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MA 40.1 Fri 11:00 P1A
Functionalized multiwalled carbon nanotubes as container for
Mn2+-based Molecular Magnets — eJANET LESCHNER, CHRIS-
TINE TAESCHNER, MANFRED RITSCHEL, GESINE KREUZER, MOHAMMED
YEHIA, JORGE BORRERO, ANUPAMA PARAMESWARAN, RUDIGER KLIN-
GELER, VLADISLAV KATAEV, ALBRECHT LEONHARDT, and BERND
BUECHNER — Leibnitz Institute for Solid State and Material Research,
IFW Dresden, 01069 Dresden

We present the hydrothermal synthesis of Mn2+-based molecular mag-
nets, their detailed magnetic and structural characterisation and util-
ity as potential packing material for carbon nanotubes (CNTs). The
latter is realised by utilizing open ended diamagnetic CNT carriers
which exhibit no residual catalyst particles. The magnetic properties
of CNT-molecular magnet-complexes are discussed with respect to the
pure material, e.g. manganese-di-mandelate, based on our magnetic
susceptibility and ESR (Electron-Spin-Resonance) studies.

MA 40.2 Fri 11:00 P1A
Magnetic properties of novel binuclear metal-organic com-
plexes — oA. PARAMESWARANY, Y. KRUPskAval, R. KLINGELER!,
V. Katagev!, 1. Brzkisuko?, V. MiLuvykov?, O. KaTaeva?, O.
SINYASHINZ, and B. BUCHNER! — 1IFW Dresden, D-01171 Dresden,
Germany — 2Arbuzov Institute for Organic and Physical Chemistry,
RAS, Kazan, Russia

We present static magnetization and ESR data on novel binuclear com-
plexes containing two transition metal ions TM = Mn or Ni connected
by two 1,2-diphosphocyclopentadienide bridges for different ligands L
= CO, MeCN and PPh3. In the case of TM = Mn, the effective mo-
ment peg is in average close to that of the Mn(II) in the low spin state.
However, we find a systematic substantial increase of p.g by passing
from L = CO (peg = 1.55up) via L = MeCN (2.2up) to L = PPh3
(pet = 2.67 up). The antiferromagnetic (AFM) Curie-Weiss temper-
atures amount to 1K, 17K and 18K for these ligands, respectively.
A systematic change of ESR spectra confirms these observations and
reveals an appreciable anisotropy of the Mn - Mn AFM exchange due
to the spin-orbit coupling effects. We conclude that by changing the
ligand from a strong m-acceptor type (CO) to a weak one (PPh3) one
can tune the electron density at the TM ion thereby affecting its lo-
cal moment, the strength and the anisotropy of the intramolecurar
magnetic exchange. Similarly strong effects are also visible in the Ni
analogs. Surprisingly, however, for Ni complexes the magnetic inter-
action changes to ferromagnetic and is larger in magnitude compared
to the Mn counterpart.

MA 40.3 Fri 11:00 P1A
Mixed-valent maganese high-spin complexes studied by X-ray
spectroscopy methods — eMiriAM BAENSCH!, MANUEL PRrINZ!,
CHRISTIAN TAUBITZ!, KARSTEN KUEPPER?, ANDREAS SCHEURER3,
STEFAN SPERNER®, ROLF W. SAALFRANK®, ANDREI POSTNIKOV?,
and MANFRED NEUMANN! — lUniversity of Osnabriick, Fachbere-
ich Physik, D-49069 Osnabriick — 2University of Ulm, Institut fiir
Festkorperphysik, D-89069 Ulm — 3Universitat Erlangen Niirnberg,
Department Chemie und Pharmazie, D-91058 Erlangen — *Paul Ver-
laine University, Institute de Physique Electronique et Chimie, 1 Bd
Arago, F-57078 Metz, France

The investigations of transition metal containing polynuclear com-
plexes are of current interest due to their relevance to various research
areas like bioinorganic chemistry, molecular magnetism and catalysis.

There are several manganese containing complexes comprising mixed-
I/IV /g

valent Mn ions, e.g. Mn 5’ " -acetate, the wheel-shaped Mn g

MnI7I/III molecules. For the investigation of the electronic and mag-
netic structure of those mixed-valent high-spin complexes, it is impor-
tant to have reference spectra of homonuclear manganese clusters with
different Mn valencies. We present our X-ray spectroscopic and theo-
retical investigations of homo- and mixed-valent molecules, including
X-ray photoelectron spectroscopy (XPS) and X-ray absorption spec-
troscopy (XAS), density functional theory and charge transfer multi-
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plet model (CTM) calculations. We discuss the wheel-shaped, mixed-
valent Mnj2 and Mn7 complexes using our pure Mn! and Mn!! ref-
erence spectra of the Mn!Star, and MnéHSalox compounds.

MA 40.4 Fri 11:00 P1A
DFT studies of magnetic molecules — oSTEFAN LEIDING and
JUERGEN SCHNACK — Universitat Bielefeld, Fakultat fir Physik, Post-
fach 100131, D-33501 Bielefeld

The ability to tune the couplings between the spins of individual tran-
sition metal atoms by controlled attachment of molecular ligands is
investigated with spin-dependent density functional theory. We use
the SIESTA program to study the magnetic properties of molecules
with single ion anisotropy. Vibrational spectra are evaluated as well.

MA 40.5 Fri 11:00 P1A
DMRG studies of magnetic molecules — ¢JOERG UMMETHUM
and JUERGEN SCHNACK — Universitat Bielefeld, Fakultat fiir Physik,
Postfach 100131, D-33501 Bielefeld

The DMRG technique provides a powerful tool for the investigation
of ground state and dynamical properties of low-dimensional strongly
correlated quantum systems [1]. The results are most accurate for
one-dimensional systems with nearest neighbour interactions but an
application to rather complex magnetic molecules described by the
Heisenberg model is also possible [2].

We present new results of our DMRG studies of the antiferromag-
netic Heisenberg icosidodecahedron for different spin quantum num-
bers. Special emphasis is laid on the lowest energy levels in the sub-
spaces of total magnetic quantum number which possess a so-called
rotational band structure for many systems [3].

[1] S. R. White, Phys. Rev. B 48, 10345 (1993); U. Schollwock,
Rev. Mod. Phys. 77, 259 (2005);

[2] M. Exler and J. Schnack, Phys. Rev. B 67, 094440 (2003);

[3] J. Schnack and M. Luban, Phys. Rev. B 63, 014418 (2000).

MA 40.6 Fri 11:00 PI1A
X-ray absorption spectroscopy of molecular magnets —
oZ0E KUGLER!, PATRYK KRzYSTECZKO!, CARL-GEORG FREIHERR
VON RICHTHOFEN!, ELKE ARENHOLZ2, ANDY THOMAS!, THORSTEN
GLASER!, and GUNTER REiss! — 1Bielefeld University, Bielefeld, Ger-
many — 2Advanced Light Source, Lawrence Berkeley National Labo-
ratory, Berkeley, USA

We investigated the MngCr single-molecule magnet (SMM) using x-ray
absorption spectroscopy (XAS). The Cz-symmetric MngCr complex is
based on three molecular building blocks and has a total spin ground
state of S¢ = 21/2. Any application for this molecuar magnets, such
as molecular spintronic devices, require a fundamental understanding
of the SMM’s behavior on surfaces.

We investigated MngCr molecules on different surfaces by using x-
ray absorption spectroscopy. To investigate the SMMs structural be-
havior with respect to the conductivity of the surface we have adsorbed
the molecules on top of 'half” magnetic tunnel junctions (MTJ), where
the top layer is the insulating barrier of a conventional MTJ. By vary-
ing the thickness of the barrier we could influence the conductivity of
the top layer and therefore the interaction of the SMM with the sur-
face. We will present the temperature dependent XA spectra from 3K
up to 300K.

MA 40.7 Fri 11:00 P1A
Inelastic electron tunneling spectroscopy on single molecule
magnets in MgO based magnetic tunnel junctions — eJANA
MUNCHENBERGER, ZOE KUGLER, ANDY THOMAS, and GUNTER REISS
— Bielefeld University, Universitatsstrafie 25, D-33615 Bielefeld

We investigated single molecule magnets (SMMs) on MgO based mag-
netic tunnel junctions (MTJs). The junctions are prepared by dc- and
rf-magnetron sputtering in a vacuum system with a base pressure of
10~ "mbar. The MTJs with MgO barrier are doped with SMMs to
investigate their vibrational modes on the barrier’s surface by IET-
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Spectroscopy.

We tested the MTJs with regard to the influence of several prepa-
ration parameters such as annealing temperature, solvent and solvent
concentration on the barrier and the TMR ratio. We succeeded to pro-
duce MgO based MTJs doped with SMMs with a TMR ratio of about
34% at room temperature and 52% at 13 K (annealed at 170°C).

The vibrational modes are obtained by IETS-measurements at
low temperature. The results are compared with IR-spectra of the
molecules. First measurements showed a good agreement between the
IET-spectra and the IR-spectra of the molecules.

MA 40.8 Fri 11:00 P1A
Investigation of Electronic Spin Dynamics in the Giant Ke-
plerat Molecule FezgMor2 by °"Fe Moessbauer Spectroscopy
and Magnetisation Measurements — oTiL DrELLMANND2 F.
JOCHEN LITTERST!, H.-HENNING KLAUSS2, JURGEN SCHNACK®, BERND
BUCHNER*, ANUPAMA PARAMESWARAN?, RUDIGER KLINGELER*, and
AcHiM MULLER® — 1IPKM TU Braunschweig — 2IFP TU Dresden —
3Fakultit fiir Physik, Uni Bielefeld — “IFW Dresden — ® Anorganische
Chemie I, Uni Bielefeld

In the frustrated polyoxomolybdate nanomolecule FezgMor2, 30
Fe(III) ions (S=5/2) are located on the vertices of an icosidodecahe-
dron coupled via nearest neighbor antiferromagnetic interactions Jy.
However, recent ac suszeptibility measurements by Schroder et al. [1]
show that the interactions are non-isotropic and can be described by
a random distribution around Jg.

We performed 57Fe Moessbauer spectroscopy on this system down to
2 K. Dynamic magnetic hyperfine spectra with magnetically inequiva-
lent sites appear below 6 K. We conclude slow paramagnetic relaxation
in agreement with dc magnetisation measurements. Furthermore, the
magnetic field dependence at low temperatures (T=50mK) has been
studied by ac susceptibility measurements. No magnetsation steps
could be observed as predicted by the quantum rotational band model
[2]. The implications of our results on this low temperature quantum
model are being discussed on the poster.

[1] C. Schroder et al., Phys.Rev.B 77 (2008), 224409

[2] J. Schnack et al., Europhys. Lett., 56 (6), pp. 863-869 (2001)

MA 40.9 Fri 11:00 P1A
Spin states of a novel Ni(II) trimer complex — eY.
KRUPSKAYA!, A. PARAMESWARAN!, A. ALFONSOV!, R. KLINGELER!,
V. KaTaEv!, B. BUCHNER!, M. GRESSENBUCH?, and B. KERSTINGZ —
HFW Dresden, D-01171 Dresden — 2Institute of Inorganic Chemistry,
University of Leipzig, D-04103 Leipzig
We have investigated magnetic properties of a novel macrocyclic
chelate trinuclear Ni(II)-Complex [Niz(L)(OAc)2] with [O3NoNi(u-
S)Ni(N2O2)(u-S)NiN2 O3] as the core by measurements of the static
magnetization M and high-frequency v tunable electron spin resonance
(HF-ESR). Both temperature T and magnetic field B dependences
of M reveal an appreciable antiferromagnetic coupling between three
Ni(II) (3d®, Sni = 1) ions in the complex which is maintained by u-
sulphur bridges. The data on the saturation magnetization at T'= 2 K
give evidence that the ground state of the molecule can be character-
ized by a total spin S{°® = 1. A strong nonlinear development of the
inverse magnetic susceptibility x(T)~' = [M(T)/B]~! in the range
T = 2 — 100K measured at B = 1 and 5T indicates a thermal acti-
vation of high energy spin multiplets S{°® = 2 and S§°* = 3. In this
T-regime HF-ESR measured at v = 92 — 350 GHz and B up to 15T
reveals multiple excitations associated with the intramultiplet spin-flip
transitions. The v-dependence of the resonance field of the ESR modes
yields a magnetic anisotropy gap of the order of 50 GHz (~ 2.4 K) and
a g-factor of ~ 2.2. We propose a scheme of the energy spectrum of the
spin states and discuss the relationship between magnetic interactions
and the topology and chemical bonding in this spin trimer complex.

