eSAaMRIDH JaiswarLl:2,
BertHOLD OCKER?, GERHARD JakoB!, and Marnias KrAur!
MHnstitut fiir Physik, Johannes Gutenberg-Universitit Mainz, 55099
Mainz, Germany — 2SINGULUS TECHNOLOGIES AG, Hanauer
Landstrasse 103, 63796 Kahl am Main, Germany

The need for low-power data storage in magnetic memory devices for
next generation MRAM such as the SOT-MRAM devices requires un-
derstanding the magnetisation dynamics in materials envisioned for use
in such devices. Ferromagnets (FM) sandwiched between heavy metal
(HM) and oxide thin films exhibit novel chiral structures|1,2| arising
from an interfacial Dzyaloshinskii-Moriya Interaction. For applications
it is most interesting to achieve low threshold currents for switching the
magnetic state and to utilise spin orbit torques|3| for manipulation of
the magnetisation in systems with a strong perpendicular anisotropy.
In this study, the domain structures formed in sputtered thin films
of W/CoFeB/MgO and Ta/CoFeB/MgO lacking structural inversion
symmetry are studied and their perpendicular magnetic anisotropy is
investigated along with the effects of different underlayers. Financial
support by the EU Marie Curie ITN project WALL is gratefully ac-
knowledged. [1] A. Fert et al Nat. Nanotechnol. 8(3), 152-156 (2013)
[2] N. S. Kiselev et al J. Phys. D. Appl. Phys. 44(39), 392001 (2011)
[3] Lo Conte, R. et al Appl. Phys. Lett., 105, 122404 (2014)

MA 48.67 Thu 15:00 Poster B1
Ab initio analysis of the topological phase diagram of the
Haldane model — eJULEN IBANEzZ-AzPIROZ!, ASIER EIGURENZ,
Artor Bercara?, Giurio PETTING®, and MicHELE MopugNo? —
IPeter Grunberg Institute and Institute for Advanced Simulation,
Forschungszentrum Julich — 2University of the Basque Country
UPV/EHU — 3Dipartimento di Fisica e Astronomia, Universita di
Firenze

We present an ab initio analysis of a continuous Hamiltonian that
maps into the celebrated Haldane model. The tunnelling coefficients
of the tight-binding model are computed by means of two independent
methods - one based on the maximally localized Wannier functions, the
other through analytic expressions in terms of gauge-invariant proper-
ties of the spectrum - that provide a remarkable agreement and allow
to accurately reproduce the exact spectrum of the continuous Hamil-
tonian. Our calculations show that the commonly employed Peierls
substitution for the complex tunneling coefficient does not provide a
reasonable estimate, and we discuss the origin of this feature. Addi-
tionally, by combining these results with the numerical calculation of
the Chern number, we are able to draw the phase diagram in terms
of the physical parameters of the microscopic model. Remarkably, we
find that only a small fraction of the original phase diagram of the Hal-
dane model can be accessed, and that the topological insulator phase
is suppressed in the deep tight-binding regime.

MA 48.68 Thu 15:00 Poster Bl
Investigation of spin-orbit torque effects in topological insu-
lating half-Heusler / ferromagnetic hybrid structures — eJaN
Haskennorr!:2, BeNEDIKT ErNsT3, RoBIN KLETTD?, KARSTEN
RotT!2, CLaupia FeLser®, and GONTER REiss!? — Physics De-
partment Bielefeld university, 33615 Bielefeld, Germany — 2Center
for Spinelectronic Materials and Devices, Universitatsstrafe 25, 33604
Bielefeld, Germany — 3Max-Planck-Institut fiir Chemische Physik fes-
ter Stoffe, Nothnitzer Strafe 40, 01187 Dresden, Germany

Topological insulators (TI) represent a new quantum state of matter,
which host spin-polarized conducting surface channels paired with an
insulating bulk. Due to the strong intrinsic spin-orbit coupling, TIs
are promising candidates for spin-orbit torque measurements. Further-
more many ternary Heusler compounds are predicted to have topolog-
ical nontrivial properties. Therefore we investigate spin-orbit torque
effects of different TI Heusler / ferromagnetic hybrid structures like
e.g. YPdBi/Fe by performing harmonic resistance measurements in a
rotating magnetic field up to 1T at a temperature range from 2K to
300K.