MA 40.10 Fri 11:00 P1A
Tuning the static and dynamic magnetization properties of
exchange bias modulated thin films — eCHRISTINE HAMANN?,
JEFFREY McCCORD!, JURGEN FASSBENDER?, ROLAND MATTHEIS?,
RAINER KALTOFEN!, RUDOLF SCHAFER!, and Lupwic ScHuLTZ! —
HFW Dresden — 2Forschungszentrum Dresden-Rossendorf — 3IPHT
Jena

Aiming for new magnetic properties, the lateral combination of differ-
ent magnetic properties into hybrid magnetic thin film structures are
of increasing interest. We investigated exchange bias patterned thin
NiFe/IrMn films to correlate the static and dynamic magnetization
processes of the artificial hybrid material to the intrinsic material prop-

erties. Arrays of stripes with modulated exchange bias, i.e. exchange
bias strength and direction, and a periodicity of a few micrometers
were created. Inductive magnetometry revealed a distinct influence
of geometry and orientation on the magnetization loop yielding either
single-step shifted hysteresis loops or two-step loops with exchange
spring effect. By means of high resolution Kerr microscopy, this could
be attributed to either coherently or separately reversed stripe mag-
netization. As for the dynamics, the films exhibited either multiple
resonance frequencies (as superposition of the input properties) or a
single hybrid resonance frequency. The acquired frequencies at zero
bias field as well as according damping parameters could be varied
by a factor of about two. The different phenomena are discussed in
terms of direct exchange coupling via the extended NiFe film as well
as quasi-magnetostatic interactions at the stripe interfaces.

MA 40.11 Fri 11:00 P1A
Modification of the magnetostatic coupling in
NiFe/Au/Co/Au multilayers by He-ion bombardment

through a nanosphere mask — eOLIVER BunL!, DIETER ENGEL!,
TanjA WEIs!, ARNO EHRESMANN!, W. GLaPKA2, PIoTR KUSWIK?,
MACIES URBANIAK2, M. BLASZCZYK2, BOGDAN SzZYMANSKI2, FELIKS
STOBIECKIZ, I0SIF SVEKLO3, ANDRZEJ MAZIEWSKI®, and K. Joszwiak?
— IDepartment of Physics and Center for Interdisciplinary Nanostruc-
ture Science and Technology (CINSaT), University of Kassel, Heinrich-
Plett-Str. 40, 34132 Kassel, Germany — 2Institute of Physics, Polish
Academy of Sciences, Poznaini, Poland — 3Faculty of Physics, Uni-
versity of Bialystok, Poland — “Poznaii University of Technology,
Institute of Materials Science, Poznan, Poland

He-ion bombardment through a nanosphere mask enables locally a de-
fined modification of the magnetostatic coupling between the NiFe and
the Co layers. A single layer of polystyrene nanospheres arranged in a
regular hexagonal lattice on top of the layer system can be used as a
lithography mask in combination with keV-He-ion bombardment, re-
sulting in local anisotropy reductions around the spheres. This could
be visualized by a regular artificially created domain structure with
hexagonal symmetry, observed when a perpendicular-to-plane mag-
netic field of a certain value has been applied [1]. First results of VSM
and MFM measurements will be presented.

[1] W. Glapka, P. Ku$wik, I. Sveklo, M. Urbaniak, K. Jézwiak,
T. Weis, D. Engel, A. Ehresmann, M. Blaszczyk, B. Szymanski, A.
Maziewski, F. Stobiecki, Acta. Phys. Pol., (2008) at press

MA 40.12 Fri 11:00 P1A
Controlled positioning of nanobeads by strayfields of artifi-
cial topographically flat magnetic patterns generated by keV-
He-ion bombardment — eDANIEL LENGEMANN, ALLA ALBRECHT,
JANNICK LANGFAHL-KLABES, TANJA WEIS, DIETER ENGEL, and ARNO
EHRESMANN — Department of Physics and Center for Interdisciplinary
Nanostructure Science and Technology (CINSaT), University of Kas-
sel, Heinrich-Plett-Str. 40, D-34132 Kassel

Ion bombardment induced lateral magnetic patterning (IBMP) has
been used to generate different magnetic patterns (artificial domains)
in an IrMn/NiFe bilayer system without changes in the surface topog-
raphy. This technique enables to create areas with effective antiparallel
magnetizations in adjacent patterns stable in remanence. In the result-
ing stray fields (essentially emitted by the artificial domain walls) it is
possible to position nanobeads along these walls. The dependence of
this positioning on the domain wall width, domain wall type and size
of the nanobeads will be discussed and first results will be presented.

MA 40.13 Fri 11:00 P1A
Comparison of the behaviour of Magnetic Force Microscopy
tips in measurements in external in-plane magnetic fields
— oCHRISTOPH SCHMIDT!, TANJA WEIS!, DIETER ENGEL!, ARNO
EHRESMANN!, VOLKER HOEINK?, JAN SCHMALHORST?, and GUENTER
REISs?2 — 1Department of Physics and Center for Interdisciplinary
Nanostructure Science and Technology (CINSaT), University of Kas-
sel, Heinrich-Plett-Str. 40, 34132 Kassel, Germany — 2University
of Bielefeld, Department of Physics, Nano Device Group, P.O. Box
100131, 33501 Bielefeld, Germany

Magnetic Force Microscopy (MFM) measurements in external in-plane
magnetic fields are influenced by the undesired effect of the field on
the magnetic moment of the tip. A simple approach is to use the
point dipole approximation and consider this effect as a tilt of the
tip’s magnetic dipole moment. By measuring a topographically flat
calibration sample with an artificially created periodic magnetic pat-
tern, stable in a certain external magnetic field range this tilt can be
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determined [1]. The fabrication procedure of ion bombardment in-
duced magnetic patterning (IBMP) for such calibration samples and
results of the calibration of two different kinds of commercial MFM
tips will be discussed.

MA 40.14 Fri 11:00 P1A
Study of interfacial spin glass layer in exchange coupled
NigoFezo/IrigMng; bilayers — eS. K. MisHra, F. Rapu, H. A.
DURR, and W. EBERHARDT — Albert-Einstein Str. 15, D-12489,
Berlin, Germany

We report on an experimental study of the angular and an-
tiferromagnet thickness dependence of exchange coupling in the
NigoFe20/Ir1igMng; polycrystalline bilayers. The longitudinal compo-
nent of the magnetization yields a very rich phenomenology at critical
thickness of antiferromagnet. The experimental study suggests a non
monotonic behavior for both exchange bias and coercivity fields as the
function of antiferromagnetic layer thickness. These results are dis-
cussed within the framework of the spin glass model of the exchange
bias. Simulations of the magnetic hysteresis loops suggest a varia-
tion of the antiferromagnetic anisotropy and of the other interfacial
exchange coupling parameters across the critical thickness of the anti-
ferromagnet layer.

MA 40.15 Fri 11:00 P1A
Highly ordered spin-states in epitaxial [Co/Cr/Fe/Cr(001)],
spin-valve type superlattices — oFRANK BRUSSING!, BORIs
TOPERVERG!, MAXIMILIAN WOLFF!, HARTMUT ZABEL', and KATHA-
RINA THEIS-BROHL? — !Department of Physics, Ruhr-University
Bochum, 44780 Bochum, Germany — 2University of Applied Sciences
Bremerhaven, 27568 Bremerhaven, Germany

We have grown [Co/Cr/Fe/Cr(001)],, epitaxial superlattices on MgO
(001) by molecular beam epitaxy with spin valve properties. We ad-
justed the film thickness of Fe and Co layers such that their magne-
tization magnitudes are roughly equal. For a proper spin-valve type
behavior the Cr spacer thickness was chosen as to provide a week anti-
ferromagnetic coupling in remanence. The quality of the layering and
the epitaxial relationship were verified via x-ray methods. The layer
resolved magnetization in the as-grown state and with an applied mag-
netic field was studied by olarized neutron reflectometry. Ferromag-
netic and antiferromagnetic alignment between neighboring Co and
Fe layers can be recognized via intensity variations of the superlattice
Bragg peaks, which are different for odd and even orders. Interestingly,
additional half-order peaks appear in the asgrown state indicating a
new possibly spiral magnetic state. Applying a magnetic field removes
this state irreversibly. We speculate that a combination of magnetic
anisotropy and dipolar coupling during growth governs the spiral state.
This project was supported by the DFG via SFB491.

MA 40.16 Fri 11:00 P1A
Superparamagnetic Switching of Two-dimensional Mag-
netic Islands Studied by Monte Carlo Simulation — eTHIM
STAPELFELDT, ELENA Y. VEDMEDENKO, STEFAN KRAUSE, GABRIELA
HERrzOG, and ROLAND WIESENDANGER — Institut fiir Angewandte
Physik, Universitdt Hamburg, Jungiusstrasse 11, 20355 Hamburg

Small islands of magnetic material with strong uniaxial anisotropy can
be used to store binary information. To maximize the bit density of
storage devices consisting of magnetic islands, the size of these islands
has to be shrunk as much as possible. A critical bit density is reached,
when the islands become so small that they approach the superpara-
magnetic (SP) limit.

We present a theoretical investigation of the superparamagnetic be-
havior of two-dimensional Fe/W(110) islands by means of a Monte
Carlo simulation based on a single flip Metropolis algorithm. In our
simulations the SP region is defined by characteristic temperatures,
that indicate the transitions between different magnetic states, i.e.
from paramagnetic to SP and from SP to ferromagnetic state. We
present the size dependence of the characteristic temperatures, the en-
ergy barriers AE and attempt frequencies vg. We compare the energy
barriers with energy barriers derived via SP-STM measurements and
give a suggestion of the dominating switching mechanism.

MA 40.17 Fri 11:00 P1A
Kondo effect in a magnetic trimer — ePHILIPP KNAKE and
ALEXANDER CHUDNOVSKIY — 1. Institut fiir Theoretische Physik, Uni-
versitdt Hamburg

The system under consideration is a magnetic trimer on a metallic

substrate. To describe it, we use an Anderson model in the low energy
sector and in mean field theory. The spin degrees of freedom are taken
into account by a fermionisation method first suggested by Popov and
Fedotov. While for one single magnetic impurity the physics will be
governed by the Kondo-effect, in the case of the magnetic trimer there
additionally occur geometric effects (related to the RKKY effect). In-
stead of just one Kondo-temperature characterising the system of a
single atom, there arise three characteristic temperatures in the latter
case, the highest determining the physics. For some special geometries
of the trimer, like the equilateral triangle and the linear chain, one can
solve the mean field equations analytically in some limiting cases and
thus achieve analytical expressions for the characteristic temperatures.

MA 40.18 Fri 11:00 P1A
Influence of magnetostatic interaction between nanoparticles
on the magnetization behavior : Comparison between experi-
ments and simulations — eSRINIVASA RAO SARANU, BROOK ESSEYE
ANSHEBO, and ULRICH HERR — Institute of Micro and Nanomateri-
als,Ulm University,89081 Ulm,Germany

To achieve high density data storage in pattern recording media the
particles must arrange as close as possible. Influence of area coverage
of the particles on magnetization behavior was studied. Co and Ni
nanoparticles were prepared using plasma gas condensation technique.
Diameter and area coverage of the particles were measured using SEM.
To study the effect of magnetostatic interaction on magnetization be-
havior, particles was deposited on Si substrate and in-situ covered with
Cu film. The area coverage of the particles varied from 3% to 20%.
Hysteresis curves for these samples were recorded with field applied
in-plane and perpendicular to the substrate using vibrating sample
magnetometry (VSM). Co particles with an average diameter of 30nm
show ferromagnetic behavior at room temperature. When the coverage
exceeds 5 %, the remanent magnetization along the in-plane direction
was larger than that perpendicular to the sample, whereas the satu-
ration field was smaller, which can be attributed to the magnetostatic
interaction between the particles. In 40 nm Ni particles, similar behav-
ior was observed but effect of magneto static interaction was smaller
than for the Co particles. Influence of interactions on switching field
distribution of the particles was studied. The results are compared
with micromagnetic simulations of suitable model systems.

MA 40.19 Fri 11:00 P1A
The use of XMCD to determine the magnetic and struc-
tural composition of nanoparticles — eDANIELA NOLLE!, EBER-
HARD GOERING!, LIBERATO MANNA2, ALBERT FIGUEROLAZ, THOMAS
TieETZE', SEBASTIAN BRUCK!, and GISELA ScHUTz! — 'Max Planck
Institute for Metal Research, Heisenbergstr. 3, 70569 Stuttgart, Ger-
many — 2National Nanotechnology Laboratory of CNR-INFM, Unita
di Ricerca IIT, Distretto Tecnologico ISUFI, via per Arnesano km. 5,
1-73100 Lecce, Italy

We have investigated different FePt/FeOx nanoparticles using X-ray
magnetic circular dichroism (XMCD). All investigated nanoparticles
are produced in a ”one-pot”-synthesis and consist of a FePt core (fcc
structure) and a FeOx shell (inverse spinell structure) in different vol-
ume ratios.To determine the structural and magnetic composition of
the nanoparticles we performed XMCD measurements both in the sur-
face sensitive total electron yield mode (TEY) and the bulk-sensitive
transmission mode. The measured spectra have been analysed in terms
of a linear superposition of suitable reference data of metallic FePt,
Magnetite (Fe304), and Maghemite (7-Fe203). A comparison be-
tween TEY and transmission measurements for the 18 nm hybrid sys-
tem shows, that the iron oxide shell is mainly magnetite like, while the
surface has predominantly maghemite character.This method demon-
strates the strength of simultaneously performed XMCD experiments
utilizing different scanning depth measurement modes and provides a
detailed structural and magnetic model for the investigated nanopar-
ticles, which is consistent to corresponding SQUID measurements.

MA 40.20 Fri 11:00 P1A
Magnetic field effect on the assembly of FePt and CuAu
nanoparticles from the gas phase on amorphous carbon —
eUTE QUEITSCH, INGE LINDEMANN, DARIUS POHL, BERND RELLING-
HAUS, and LupwiG ScHULTZ — IFW Dresden, P.O. Box 270116 D-
01171, Germany

The key to successful applications of nanoparticles is their organization
at the nanoscale, i.e. the creation of defined and regular nanostructures
of particles with controlled morphology in highly ordered arrays. Gas
phase preparation has proven to allow for the preparation of nanopar-
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ticles of various materials with narrow size distribution. A regular
arrangement of the particles was accomplished by self organization on
bacterial S layer templates [1]. One problem inherent to this approach
is the agglomeration of the nanoparticles due to the statistical arrival
at the substrate. The deposition of gas phase prepared FePt nanopar-
ticles with 5 nm in size in the presence of a magnetic field of 1 T
onto carbon-coated TEM grids leads to the formation of hexagonal-
like particles patterns with interparticle distances of 7Tnm and thereby
to a significant decrease of agglomeration [2]. Interestingly, compara-
ble results are found for CuAu nanoparticles. The magnetic properties
of the CuAu nanoparticles and the physical origin for the observed
self-organization are discussed.

[1] U.Queitsch et al., Appl. Phys. Lett. 90, 113114 (2007)

[2] U.Queitsch et al., J. Phys. D: Appl. Phys., 41 (2008)

MA 40.21 Fri 11:00 P1A
Synthesis and magnetic characterisation of MnAs nanopar-
ticles on GaAs surfaces — eMICHAEL WOLFF!, MARIA MESSINGZ,
KNuT DEPPERT?, and KORNELIUS NIELSCH! — Univ Hamburg, Inst
Appl Phys, D-20355 Hamburg, Germany — 2Lund Univ, S-22100
Lund, Sweden

In order to explore the possibility to generate ferromagnetic nanopar-
ticles via annealing of monodisperse aerosol particles, Mn particles are
generated in a spark discharge and then, after being sintered and size-
selected in an aerosol setup, deposited on (111)B-GaAs substrates.
The Mn particles transform into MnAs particles by annealing them
under an Arsine background pressure. The reaction takes place in a
MOVPE chamber under hydrogen atmosphere. The particle diame-
ter can be controlled and is varied between 15 and 40 nm. While
the crystallographic orientation of the Mn particles before annealing is
randomly distributed, the crystal structure of the MnAs particles after
annealing seems to be determined by the GaAs surface. The magnetic
properties are studied using a SQUID magnetometer. The coercive
field is expected to depend on the particle diameter and the orienta-
tion of the applied field. The substrate’s influence on the magnetic
properties is investigated by comparing particles on different GaAs
surfaces.

MA 40.22 Fri 11:00 P1A
Tuning the Dimensionality and Magnetic Properties of Mixed
Valence Mn(II)/Mn(III) Coordination Polymers — SUDAR-
SHANA MUKHERJEE!, YANHUA LAN!, e GEORGE KOSTAKIS?2, REDOLPHE
CLERAC3, CHRISTOPHER ANSON!, and ANNIE PowgLL2 — lInstitut
fiir Anorganische Chemie der Universitat Karlsruhe, Engesserstr.
15, D-76131 Karlsruhe, Germany — 2Institut fiir Nanotechnologie,
Forschungszentrum Karlsruhe, Postfach 3640, D-76021 Karlsruhe, Ger-
many — 3Université de Bordeaux, UPR 8641, Pessac, F-33600, France

Four 3D metal organic frameworks and the 1D coordination polymer
have been synthesized. The 3D frameworks of compounds can be de-
scribed as diamondoid networks. Magnetic studies show that weak
MnlII-MnlII antiferromagnetic interactions (in the range of -0.55 -
0.22 K) mediated by syn-anti carboxylate bridges are present in all
compounds. While the 1D coordiantion polymer remains paramag-
netic down to 1.8 K, the 3D networks exhibit long-range ferrimagnetic
ordering below 7.4 K (1), 4.6 K (2), 3.0 K (3) and 7.7 K for 4. The
decrease of the critical temperature reflects the increase of the coordi-
nation sphere number around the Mn(II) site from four in 1, five in 2
and six in 3 that lower the bond strength and also the magnetic inter-
actions. This result also reinforces the hypothesis that the structures
of 1 and 4 are similar as also suggested by the X-ray analysis.

MA 40.23 Fri 11:00 P1A
Magnetoelastic effects of magnetic nanoparticles in a copoly-
mer matrix — eW. SCHIRMACHER!, A. OMRAN?, L. ScauLz3, S.
VaLLopPiLLy?, P. BONI?2, W. PETRY?, and P. MULLER-BUSCHBAUM? —
nstitut fir Physik, Universitdt Mainz — 2Physik-Department E13,
TU Miinchen — 3Universite de Fribourg, Switzerland — 4LENS Indi-
ana Synchrotron Facility, Bloomington IN, USA

Magnetic properties of thin composite films, consisting of
polystyrene-coated ~-FeaOs (maghemite) nanoparticles embedded
into polystyrene-block-polyisoprene (PS-b-I) matrices, have been in-
vestigated. The magnetization measured as a function of external
field and temperature show typical features of “super-paramagnets”,
including a hysteresis at low temperatures and dispersive blocking,
as expected for polydispersive samples. However, the differential
magnetic susceptibility depends only weakly on temperature between
roomtemperature and 2K. This strongly contradicts the superpara-

magnetic model, for which a Curie law is expected. We are able to
explain our findings if we assume a mechanical twist of the particle due
to the applied field. This coupling mechanism yields a temperature-
independent susceptibility which is inversely proportional to the shear
modulus of the copolymer matrix. We are able to successfully fit the
hysteresis curves of our samples with this model.

MA 40.24 Fri 11:00 P1A
Templated self-assembly of Fe3O4 nanoparticles in litho-
graphically nanopatterned lines — eMARIA JOSE BEeNITEZDZ,
OLeEG PeTRACIC!, MATHIAS FEYEN?, ANHUI Lu2?, and HARTMUT
ZABEL! — lInstitut fiir Experimentalphysik /Festkorperphysik, Ruhr-
Universitit Bochum, D-44780 Bochum — 2Max-Planck Institut fiir
Kohlenforschung, D-45470 Miilheim an der Ruhr

We report on self-assembled Fe3O4 nanoparticle films on silicon sub-
strates. Furthermore, using electron beam lithography we fabricate
patterned trenches of 100-1000nm width for the assisted self-assembly
of magnetite nanoparticles. The nanoparticles with a diameter of 20
nm were synthesized by thermal decomposition of iron oleate complex
in trioctylamine and oleic acid. Individual nanoparticle behavior is
governed by superparamagnetism. Above the blocking temperature,
the self-assembled films and the templated nanoparticles show collec-
tive behavior due to dipolar coupling as evidenced from magnetometry
measurements.

MA 40.25 Fri 11:00 P1A
The effect of the sputtering gas (Ar, Xe) on FePt clusters
formation, structural and magnetic properties — ®VALENTINA
CANTELLI, JORG GRENZER, JOHANNES VON BORANY, and JURGEN FASS-
BENDER — Institute of Ion Beam Physics and Materials Research,
Forschungszentrum Dresden-Rossendorf, Dresden, Germany

L1g FePt phase is widely studied for magnetic recording media be-
cause of an excellent magnetocrystalline anisotropy (Ky ~ 5-8 x 10~7
erg/cm3) and large magnetic moments. [1] We will report about the
effect of the sputtering gases, Ar and Xe, on FePt clusters forma-
tion using magnetron sputtering deposition at high working pressures.
Sequential monolayers or co-deposition have been investigated com-
paratively. 5 or 3 nm thick layers were deposited at RT onto SiOs/Si
substrates, subsequently annealed at 550°C in order to induce the
A1-L1g ordering transformation. The highest L1lg fraction was found
using Xe as sputtering gas. Xe ions impact enhances layers coarsening
in as-deposited films: 2 nm crystallites agglomerate in clusters having
a lateral size of about 50 nm; and decreases the transformation activa-
tion energy reducing the critical thickness for the ordering transition.
Layers deposited with Ar as sputter gas show an almost close morphol-
ogy. Strong ferromagnetic behavior has been obtained only in the case
of a sequential monolayers deposition, underlining the importance to
reduce the diffusion path to an atomistic scale. [2]

[1] H. Kanazawa, G. Lanhoff, T. Suzuki, J. Appl. Phys. 87 (2000)
6143; [2] M. L. Yan, N. Powers, D. J. Sellmyer, J. Appl. Phys. 93
(2003) 8292

MA 40.26 Fri 11:00 P1A
Influence of ligands on magnetic properties of chemically
synthesized FePt-nanocrystallites — eTHoMAS TRAUSSNIG!,
STEPHAN LANDGRAF?, KLEMENS RUMPF?, PETRA GRANITZER?, ILSE
LETOFSKY-PAPST*, KARIN WEWERKA?, GERALD KOTHLEITNER?,
HeiNnz KRENN3, and RoLaND WURscHUM! — lInstitut fiir Materi-
alphysik, Technische Universitat Graz, Petersgasse 16, A-8010 Graz,
Austria — 2Inst. f. Physikalische & Theoret. Chemie, TU Graz —
3Inst. f. Physik, Karl-Franzens-Universitat Graz — 4Inst. f. Elektro-
nenmikroskopie & Feinstrukturforschung, TU Graz

FePt-nanoparticles have attracted considerable interest recently with
respect to possible application potentials for future storage media.
FePt-particles were synthesized chemically by thermal decomposition
of iron pentacarbonyl and reduction of platinum acetylacetonate. The
spherical particles with a small diameter of 3.4 nm and a narrow
size distribution are coated by oleic acid and oleylamine. Variation
of the particle distance can be obtained by a ligand exchange pro-
cess, substituting the oleic acid/oleylamine ligand shell by an octanoic
acid/octylamine or an hexanoic acid/hexylamine ligand shell. The in-
fluence of the different ligand shells as well as of subsequent thermal
annealing on the superpara- and ferromagnetic behaviour is studied by
SQUID magnetometry.

Acknowledgement: Financial support by FWF - Austrian Science
Fund (project S10405-N16) is appreciated.
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MA 40.27 Fri 11:00 P1A
Magnetische Nanopartikel als Ultraschall- / Visko-
sitidtssensoren. — eCHRISTIAN HOHL, NOURI ELMILADI und KARL
MAIER — Helmholtz-Institut fiir Strahlen- und Kernphysik, Rheinische
Friedrichs-Wilhelm Universitit, Bonn, Germany

Magnetische Nanopartikel (MNP) bestehen aus magnetischen Kernen
die in nichtmagnetische Hiillen von einigen 10 nm eingelassen werden.
Die Hiille kann weiter chemisch funktionalisiert werden und dazu die-
nen, die MNP kolloidal in Losung zu bringen.