MA 48.69 Thu 15:00 Poster Bl
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Electronic structure of topological insulators — eMicHAEL Cz-
ERNER, JONAS FRIEDRICH SCHAFER, CHRISTIAN FrANz, and CHRIS-
TIAN HEILIGER — Justus Liebig University, Giessen, Germany

We present electronic structure calculations of the topological in-
sulators BigTe3, BiaSes, SbaTes by means of the Korringa-Kohn-
Rostoker Green function method (KKR) based on density functional
theory. Since spin-orbit coupling is important for the topological pro-
tected surface states, a fully-relativistic treatment is necessary. We
show that the electronic structure is very sensitive to the chosen rep-
resentation of the underlying potentials. We discuss the differences in
the results of the atomic sphere approximation in comparison to a full-
potential description and show the need of a full-potential calculation
to catch the details of the electronic structure.

MA 48.70 Thu 15:00 Poster B1
Spin textures in 3D topological insulator thin films probed
with iron-oxide based spin detector — eLukasz PLucINskI!,
Markus EscaBacu!, Ewa Mruynczak!, Pika Gospoparic!, MATH-
1as GEHLMANN!, SVEN DoriNG!, GusTav BiHLMavER?, GREGOR
MussLER®, DETLEV GRUTZMACHER®, STEFAN BLUGEL?, and CLAUS
M. ScuNEIDER! — 'PGI-6, FZ Jiilich — ?PGI-1 and IAS-1, FZ Jiilich

— 3PGI-9, FZ Jiilich

We will present high resolution spin- and angle-resolved photoemission
data of the spin-texture of 3D topological insulator thin films (Bi2Te3,
Sb2Te3, Bi2Se3). Spectra were measured using the combination of a
hemispherical electron energy analyzer (MBS Al) with an iron-oxide
based spin detector (Focus Gmbh Ferrum) which allows measuring one
of the in-plane and the out-of-plane spin component of the sample.

We will present new data obtained using He discharge lamp (21.22
eV), Xe microwave source (8.4 €V), and 6 eV laser-based source. We
will compare new spectra, taken at an energy resolution down to ap-
prox. 30 meV, with our previously published data [1, 2] measured
using SPLEED spin detector, where the resolution was 150 meV.

[1] L. Plucinski et al., J. Appl. Phys. 113, 053706 (2013) [2] A.
Herdt et al., Phys. Rev. B 87, 035127 (2013).

MA 48.71 Thu 15:00 Poster Bl

Stability of Weyl semimetals under the formation of charge
density waves — oCHRISTOPH BERKE, PaorLo MIcHETTI, and
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CARSTEN TimM — Institute of Theoretical Physics, Technische Uni-
versitdt Dresden, 01062 Dresden, Germany

In Weyl semimetals, the valence and the conduction bands touch at
point, called Weyl points, with a linear dispersion relation. Weyl points
are topologically protected and thus stable against small perturba-
tions, but may disappear if they annihilate with other Weyl points.
We study an effective J = %-model for the pyrochlor lattice. Previ-
ous studies have predicted the appearance of a Weyl-semimetal phase
together with antiferromagnetic all-in-all-out ordering. We are inter-
ested in the stability of the Weyl points under the formation of charge
density waves that enlarge the unit cell. In the backfolded Brillouin
zone, Weyl nodes that were far apart in the antiferromagnetic phase
end up close together and could possibly annihilate and get gapped
out if this reduces the free energy.

MA 48.72 Thu 15:00 Poster Bl
Experimental realization of a topological p-n junction by in-
trinsic defect-grading — eTHomas BaTHon!, StmoNA AcHILLIZ,
Paoro Skssi!, KonsTaNTIN Koku?, OLEG TERESHCHENKO®, and
MarTHIAS BoDE! — 1Physikalisches Institut, Experimentelle Physik
II, Universitat Wiirzburg, Am Hubland, D-97074 Wiirzburg, Germany
— 2Fisica, Universita Cattolica di Brescia, via dei Musei 41, 25121
Brescia, Italy — 3Novosibirsk State University, 630090 Novosibirsk,

Russia

The extraordinary properties of topological insulators (TIs) are re-
lated to linearly dispersing surface states which exhibit chiral spin-
momentum-locking. Thereby, backscattering is forbidden and spin
currents are intrinsically tied to charge currents. This unconventional
spin-texture makes TIs not only fundamentally interesting, but also of
great practical importance for applications. Within this framework,
the fabrication of topological p-n junctions would represent a pivotal
step towards the design of devices with new functionalities.

Here we demonstrate by transport measurements that the different
defects inevitably incorporated during the growth process of the pro-
totypical material BigTes result in topological p-n junctions. Atomic-
scale STM data combined with ab-initio calculations show that this
is the result of the different doping character of the various intrinsic
defects. The transition region is found to be as narrow as few tens of
nm with a built-in potential of approximately 110 meV.