Durch eine asymmetrische Beschichtung der Hiille, z.B. mit orga-
nischen Molekiilen, kann das MNP durch Ultraschall (US) in Kipp-
schwingungen versetzt werden. Das aufgrund der magnetischen Aniso-
tropie an das Partikel gebundene magnetische Moment sendet dann
Radiosignale mit US Frequenz. Das so erzeugte lokale Wechselfeld
kann {iber Kernspinresonz am Losungsmittel ortsaufgelost nachgewie-
sen werden. Die Amplitude des Wechselfeldes hiangt iiber die Schwin-
gungsamplitude der MNP von der Viskositdt des Losungsmittels und
der Ultraschallamplitude ab.

Die Methode eignet sich auch, um chemische Reaktionen an den
praparierten MNP’s messtechnisch zu verfolgen. Umsetzung und An-
wendung in medizinischer Diagnostik werden prasentiert.

MA 40.28 Fri 11:00 P1A
Carbon coated Fe, Co and Ni Nanoparticles produced by
High Pressure CVD and their potential for Medical Appli-
cations — eA. A. EL-GENDY, E. M. M. IBRAHIM, V. KHAVRUS, Y.
KRUPSKAYA, A. LEONHARDT, R. KLINGELER, and B. BUCHNER — Leib-
niz Institute for Solid State and Materials Research (IFW) Dresden,
Germany

Fe@QC, Co@QC and Ni@QC nanocapsules have been produced by high
pressure chemical vapour deposition (HPCVD). Scanning electron mi-
croscopy images prove that most of the particles are coated with car-
bon. High resolution transmission electron microscopy imaging con-
firms that these particles have a broad size distribution and a core/shell
structure. In addition, individual nanoparticles are found inside a car-
bon capsule as well as several particles together in one shell. X-ray
diffraction confirms the phases and allows calculating the average par-
ticle size from the width of the peaks. Our magnetisation studies
confirm that the coated particles are ferromagnetic up to 400 K. AC
magnetic heating studies have been performed which imply the poten-
tial of carbon coated nanomagnets for applications in hyperthermia
therapies.

MA 40.29 Fri 11:00 P1A
Magnetically filled Carbon Nanotubes for Hyperther-
mia — eYULIA KRUPSKAYA!, CHRISTOPHER MAHN!, ANUPAMA
PARAMESWARAN', ARTHUR TAYLOR?, KAl KRAMER?, ANJA WOLTER!,
SiLkE HAMPEL!, RUDIGER KLINGELER!, and BERND BUCHNER! —
! Leibniz Institute for Solid State and Materials Research (IFW) Dres-
den, Germany — 2Department of Urology, Medical Faculty, Dresden
University of Technology, Germany

We present a detailed magnetic study of filled Carbon Nanotubes
(CNT), which highlights their potential for contactless magnetic heat-
ing in hyperthermia cancer treatment. We have performed magnetic
field and frequency dependent AC magnetic heating experiments on
Fe- and Co-filled CNT dispersions. We observe a substantial temper-
ature increase of CNT dispersions under applied AC magnetic fields
in different media. DC and AC magnetization studies were done in
order to elucidate the heating mechanism. We observe a different
magnetic response of CNT powders compared to CNT dispersed in
aqueous solution, e.g., ferromagnetic Fe-CNT in powder do not show
any hysteresis when being dispersed in liquid. Differences in the AC
susceptibility confirm this observation. Our data indicate the motion
of Fe-CNT in liquid under applied magnetic fields.

MA 40.30 Fri 11:00 P1A
Magnetotransport studies of the anisotropic and domain wall
magnetoresistance in Co nanowires — eFRANCIS BERN, JOSE
BARZOLA-QUIQUIA, and PABLO EsSQUINAZI — Division of Supercon-
ductivity and Magnetism, University of Leipzig, D-04103 Leipzig

Cobalt wires of width x thickness ~ 300...600 nm X 35 nm and cross
sectional area — length ratios between 1.3 and 4 nm were prepared
by electron lithography. The magnetoresistance as a function of field,
angle between field and current, and between 4 K and 250 K was mea-
sured. The observed domain wall magnetoresistance of —0.65% and
an anisotropic magnetoresistance effect of 1.6% at 4 K are higher than

in similar works reported in the literature. The measured angle and
temperature dependences of the coercive field agree with theoretical
expectations. The achieved resolution in the magnetotransport mea-
surements allows us to study the influence of notches and constrictions
on the behavior of the magnetoresistance of the nanowires.

MA 40.31 Fri 11:00 P1A
Correlation of magnetic properties of electrodeposited Fe
nanowires with deposition conditions and morphology —
VERONIKA HAHNEL!2, eHEIKE SCHLORB!, SEBASTIAN FAHLER!, and
LupwiG ScaurLrzh2 — MIFW Dresden, P.O. Box 270116, 01171 Dres-
den, Germany — 2TU Dresden, Faculty of Mechanical Engineering,
Institute of Material Science, 01062 Dresden, Germany

Periodic arrays of magnetic nanowires deposited in self-organised
nanoporous templates have recently attracted much attention in fun-
damental and applied research. Scientific interest focuses on these low
dimensional nanostructures, as significant changes in terms of chemical
and physical properties compared to bulk material are expected.

In this study Fe nanowires were deposited using DC voltage into a
nanoporous aluminum oxide membrane with a pore diameter of 70
nm and an interpore distance of 110 nm. By adjusting the deposition
time the wire length was varied up to 10 um. With increasing length
we observe that the axis perpendicular to the wire axis becomes the
magnetically hard axis due to shape anisotropy. In addition, two dif-
ferent slopes are observed in magnetisation curves measured along the
wire axis for long wires. Since this behaviour is not expected for iso-
lated wires, it is discussed with respect to magnetostatic interactions
favouring an antiferromagnetic alignment of neighbouring wires. As
these features are only observed for wires having a smooth morphol-
ogy, the influence of varied deposition conditions like potential, Fe?+
concentration and the electrolyte composition (e.g. adding HzBO3)
on morphology and magnetic properties is analysed in detail.

MA 40.32 Fri 11:00 P1A
Weak electron localization and enhanced electron electron
interaction in epitaxial Fe wires on GaAs(110) — eCHRISTOPH
HassEL, FLORIAN M. ROMER, GUNTER DuUMPICH, and JURGEN LIND-
NER — Fachbereich Physik, AG Farle, CeNIDE, Universitdat Duisburg-
Essen, 47048 Duisburg, Germany

Epitaxial Fe films are prepared on GaAs(110) substrates. Structural
investigations of these films are carried out using LEED and IV-LEED.
After capping the Fe-films with Ag and Pt to prevent an oxidation,
we determined the anisotropy constants of the Fe films using ferro-
magnetic resonance (FMR) and SQUID. The films are subsequently
structured into wires using electron-beam lithography and Ar-ion beam
etching. Fe wires in the range of 100 to 3000 nm are studied. Due to
the interplay of uniaxial and fourfold anisotropy of Fe/GaAs(110), it is
possible to structure the wires, so that the effective easy axis of mag-
netization is transversal to the long wire axis [1]. This is proven by
magnetic force microscopy, magnetoresistance and by micromagnetic
simulations using the OOMMEF' code. By varying the widths of the
wires and thus the shape anisotropy, one can change this effective easy
axis of magnetization. We measured the low temperature magnetore-
sistance behaviour of these wires in order to find contributions of the
weak electron localization. However, our results can be quantitatively
explained in the framework of enhanced electron-electron interaction
and no effect of weak electron localization was found.

[1] C. Hassel, F. M. Romer, R. Meckenstock, G. Dumpich, and J.
Lindner, Phys. Rev. B 77, 224439 (2008)

MA 40.33 Fri 11:00 P1A
Competition of Shape and Magnetocrystalline Anisotropies
in Electrodeposited Co Nanowires — AJEET K. SRIvasTAV!:2
eHEIKE SCHLORB!, SEBASTIAN FAHLER', and Lupwic ScHuLrz! —
HFW Dresden, Germany — 21IT Kanpur, India

Ordered arrays of magnetic nanowires are of high interest for both
fundamental understanding of magnetism in low dimensions as well
as many applications ranging from biological, chemical to informa-
tion storage systems. They allow studying unexpected effects of dif-
ferent magnetic anisotropies and magnetostatic interactions. Cobalt
nanowires are expected to show a complex behaviour due to its hexag-
onal structure and the resulting high magnetocrystalline anisotropy.
Cobalt nanowires were electrodeposited into AAO templates using a
single sulphate electrolyte partly buffered by boric acid. The influ-
ence of different pH values on structure and temperature dependent
magnetic properties was investigated. At high pH and room temper-
ature the easy axis is aligned parallel to the wire axis as expected for
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high aspect ratio nanowires due to shape anisotropy. Competing ef-
fects of shape and magnetocrystalline anisotropies result in a nearly
isotropic behaviour at low pH values, when the hexagonal c-axis is ori-
ented perpendicular to the wire axis. Due to the strong temperature
dependency of the magnetocrystalline anisotropy the easy magnetiza-
tion direction in Co nanowires changes from parallel to perpendicular
to the wire axis when decreasing temperature. The crossover temper-
ature strongly depends on electrolyte pH indicating changes in both
fraction and orientation of the hexagonal phase when pH is increased.

MA 40.34 Fri 11:00 P1A
Magnetoresistance Measurements of Magnetic Nanowires
Lithographically Contacted by an Optical Microscope — ¢T1M
BOHNERT, JUDITH MOSER, KRISTINA PITZSCHEL, SHADYAR FARHANG-
FAR, ROBERT ZIEROLD, LARS BOCKLAGE, ULRICH MERKT, GUIDO
MEIER, and KORNELIUS NIELSCH — Institut fiir Angewandte Physik,
Universitdt Hamburg

We fabricate pm-sized structures using projection photolithography
with a modified optical microscope. This setup provides a fast and
simple way to four-point measurements on individual nanowires. A
2 x 2 em? rotatable printed foil mask can be projected on an area down
to 300 x 300 wm? allowing us to create pm-sized features. The tech-
nique grants complete visual control over the mask alignment, which is
a huge advantage compared to conventional lithography techniques for
contacting prepatterned structures. We define four probe low-ohmic
contacts to electrochemically synthesized Ni nanowires of different dia-
meters. The switching behavior of the wires is studied by anisotropic
magnetoresistance measurements. We will present details of the sam-
ple processing and first magnetoresistance measurements. The goal of
the project is investigating the field- and current-induced magnetiza-
tion reversal in straight wires, in bent wires, and in wires with tailored
pinning sites.

The authors gratefully acknowledge financial support by the
SFB 668.

MA 40.35 Fri 11:00 P1A
Preparation of Ni nanowires on Si gratings and their
properties — eWOLFGANG KREUZPAINTNER!, DIETER LoTT!,
MICHAEL STORMER!, VOLKER NEU?, CRISTINA BRAN?, and ANDREAS
SCHREYER! — 'GKSS Forschungszentrum GmbH, Max-Planck-Str. 1,
21502 Geesthacht — 2IFW Dresden, Institute for Metallic Materials,
Dpt. Magnetic Microstructures, Helmholtzstr. 20, 01069 Dresden

Ni was e-beam evaporated under a shallow angle of incidence onto a
lithographically structured Si substrate with submicrometer grating.
By pure geometrical shading effects, 10nm wide Ni nanowires were de-
posited spaced at 750nm. In order to prevent the Ni from oxidization
a 10nm thick Al capping layer was additionally sputter deposited.

The structural properties of the such prepared Ni nanowires were
studied using x-ray scattering and atomic force microscopy techniques.
Results on the magnetic behaviour were obtained by neutron scattering
and magnetic force microscopy.

MA 40.36 Fri 11:00 P1A
Magnetic nanowires and tubes with modulated diameter
from a porous alumina template — eKRISTINA PITzSCHEL!, JOSEP
M. MONTERO MORENO'2, OLE ALBRECHT!, JULIEN BACHMANN!,
and KORNELIUS NieLscH! — lInstitute of Applied Physics and Mi-
crostructure Research Center Hamburg, University of Hamburg —
2Electrodep, Dept. Physical Chemistry, Universitat de Barcelona

We utilize porous alumina membranes as templates in which mild and
hard anodizations are combined to yield modulations in the pore di-
ameter [1]. Filling the pores with Ni by electrodeposition delivers
wires replicating the changes in diameter. Alternatively, atomic layer
deposition allows for the preparation of Fe3O4 tubes with the same
silhouettes [2]. Both types of structures are ferromagnetic. Ensemble
magnetic measurements evidence a strong correlation between geo-
metric parameters and magnetic properties. [1] W. Lee et al., Nature
Nanotech. 3, 234 - 239 (2008). [2] J. Bachmann et al., J. Am. Chem.
Soc. 129, 9554-9555 (2007). This research was financially supported
by the SFB668.

MA 40.37 Fri 11:00 P1A
Synthesis of hard magnetically terminated carbon nanotube
systems — eFRANZISKA SCHAFFEL, CHRISTINE TASCHNER, MARK H.
RUMMELI, CHRISTOPH SCHUNEMANN, ALBRECHT LEONHARDT, BERND
RELLINGHAUS, BERND BUCHNER, and LUDWIG SCHULTZ — IFW Dres-
den, P.O. Box 270116, D-01171 Dresden, Germany

We report on the synthesis of hard-magnetically terminated carbon
nanotubes (CNT) from multilayer Fe-Pt thin film catalysts via plasma
enhanced chemical vapour deposition (PECVD). Although FePt is
rarely used as a catalyst for CNT synthesis it is of great interest due
its special hard magnetic properties when in the chemically ordered
L1 phase. The combination of such highly anisotropic nanomagnets
with CNT opens up exciting possibilities to create novel CNT func-
tionalities. The tailored growth of CNT with a hard magnetic particle
at their tip is very promising for the realization of nanodevices, for
example tips for magnetic force microscopy or magnetically actuated
nanoelectronic systems.

MA 40.38 Fri 11:00 P1A
Preparation and characterization of NioMnlIn Heusler elec-
trodes for spin valves — eHAUKE LEHMANN, JAN M. SCHOLTYSSEK,
JEANNETTE WULFHORST, ULRICH MERKT, and GUIDO MEIER — Insti-
tut fiir Angewandte Physik und Zentrum fiir Mikrostrukturforschung,
Universitdt Hamburg, Jungiusstr. 11, 20355 Hamburg

We grow NigMnln films by thermal coevaporation of Ni and the alloy
MnlIn. The films are deposited on Si3N4 membranes for transmission-
electron microscopy (TEM) as well as on Si, SiOz, and SigNy for inves-
tigations of the electronic structure. We determine the transport spin
polarization by point-contact Andreev reflection spectroscopy (PCAR)
[1]. The resistivity of the films is measured using a four-terminal
van der Pauw setup. Nanopatterned NioMnlIn Heusler electrodes for
spin-valve structures are prepared by electron-beam lithography. As a
first test, the anisotropic magnetoresistance (AMR) of each individual
electrode is measured. In a further step we want to investigate the
spin-valve effect of the whole structure. In view of the temperature-
sensitivity of the electron-beam resist, the electrodes are grown at low
temperature and annealed afterwards. The post-growth annealing pro-
cess is investigated in situ in the TEM using transmission-electron
diffraction on films grown on SizN4 membranes [2]. The change of the
resistivity during the annealing process is analyzed.
[1] L. Bocklage, J. M. Scholtyssek, U. Merkt, and G. Meier,

J. Appl. Phys. 101, 09J512 (2007)
[2] J. M. Scholtyssek, G. Meier, and U. Merkt,

J. Crystal Growth accepted (2008)

MA 40.39 Fri 11:00 P1A
Tunable magnetic and magnetotransport properties of
Zn;Fe3_,04 epitaxial films — eMICHAEL WAGNER, DEEPAK
VENKATESHVARAN, MATTHIAS ALTHAMMER, ANDREA NIELSEN, SEBAS-
TIAN GOENNENWEIN, MATTHIAS OPEL, and RUDOLF GROSS — Walther-
Meifiner-Institut, Bayerische Akademie der Wissenschaften, Garching,
Germany

The structural, magnetic and transport properties of Zn,Fez_ 04 are
investigated in this work. Non-magnetic Zn?t, when substituted for
Fe3t in Fe3O4 allows one to tune the magnetic and electronic prop-
erties without losing mobility of the carriers [1]. We have grown co-
herently strained, epitaxial thin films of ZnzFez_;O4 on MgO (001)
substrates using pulsed laser deposition. Two sets of ZngFe3_,0O4
films were deposited, one with x = 0, 0.1, 0.5 and 0.9 grown in
pure argon, and a second with x = 0, 0.1, 0.33 and 0.9 grown in
an Ar/Og2 (99:1) mixture. X-ray diffractometry measurements indi-
cate high crystallinity with an FWHM of 0.04° in the rocking curves
for the ZngFes_;04 (004) reflection. Magnetization measurements
were performed using a SQUID magnetometer and magnetotransport
properties were studied using micro-patterned Hall bars in magnetic
fields up to 14 T. Our results are discussed within the framework of
Zn substitution on the tetrahedral sites of Fe3O4, Fe vacancies, oxygen
stoichiometry, and the exchange mechanisms responsible for ferrimag-
netism [2]. This work was funded by the DFG within SPP 1285 and
the DAAD.
[1] J. Takaobushi et al., Appl. Phys. Lett. 89, 242507 (2006)
[2] D. Venkateshvaran et al., arXiv:0808.3642 (2008)

MA 40.40 Fri 11:00 P1A
The effect of oxygen nonstoichiometry on (Sr/La)2FeMoO6-
d double perovskite — eMIKALAI KALANDA®, ANIS SAAD?, SERGEY
DEMYANOV!, and ALEXANDER PETROV! — !Scientific-Practical Mate-
rials Research Centre NAS of Belarus, Minsk, Belarus — 2Al-Balqua
Applied University, Salt, Jordan
Layered magnetic semiconductors Sr2FeMoO6-d could be considered

among the most prospective materials for spintronics. In this work we
investigate synthesis of (Sr/La)2FeMoO6-d using semi-reduced precur-
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sors SrFeO3-x, SrMoO4-x as initial reagents. It is established that the
temperature dependence of magnetization is determinedby the oxygen
index and external magnetic field values. in dependence on oxygen
index and external magnetic field. For the (Sr/La)2FeMo06.00 com-
pound during cooling from 300 K down to 170 K magnetization goes
up and then decreases and magnetization at 77 K almost reaches the
values of magnetization at 300 K. At the increase of the measured mag-
netic field up to 1 T magnetization of (Sr/La)2FeMo06.00 constantly
grows at 300 - 77 K. It is supposed that the presence of point defect in-
fluence the exchange interactions mechanism, changing ferromagnetic
interaction in the Fe3+ - O - Mob chains to (Sr/La)2FeMo05.87 to
the ferromagnetic one for (Sr/La)2FeMo06.00 at 300 - 170 K between
iron cations with a subsequent appearance of ferromagnetic exchange
interaction lower than 170 K.

MA 40.41 Fri 11:00 P1A
Soft x-ray holography of FIB nanostructured Co/Pt multilay-
ers — oDANIEL STICKLER!, ROBERT FROMTER!, CHRISTIAN MENK!,
HOLGER STILLRICH!, CARSTEN TIEG?, SIMONE STREIT-NIEROBISCH?,
CHRISTIAN GUTT3, LORENTZ-M. STADLER?, OLAF LEUPOLD3, GER-
HARD GRUBEL?, and HANS PETER OEPEN! — Institut fiir Angewandte
Physik, Universitdt Hamburg, Jungiusstr. 11 A, 20355 Hamburg, Ger-
many — 2European Synchrotron Radiation Facility (ESRF), 38043
Grenoble, France — 3Deutsches Elektronen-Synchrotron (DESY),
Notkestr. 85, 22607 Hamburg, Germany

Focused Ion Beam (FIB) milling is a powerful tool to produce ordered
magnetic nanostructures. However, it is impossible to produce out-of-
plane magnetized nanoscale structures from multilayer films by direct
FIB writing. Co/Pt multilayers exhibit an out-of-plane easy axis due
to strong perpendicular interface anisotropy. The interface contribu-
tion is known to be very sensitive to high energy ion irradiation. In case
of 30 keV Ga ions it needs less than one ion per 100 surface atoms to
destroy the perpendicular interface anisotropy. We demonstrate how
this problem can be overcome by milling a Co/Pt multilayer, which
has been deposited on a SiN membrane, from the rear side, through
the SiN. The effect of the ions is determined as a function of applied
dose utilizing the domain structure imaged by soft x-ray holography.
When the magnetic material is removed we find only a very narrow
range of destruction around the holes in contrast to the observations
when milling from the Co/Pt side. This behaviour can be explained
by the shielding of the halo of the ion beam by the SiN membrane.

MA 40.42 Fri 11:00 P1A
Magnetic viscosity in Co/Pt multilayers on nanospheres —
oCRISTINA BrAN', VOLKER NEU!, ULRIKE WOLFF!, TILL ULBRICH?,
MANFRED ALBRECHT?, and LUDWIG SCHULTZ! — 'IFW Dresden, Insti-
tute for Metallic Materials, P.O. Box 270116, D-01171 Dresden, Ger-
many — 2University of Konstanz, Department of Physics, D-78457
Konstanz, Germany — SInstitute of Physics, Chemnitz University of
Technology, D-09107 Chemnitz, Germany

Magnetic nanoparticles have attracted considerable interest in recent
years due to the possible applications in high density data storage
technology. Requirements are a well defined and localized magnetic
switching behavior and a large thermal stability in zero fields. The
thermal stability of (Co/Pt)x multilayers with different numbers of
repeats (N), deposited on nanospheres [1] is studied by magnetic vis-
cosity measurements. For this, the time dependent magnetization de-
cay is recorded at different reversal fields. The linear evolution of
magnetization with In(t) is interpreted as a relatively large energy
barrier distribution. By measuring recoil loops we determine the ir-
reversible susceptibility, which, together with viscosity data, allows
to calculate the activation volume and to correlate these results to the
magnetic particle volume. The results show that the activation volume
is much smaller than the particle’s physical volume which indicates a
non-uniform magnetic reversal within individual nanospheres. This
finding is also a possible prerequisite for an individual particle switch-
ing expected from bit patterned media. [1] M. Albrecht et al, Nature
Materials 4, 203 (2005).

MA 40.43 Fri 11:00 P1A

Combining glancing angle deposition and atomic layer
deposition towards complex magnetic nanostructures
— oOLE ALBRECHT!, ROBERT ZIEROLD!, CHRISTIAN PATZIGZ,

DeETLEF GORLITZ!, BERND RAUSCHENBACH?, and KORNELIUS
NieLscH! — lInstitut fiir Angewandte Physik, Universitit Ham-
burg, Jungiusstrasse 11, 20355 Hamburg — 2Leibniz-Institut fiir
Oberflichenmodifikationen e.V. (IOM), Permoserstrasse 5, 04318

Leipzig
We present a new method for the fabrication of periodically ordered
magnetic nanostructures by a combination of two established deposi-
tion techniques, namely Glancing Angle (GLAD) and Atomic Layer
Deposition (ALD). Tilted Si columns with different tilt angles and
zigzag structures were produced on Si surfaces by GLAD technique [1].
ALD, as a self-limiting deposition, has the ability to cover the Si struc-
tures conformally and without shadowing effects [2]. By subsequent
reduction, a magnetic layer (Fe3O4) was obtained on the structures.
The magnetic properties were investigated using a superconducting
quantum interference device (SQUID) magnetometer at room temper-
ature. The magnetic parameters remanence and coercivity are strongly
affected by the orientation of the sample with respect to the applied
field. Additionally, the three rotation axes are distinct, namely the
curves H(0, ¢,v) and Myem (0, ¢,1) reflect the geometry of each sam-
ple.

[1] M. Hawkeye et. al., J. Vac. Sci. Technol. A, 129, 9554 (2007)
(2] J. Bachmann et. al., J. Am. Chem. Soc., 129, 9554 (2007)

MA 40.44 Fri 11:00 P1A
Fabrication and magnetic properties of CFO films and arrays
— @SVEN SCHNITTGER!, CHRISTIAN Jooss!, and SIBYLLE SIEVERSZ —
Hnstitut fiir Materialphysik, Universitit Gottingen — 2Physikalisch-
Technische Bundesanstalt, Braunschweig

Patterned arrays of magnetic dots are interesting model systems for
the study of new types of magnetic ordering due to the competition
of intra-dot and inter-dot interactions. Whereas various studies have
been performed at arrays of soft magnetic materials with in-plane easy
magnetization axis, arrays of materials with perpendicular easy axis
and moderate magnetocrystalline anisotropy energy are not well stud-
ied. We choose ferrimagnetic cobalt ferrite (CoFe204) squares, which
have moderate magnetocrystalline anisotropy. Thin film samples were
prepared by ion sputtering and patterning was performed by electron
beam lithography processes which were adapted to the patterning of
highly insulating materials. The structural and magnetic properties
of the samples were characterized by scanning electron microscopy,
magneto-optical and SQUID measurements, atomic force and mag-
netic force microscopy. The magnetization distribution of the arrays
is analyzed as a function of element shape and distance.

MA 40.45 Fri 11:00 P1A
Hard magnetic films on nanoparticle templates: An ap-
proach towards patterned and percolated media — e CHRISTOPH
BROMBACHER!, CHRISTIAN SCHUBERT', ANDREAS TEICHGRABER!,
STEFFEN SCHULZE!, MICHAEL HIETSCHOLD!, SARA ROMER-URBANZ,
DENYS MAKAROV®, MARC SAITNER?, CHRISTIAN PFAHLER?, ALFRED
PLeTTL?, PAUL ZIEMANN?, and MANFRED ALBRECHT! — lInstitute
of Physics, TU Chemnitz — 2Nanoscale Materials Science, Empa —
3Department of Physics, University of Konstanz — *Institute of Solid
State Physics, University of Ulm

The superparamagnetic limit is one of the main aspects which leads to
novel concepts to increase the storage density in magnetic data storage
devices. Patterned media, a concept in which a magnetic bit is repre-
sented by one specific nanostructure within a perfectly ordered array
can be achieved by depositing magnetic materials onto spherical parti-
cle arrays. Co/Pt multilayers on nanoparticles, as well post-annealed
FePt nanoparticle caps in their L1g phase, serve as examples for the
creation of single-domain magnetic cap structures and the prospects
for application in patterned media will be explored. A percolated
medium, where domain-walls are effectively pinned by defect sites can
be either created by the deposition of CoPt alloys onto close-packed, or
by the deposition of Co/Pt multilayers onto none-close-packed particle
arrays. These film systems have been characterized both structurally
by XRD and TEM and magnetically by SQUID magnetometry and
MFM. The effective pinning of domain-walls was further investigated
by in-field MFM.

MA 40.46 Fri 11:00 P1A
Magnetic correlations in laterally patterned layered mag-
netic structures — eELISABETH JOSTEN!, ULRICH RUCKER', SAN-
DRA GILLES?, ARTUR Gravicl, and TuoMAs BRUCKEL! — lIFF-
Streumethoden, Forschungszentrum Jiilich, 52425 Jiilich — 2IBN-
Bioelektronik, Forschungszentrum Jiilich, 52425 Jiilich
Laterally patterned magnetic structures are the basic elements of spin-
tronic devices. With ongoing miniaturization the influence of neigh-
boring cells becomes more and more important. We study the influence
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of the period of laterally striped magnetic multilayers on the magnetic
properties and the magnetic domain formation.

Fe/Cr/Fe have been grown epitaxially on GaAs (100) single crys-
tals by Molecular Beam Epitaxy (MBE). Cr interlayers that induce
antiferromagnetic coupling between adjacent Fe layers were chosen to
reduce the magnetic dipole moment and to induce a magnetic super-
structure easily observable in polarized neutron reflectometry. The lat-
eral structuring is performed by laser interference lithography or UV-
nanoimprint lithography and Reactive Ion Etching. Structural charac-
terization is carried out by Scanning Microscopy and X-Ray scattering
under grazing incidence. The magnetic order and domain formation
as a function of the applied magnetic field are determined by MOKE
and polarized neutron reflectometry and off-specular scattering.

MA 40.47 Fri 11:00 P1A
Tailoring particle arrays by reactive ion etching: A novel
method to realize percolated media — eDANIEL ASSMANN!,
CHRISTOPH BROMBACHER?, MARC SAITNER®, CHRISTIAN PFAHLER?,
ALFRED PLETTL3, PAUL ZIEMANN?, DENYS MAKAROV!, MARTIN
SIEKMAN?, LEON ABELMANN?, HARTMUT ROHRMANN®, and MANFRED
ALBRECHT? — !Universitaet Konstanz — 2Technische Universitaet
Chemnitz — 3Universitaet Ulm — 4University of Twente, Enschede,
The Netherlands — ®OC Oerlikon, Balzers, Liechtenstein

Percolated perpendicular media (PPM) is a possible way to increase
the storage density in magnetic hard discs by pushing the limit of
superparamagnetism, so that the 1Tbit/in2-regime can be reached.

We present an approach to the realization of a PPM by generating
arrays of sparsely distributed polystyrene (PS) nanospheres with ad-
justable diameters and periodicity as a template for the deposition of
Co/Pt multilayers with perpendicular magnetic anisotropy.

The generation of the particle arrays is done by self assembled mono-
layers of particles which are isotropically plasma etched to reduce the
size of the particles. After depostion of Co/Pt multilayers onto these
patterns they form an exchange decoupled, single-domain magnetic
nanostructure array surrounded by a continuous film.

The magnetic reversal characteristic of the film-particle system is
dominated by domain nucleation and domain wall pinning at the par-
ticle locations creating a percolated perpendicular media system, which
we illustrated by MFM imaging and MOKE hysteresis loops.

MA 40.48 Fri 11:00 P1A
Template-based electrodeposition of magnetic nanostruc-
tures — IwoNa DoBosz!':?, eJAkuB Kozal, KRISTINA TSCHULIK!,
MARGITTA UHLEMANN!, ANNETT GEBERT!, and LubwIG ScHULTZ! —
ILeibniz Institute for Solid State and Materials Research Dresden, PO
Box 270116, 01171 Dresden, Germany — 2AGH University of Science
and Technology, Al. Mickiewicza 30, 30-059 Krakow, Poland

In the past years a demand for new types of materials with different
structures and specific physical properties for miniaturized devices, like
MEMS and micro-electronics, is increasing. The nanowire arrays seem
to have a large potential for a variety of applications. The nanowire of
Co, Fe and FeCo alloy were prepared by the electrodeposition process
into the alumina oxide membrane (AAQO). AAQO’s were prepared by
the two step anodizing process in oxalic acid solution. The influence
of the electrolyte composition, electrodeposition parameters and su-
perimposition of the external magnetic field during the deposition was
studied. The effect of above parameters on the nanowire properties
were determined by means of XRD, TEM, SEM, VSM and SQUID
techniques. It was found that the properties of the deposited wires
could be tuned by the preparation parameters. Especially the mag-
netic properties were affected, which are known to be very sensitive on
the preparation conditions.

MA 40.49 Fri 11:00 P1A
Characterization of nanostructured PdFe-alloy dots —
e ALEXANDRA SCHUMANN, MELANIE EWERLIN, FRANK BRUSSING, and
HARTMUT ZABEL — Ruhr-Universitat Bochum, Experimentalphysik 4

We have investigated the magnetic properties of PdFe alloy films and
nanostructured PdFe-alloy dots. The dots were prepared by means
of e-beam lithography and have diameters in the range of 200nm to
800nm and are placed on a grid with rectangular symmetry. Our aim
is to investigate magnetic phase transitions in laterally structured dot
arrays. As the critical temperature T, increases with increasing Fe-
concentration of the alloy, we can tune T¢ of the individual dot as well
as of the array. It is possible to “reset” the magnetic state of the film
and/or the patterns by warming up the sample to the paramagnetic
state. After cooling, the sample reaches a “virgin” demagnetized ferro-

magnetic state. To achieve a stable single domain state in each dot, it
is necessary to develop a phase diagram, which shows the dependence
of the single domain state on the film thickness and the dot diameter.
This phase diagram will be shown here.

This work was supported by the SFB 491.

MA 40.50 Fri 11:00 P1A
Vortex stabilization in magnetic trilayer dots — ePHILIPP
SzARY, OLEG PETRACIC, and HARTMUT ZABEL — Institut fiir Exper-
imentalphysik /Festkorperphysik, Ruhr-Universitdt Bochum, D-44780
Bochum

We have investigated the spin structure in Co/Al2O3/Py
(Py=NigpFezq) trilayer nanodots both via micromagnetic simula-
tion and experimentally by MOKE, SQUID and MFM measurements.
Depending on the dot size isolated Py layers would show either a
vortex or single domain state during magnetization reversal. However,
the Co layer stays always in the single domain state. After combining
both dots in a stack separated by an insulating layer, we observe three
scenarios of reversal processes in the soft ferromagnetic Py layer due
to dipolar coupling to the hard ferromagnetic Co layer, i.e. (1) stabi-
lization, (2) triggering of the vortex state and (3) occurrence of a 360°
domain wall. We have constructed a phase diagram, where regions
of vortex stabilization, triggering and occurrence of a 360° domain
wall are marked. We also have studied the case of a polycrystalline
Co layer. Here the phase diagram is more complex with additional
regions, i.e. a vortex in the Co layer, a vortex in both Co and Py layer
or a destabilization of the vortex due to dipolar coupling.

MA 40.51 Fri 11:00 P1A
Synthesis of novel tubular shaped nanoparticles for applica-
tion as a ferrofluid — eROBERT ZIEROLD!, JULIEN BACHMANNZ,
ZuENYU WU2, CARL KRriLL?, and KORNELIUS NIELSCH! — lInstitute
of Applied Physics and Microstructure Research Center Hamburg, Uni-
versity of Hamburg — 2Institute of Micro- and Nanomaterials, Uni-
versity of Ulm

A novel, fully tunable preparation of short (aspect ratio <10) ferro-
magnetic nanotubes is presented. Combining porous alumina as a
template with Atomic Layer Deposition (ALD) offers the possibility of
producing magnetic nanotubes [1]. By reducing the anodization time
of aluminum and implementing multilayer ALD of silica and iron ox-
ide, it is possible to control all system parameters (e.g. length, wall
thickness, magnetic moment) of the tubular nanoparticles. By releas-
ing the embedded tubes a ferrofluid-like suspension is formed. A novel
synthesis strategy has been implemented for recycling the supporting
aluminum substrate. The fluid viscosity is studied as a function of
the applied magnetic field and the shear rate with a piezo-membrane
axial vibrator. Compared to spherical nanoparticles of conventional
ferrofluids, the tubular structure-based solution is expected to sup-
press shear-thinning effects [2] at higher shear rates. [1] J. Bachmann
et al., J. Am. Chem. Soc., 129, 9554 (2007). [2] S. Odenbach et al.,
J. Magnet. Magnet. Mater., 183, 188 (1998). The authors thank the
DPG (SPP1165) for financial support.

MA 40.52 Fri 11:00 P1A
Novel concepts for anisotropic Heisenberg modelling of
multiferroic oxides — oTiM KUNZE and SIBYLLE GEMMING —
Forschungszentrum Dresden-Rossendorf, P.O. Box 51 01 19, D-01314
Dresden, Germany

Hexagonal manganites are oxides, in which structural, electronic, and
magnetic degrees of freedom are coupled in a complex manner. There-
fore, such materials have the potential for novel, nanoscale sensing
and switching applications. Manganites are composed of dense-packed
hexagonal manganese oxide layers with strong in-plane and weak in-
terlayer coupling, thus the possible spin configurations may be studied
with the help of a two-dimensional model Hamiltonian. Special focus
is directed to the efficient sampling of the configuration space at low
temperatures and concepts for improved importance sampling will be
discussed.

MA 40.53 Fri 11:00 P1A
Spectromicrosopy of Ferroelectric and Magnetoelectric
Nanostructures — eoINGo KruG!4, Nick BARRETT!, ADRIAN
PETRARU?, JEAN-BAPTISTE Moussy!, BERTRAND VILQUIN?, HER-
MANN KOHLSTEDT?, and CLAUsS M. SCHNEIDER* — lCEA Saclay,
DSM/IRAMIS/SPCSI, Gif-sur-Yvette, FRANCE — 2FZ Jiilich, IFF-
6, Jitlich, GERMANY — 3Ecole Centrale de Lyon — 4FZ Jiilich, IFF-
9, Jilich, GERMANY
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We present a spectromicroscopy study (LEEM, XAS- and energy-
filtered PEEM) of ferroelectric and magnetoelectric nanostructures
written by Piezoforce Microscopy. In thin ferroelectric PbZr;Tii—,O3s
(PZT) and BaTiO3 (BTO) layers, artificial ferroelectric 180° domains
have been written by Piezoforce Microscopy. The opposite polariza-
tion states in the 180° domains produce strong changes in the sur-
face electronic structure, which have directly been observed as lateral
contrast in both threshold PEEM and LEEM in mirror and diffrac-
tion mode. Analyzing the energies of emitted/reflected electrons, the
changes in the surface potential (workfunction) can be determined, al-
lowing for a quantification of the ferroelectric state. Furthermore we
present an energy-filtered PEEM study of nanostructured magneto-
electric BTO/CFO samples grown by MBE.

MA 40.54 Fri 11:00 P1A
Electric field-control of remanent magnetization in multifunc-
tional hybrids — eANDREAS BRANDLMAIER!, MATTHIAS BRASSE!,
MatTHIAS OPEL!, GEORG WOLTERSDORF2, RUDOLF GROss!, and SE-
BASTIAN T. B. GOENNENWEIN! — !Walther-Meissner-Institut, Bay-
erische Akademie der Wissenschaften, 85748 Garching — 2Universitét
Regensburg, 93040 Regensburg

Multifunctional ferromagnetic/ferroelectric hybrid structures allow for
novel magnetization control schemes. In particular, an electric field-
control of remanent magnetization orientation becomes possible.

We have fabricated ferromagnetic/ferroelectric hybrids by evapo-
rating ferromagnetic Ni thin films onto commercially available piezo-
electric actuators. Due to magnetoelastic coupling, the expan-
sion/contraction of the actuator as a function of the applied voltage
Vp allows for a voltage-control of the magnetization orientation. In ad-
dition, because the expansion/contraction of the actuator is hysteretic
itself, there are two different strain states at zero applied voltage lead-
ing to two different magnetization orientations.

Using magneto-optical Kerr effect and anisotropic magnetoresis-
tance measurements, we study the magnetization orientation as a func-
tion of strain. We demonstrate that upon the application of an appro-
priate voltage sequence to the actuator, the magnetization at V, =0V
can be deterministically switched between two distinct magnetization
states without applying a magnetic field. This allows to realize an
electrically controlled magnetic memory cell.

This work is supported by the DFG via SPP 1157 and GO 944/3.

MA 40.55 Fri 11:00 P1A
Topology of the electric order in multiferroic orthorhom-
bic DyMnO3; by SHG spectroscopy — eTiM GUNTER!, DENNIS
MEIER!, THOMAS LOTTERMOSERY, DIMITRI ARGYRIOUZ, and MANFRED
FieBiG! — 'HISKP, University of Bonn, Germany — 2Helmholtz Cen-
tre Berlin for Materials and Energy, Germany

Multiferroics where a spontaneous electric polarization forms as a di-
rect consequence of magnetic spiral order are of great interest. How-
ever, essential aspects of their ferroicity and the precise nature of the
large magnetoelectric effects displayed by these compounds remain un-
clear. One set of these so-called spin-spiral multiferroics are the per-
ovskite manganites RMnOs (R=Tb, Dy). Here we report on the in-
vestigation of orthorhombic DyMnOs3 by second harmonic generation
(SHG) spectroscopy and topology. Due to its high absorption in the
visible range a detectable SHG signal requires using femtosecond laser
pulses in a reflection geometry. Performing SHG polarization analysis
based on SHG selection rules allows the separation of crystallographic
background and magnetically induced ferroelectric contributions. A
clear evidence of the observation of the magnetically induced electric
order below =~ 19 K was given by the temperature dependence and the
spectral distribution of the SHG contributions. In addition, first re-
sults on the imaging of magnetically induced ferroelectric domains are
reported. A detailed investigation of DyMnOs allows to generalize re-
sults gained on other spin-spiral multiferroics displaying magnetically
induced ferroelectricity like MnWOQO,4 and TbMn2Os.

MA 40.56 Fri 11:00 P1A
Microstructure and magnetic properties of BaTiO3-
(Ni,Zn)Fe;04 multiferroics — eMIicHAEL R. KOBLISCHKA!, AN-
JELA KOBLISCHKA-VENEVAZ, MICHAEL WICK!, LILIANA MITOSERIU3,
and UWE HARTMANN! — lExperimental Physics, Saarland Univer-
sity, Campus C 6 3, D-66123 Saarbriicken, Germany — 2Functional
Materials, Saarland University, Campus C 6 3, D-66123 Saarbriicken,
Germany — 3Department of Solid State and Theoretical Physics, Al.
I. Cuza University, Iasi 700506, Romania

The microstructures of BaTiO3-(Ni,Zn)FeaO4 (BT-NZF) multiferroics

with various mixing ratios (70:30, 60:40 and 50:50) [1] are investigated
by means of electron-backscatter diffraction (EBSD) [2] and magnetic
force microscopy (MFM). The EBSD measurements reveal a change in
the texture of the ferrite and the BaTiOg3 grains upon increasing the
ferrite content in the sample. The 70:30 sample exhibits the best ferrite
texture, where only some directions are present. Furthermore, the re-
sulting grain sizes vary from several pum (50:50) to about 100 nm in the
70:30 sample. The MFM images reveal the presence of magnetic do-
mains being extended over several adjacent grains, which according to
the EBSD data may comprise different crystallographic orientations.
In this way, we can explain the differences in the magnetic contrast
obtained.

[1] L. Mitoseriu et al., JMMM 316, €603 (2007) [2] A. Koblischka-
Veneva et al., IEEE Trans. Magn. 42, 2873 (2006)

MA 40.57 Fri 11:00 P1A
Raman spectroscopy of the multiferroic manganite Eu(1-
x)Y(x)MnO3 — eSVEN IssiNg!, ANDREI PIMENOVZ, ALEXAN-
DER A. MUKHIN®, and JEAN GEURTS' — Universitit Wiirzburg,
Physikalisches Institut, Experimentelle Physik III, Am Hubland, 97074
Wiirzburg — 2Universitat Wiirzburg, Physikalisches Institut, Exper-
imentelle Physik IV, Am Hubland, 97074 Wiirzburg — 3General
Physics Institute of the Russian Acad. of Sciences, 119991 Moscow,
Russia

Quite recently the existence of a strong magnetoelectric coupling in
Eu(1-x)Y(x)MnO3 has been shown [1]. As follows already from the
first principles, this coupling would lead to appearance of elementary
excitations of magnetoelectric origin - the so called electromagnons [2].

Investigations of the Raman active phonons can provide important
information on the coupling of the electromagnons to the phonons.
This motivated us to carry out systematic measurements of the po-
larized Raman spectra in Eu(1-x)Y(x)MnO3 for several Y contents
z < 0.5. Our results show a good agreement with Raman spectra
of other orthorhombic rare earth manganites [3]. Tuning of the A-site
cation radius by increasing the Y content leads to a shift of the phonon
frequencies, which can be explained by an increasing distortion from
the ideal cubic perovskite structure.

[1] J. Hemberger et al., PRB 75, 035118 (2007)

[2] A. Pimenov et al., PRB 77, 014438 (2008)

[3] M. N. Iliev et al., PRB 73, 064302 (2006)

MA 40.58 Fri 11:00 P1A
Anisotropy of antiferromagnetic 180° domains in magneto-
electric LIMPO, — eANNE ZIMMERMANN!, BAs B. VAN AKEN!,
JEAN-PIERRE RIVERAZ, HANS ScuMID?, and MANFRED FiEBIG! —
THISKP, University of Bonn, Germany — 2Department of Inorganic,
Analytical and Applied Chemistry, University of Geneva, Switzerland

The investigation of compounds forming 180° domains directly leads
to the inherent magnetic effects determining the AFM domain topol-
ogy. The group of lithium-orthophospates LIMPO4 (M = Co, Fe, Mn,
Ni) is a good system for studying the parameters determining the for-
mation of 180° domains, because of its variety of magnetically similar
but pronouncedly anisotropic compounds. The crystallographic sym-
metry of LIMPOy4 is mmm. As magnetic symmetry, mmm’ (M = Co,
Fe) and mm’m (M = Mn, Ni) are obtained.

Here we report on the observation of AFM 180° bulk domains in
LiMPO4 (M = Co, Fe, Ni) by optical second harmonic generation
(SHG). SHG coupling linearly to the AFM order parameter was iden-
tified in spectroscopy measurements and used for imaging domains. In
spite of their similar crystallographic and magnetic structure the three
compounds display drastically different domain patterns. Possible ex-
planations for this unexpected diversity are discussed. In addition, we
observed domains of a magnetic vortex (so-called ferrotoroidic) state
that coexist with the AFM domains in LiCoPO4. For LiNiPO4 we
showed that a magnetic field is sufficient to orient the AFM 180° do-
mains via the magnetoelectric effect. - Work supported by the SFB
608 of the DFG.

MA 40.59 Fri 11:00 P1A
Investigation of the magnetic configuration of LuFesO4 by
means of XMCD and multiplet calculations — eCHRISTINE
DERks!, MICHAEL RAEKERS!, CHRISTIAN TauBITZ!, KARSTEN
KUEPPER?, STEPHEN J. BLUNDELL?, DHARMALINGAM PRABHAKARANS,
and MANFRED NEUMANN! — 1Universitiat Osnabriick, FB Physik, Os-
nabriick — 2FZ Dresden-Rossendorf, Dresden — 3Clarendon Labora-
tory, University of Oxford, Oxford, UK

The use of magneto electric coupling and multi ferroics in spintron-
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ics has led to an intense research of ferro electric magnets. The
spinel LuFe2O4 is a very promising candidate for such applications.
This compound exhibits giant room temperature magneto dielectric
response, which suggests a strong coupling between spin moment und
electric dipole. The resulting giant magneto capacitance is due to
charge ordering of mixed valent iron ions. A complex two dimensional
ferri magnetism plays an important role for the multi ferroic proper-
ties of LuFe2O4. We determine the magnetic configuration by means of
XMCD. Experimental data are compared with multiplet calculations,
which are performed with the TT multiplet program [1]. The trigonal
bipyramidal crystal symmetry was included in these calculations. We
suggest a local charge order with a ferrimagnetic structure as found
by Mossbauer and neutron diffraction; The minority spin sub lattice
exhibits 2/3 of total Fe3T ions whereas the majority spin subband con-
tains 1/3 of Fet and all the Fe?* ions. [1] F.M.F. de Groot, High
resolution x-ray emission and x-ray absorption spectroscopy, Chem.
Rev., vol. 101, pp. 1779-1808, (2001).

MA 40.60 Fri 11:00 P1A
Multiferroic hysteresis in MnWO,; — eTHOMAS FINGERl,
ALEXANDER KOMAREK!, DANIEL SENFF!, PETRA BECKER-BOHATYZ,
LADISLAV BoHATY2, Louis-PIERRE REGNAULT3, KARIN SCHMALZL?,
WOLFGANG SCHMIDT?, and MARKUS BRADEN! — 1II. Physikalisches
Institut, Universitit zu Kéln — 2Institut fiir Kristallographie, Univer-
sitdt zu Kéln — 3CNG-Grenoble / ILL, Grenoble — 4JCNS / ILL,
Grenoble

Multiferroic materials or compounds with a strong magnetoelectric ef-
fect posses a large application potential in data storage techniques:
one would like to replace the common magnetic writing by an electric
process, as the generation of the magnetic fields is energy expensive.
Quite recently, systems with a peculiar spiral magnetic order were
shown to directly induce a spontaneous electric polarization and to
exhibit giant magnetoelectric and magnetocapacitance effects, among
them MnWOy, which crystallizes in a monoclinic structure and under-
goes several magnetic phase transitions as a function of temperature.
From these phases only the incommensurate non-collinear ordering in
the ” AF2”-phase induces an electric polarization and large magneto-
electric effects, fully consistent with recent theories. We have succeeded
for the first time to observe a chirality hysteresis curve driven by the
electric field. These data can give important information about the
pinning of the multiferroic order, which is relevant in view of future
applications. We want to present our temperature dependent studies
on the multiferroic hysteresis as well as a characterization of the second
harmonics of the spiral.

MA 40.61 Fri 11:00 P1A
Magnetic structure in multiferroic pyroxenes: (Na,
Li)FeSi206 — eMax Baum!, ALEXANDER C. KOMAREK!, NAVID
QURESHI', PETRA BECKER?, LADISLAV BOHATYZ, MARTIN MEVEN3, M.
TERESA FERNANDEZ Diaz?, PAuL STEFFENS?, and MARKUS BRADEN!
— 1. Phys. Inst., Universitit zu Koln, Ziilpicher Str. 77,
50937 Koln, Germany — 2Inst. fiir Geologie und Mineralogie, Uni-
versitdt zu Koln, Zilpicher Str. 49b, 50674 Koln, Germany —
3Forschungsneutronenquelle Heinz Maier-Leibnitz (FRM II), Lichten-
bergstr. 1, 85747 Garching, Germany — *Institut Laue-Langevin, BP
156, 6 rue Jules Horowitz, 38042 Grenoble Cedex 9, France

(Na,Li)FeSi206 exhibit multiferroic properties. Previous neutron
diffraction experiments on powder samples of both compounds were in-
terpreted in a commensurate model with antiferromagnetically coupled
FeO6 chains of anti- or ferromagnetic character. Our triple-axis result
of a single crystal is at odds with the former published commensurate
model for magnetic ordering: magnetic ordering is incommensurate
in NaFeSi206 with a temperature independent modulation. Magnetic
satellites appear at g-positions corresponding to an incommensurate
modulation vector (0,0.23,0). Based on powder neutron diffraction
data, Redhammer et al. propose the Shubnikov group P21/c as the
magnetic space group for LiFeSi206. This corresponds in antiferro-
magnetic ordering within and between the FeO6 chains. Our measure-
ment on a single crystal reveals the Shubnikov group P21/c¢’ which is
equivalent to ferromagnetic coupling within the chains and antiferro-
magnetic coupling between the chains.

MA 40.62 Fri 11:00 P1A
Pulsed laser deposited TbMnO3 thin films on YAlO3 with
high crystalline quality — eARTUR GLAVIC!, JURGEN SCHUBERT?Z,
JOrRG VoigT!, and THoMAS BRUCKEL! — lInstitut fiir Festkdrperfor-
schung, Forschungszentrum Jiilich GmbH, 52425 Jiilich — 2Institut

fir Bio- und Nanosysteme, Forschungszentrum Jilich GmbH, 52425
Jiilich

We have chosen to deposit TbMnOgs on YAlO3 substrates because it
has almost the same lattice parameters in plane as TbMnO3 and a
large difference in out of plane direction. Additionally the propaga-
tion vector of the magnetic spiral in the multiferroic state points out
of plane. These two properties are advantageous for the use of scatter-
ing methods as the substrate- and filmpeaks are separated from each
other and the magnetic structure can be probed by neutron diffraction
easier. Multiferroic thin films of TbMnOg have already been fabri-
cated using PLD on other Substrates as SrTiO3 and LaAlOs in the
orthorhombic and for example on ZrOz in the hexagonal phase.

We will present data from X-Ray diffraction experiments which show
high crystalline quality (FWHM of less than 0.1 degree) and the ob-
tained lattice constants of the epitaxial grown films. Rutherford back
scattering with channelling of 2% could be observed, too. The temper-
ature dependent magnetic properties have been probed with a SQUID
magnetometer and an enhancement of the features compared to bulk
has been found. The surface quality has been investigated by X-Ray
reflectometry and atomic force microscopy.

MA 40.63 Fri 11:00 P1A
Propagating and standing acoustic waves in Oxide multilay-
ers — oMARC HERZOG!, MAREIKE KIELD2, TONELA VREJOIU3, MARIN
ALExE?, DiETRICH HESSE?, and MATIAS BARGHEERD'2 — !Institute
of Physics and Astronomy, University of Potsdam, 14476 Potsdam-
Golm, Germany — 2Max Planck Institute of Colloids and Interfaces,
Research Campus Golm, 14476 Potsdam-Golm, Germany — 3Max
Planck Institute of Microstructure Physics, 06120 Halle, Germany

We investigate the ultrafast optical response of oxide multilayers com-
posed of ferromagnetic metals (SrRuO3 = SRO and (La,Sr)MnO3 =
LSMO), ferroelectrics (Pb(Zr,Ti)O3 = PZT and BaTiOz = BTO) and
the dielectrics (SrTiO3 = STO). Typically 10 double layers (superlat-
tice) of approx. 10 nm thickness are sufficient to define a mini-Brillouin
zone, giving rise to the zone-folding of phonons and phonon band gaps.
A tunable femtosecond pulse (IR, vis or UV) excites coherent phonons
(strain waves) with the wavevector given by the artificial periodicity.
An ultrashort whitelight continuum probes the transient reflectivity
and transmission. The spectral and temporal information is used to
disentangle standing and propagating strain waves and, moreover, to
understand the fundamental processes driving the strain waves, such
as electron-phonon coupling. In particular, we study the temperature
dependence of the ultrafast response when tuning through ferroelectric
and ferromagnetic phase transitions. These studies may be relevant for
devices exploiting the coupled dynamics of several functional nanolay-
ers.

MA 40.64 Fri 11:00 P1A
Structural investigations of complex perovskite oxide films
with X-ray diffraction — eKSENIA BOLDYREVA, DIANA RATA, AN-
DREAS HERKLOTZ, ORKIDIA BILANI-ZENELI, RUBEN HUHNE, LUDWIG
ScHuLTZ, and KATHRIN DORR — IFW Dresden, Postfach 270116, 01171
Dresden, Deutschland

The electronic and magnetic properties of many complex oxides are
highly sensitive to external parameters which include mechanical de-
formation or strain. Thus, X-ray diffraction methods such as recip-
rocal space mapping are powerful and indispensable for the charac-
terization of thin films, particularly for evaluating the in-plane strain
state. The direct influence of strain on the magnetization of epitaxial
Laj—zSryMnO3 (LSMO) films has been studied utilizing piezoelectric
PMN-PT substrates [1]. On the other hand, Laj_;Sr;CoO3z (LSCO)
films also reveal large strain-induced changes of the magnetization and
the electrical conductivity [2]. Since the in-plane lattice parameter of
the piezoelectric substrate, PMN-PT, of ~4.02 A is larger than that
of most correlated oxides, LaSci—,Al;O3z (LSAO) has been explored
as a buffer layer showing a lattice parameter that is tunable by the
composition z. The lattice structure of (i) LSAO buffers depending on
the composition and (ii) of magnetic films (LSMO, LSCO) grown in
various strain states will be discussed.

(1] C. Thiele et al., PRB 75, 054408 (2007); [2] A. D. Rata et al., PRL
100, 076401 (2008).

MA 40.65 Fri 11:00 P1A
Cobalt-InAs-hybrid-structures operated at ferromagnetic
resonance — eoPHILIPPE KLEMM!, SEBASTIAN NEUSSER!, BERN-
HARD BOTTERS!, ANDREAS WITTMANN!, CHRISTIAN HEYN?, and DIRK
GRUNDLER! — !Lehrstuhl fiir Physik funktionaler Schichtsysteme,
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— 2Institut fiir Angewandte Physik und Zentrum fiir Mikrostruktur-
forschung, Jungiusstrale 11, Hamburg D-20355, Germany

It has been predicted that a ferromagnet operated in ferromagnetic res-
onance emits a spin current into adjacent nonmagnetic contacts, i.e.
spin battery effect [1]. Recent experiments on multilayers of magnetic
and non-magnetic metals have shown a corresponding spin precession
effect, the so called spin pumping [2]. We present our approach on
measuring a spin-precession induced voltage using a hybrid system of
Al-Co-InAs (high mobility two-dimensional electron gas [3]). Samples
are prepared using optical lithography and cleaved edge overgrowth.
We discuss characterization measurements on the Co and InAs het-
erostructure. Furthermore, we present our broadband probe station
setup used for GHz measurements. We acknowledge financial sup-
port through the German Excellence Cluster ” Nanosystems Initiative
Munich”.

[1] A. Brataas et. al., Phys. Rev. B 66, 060404 (2002)

[2] B. Heinrich et al., Phys. Rev. Lett. 90, 187601 (2003)

[3]C. H. Mdller et al., Appl. Phys. Lett. 80, 3988 (2002)

MA 40.66 Fri 11:00 P1A
Magnetic and nonmagnetic states in graphene — eZHEN
GaNG Zuul, Kar He DiNne2, and JAMAL BERAKDAR! —
Hnstitut fiir Physik, Martin-Luther-Universitit Halle-Wittenberg,
Nanotechnikum-Weinberg, Heinrich-Damerow-Strasse 4, D-06120
Halle (Saale), Germany — 2Department of Physics and Electronic
Science, Changsha University of Science and Technology, Changsha
410076, People’s Republic of China

We investigate the conditions necessary for the presence or absence
of localized magnetic moments on adatoms in graphene by using the
equation of motion method for the Green’s function. After decoupling
to the third order, a self-consistent integral equation can be obtained.
Its analytical properties are discussed. A compact analytical solution
for the Green*s function is derived from the integral equations in the
infinite interaction limit, giving rise to a set of self-consistent equa-
tions for the occupation numbers with different spins. Magnetic and
nonmagnetic states of the impurity are discussed accordingly.

MA 40.67 Fri 11:00 P1A
Fabrication and analysis of Fe and Fe/MgO films on the
GaAs(110) cleaved edge of an LED structure for spin injec-
tion — eHAsMIK HARUTYUNYAN!, CARSTEN GODDE!, SANI NOOR!,
ULricH KOHLER', ARNE LupwiG?, DIRK REUTER?, and ANDREAS D.
Wieck? — lInstitut fiir Experimentalphysik IV, AG Oberflichen,
Ruhr-Universitit Bochum, Germany — 2Lehrstuhl fiir angewandte
Festkorperphysik, Ruhr-Universitdt Bochum, Germany

This project’s aim is the spin injection via Fe and Fe/MgO on the
GaAs(110) cleaved edge which can be detected optically by an LED
structure in the sample. The geometry of cleaved edge samples allows
a spin injection perpendicular to the quantum well in the LED struc-
ture using an in plane magnetized Fe film. The conductivity mismatch
is minimized either by the Schottky barrier of the Fe/GaAs interface
or by use of MgO as a tunnelling barrier. This contribution focuses on
the technical aspects of the cleaving and evaporation processes which
are not trivial especially due to the dangers of short-circuiting the LED
structure. Structured samples are cleaved in UHV. Cleaved edge over-
growth (CEO) is carried out under variable angles with respect to the
cleavage surface. Angular dependent MOKE measurements have been
performed in both cases. For Fe/GaAs, the easy axis is [001] with a
high remanence. However, under the use of an MgO tunnelling bar-
rier, the easy axis rotates by 90° into the [110]. Photoluminescence
has been shown for electrons travelling from the ferromagnetic contact
into the semiconductor. Optical and therewith spin polarisation has
yet to be demonstrated.

MA 40.68 Fri 11:00 P1A
Elliott-Yafet spin relaxation mechanism in metals: an ab
initio approach — MARTIN GRADHANDY:2, DmITRY FEDOROV!,
MICHAEL CZERNER!, ePETER ZAHN!, and INGRID MERTIG!:2
Hnstitut fiir Physik, Martin-Luther-Universitit Halle-Wittenberg, D-
06099 Halle, Germany — 2?Max-Planck-Institut fiir Mikrostruktur-
physik, Weinberg 2, D-06120 Halle, Germany

In metals the spin scattering is dominated by the Elliott-Yafet mecha-
nism. The electronic structure of the host and the perturbation of the
potential in the vicinity of the defects were calculated in the framework
of the density-functional theory using a multiple scattering Green’s
function Korringa-Kohn-Rostoker scheme. Treating the spin-flip tran-

sition matrix in Born approximation provides a good agreement with
conduction electron spin resonance experiments for Cu containing dif-
ferent types of substitutional non-magnetic impurities [1]. Neverthe-
less, this approach neglects the spin-orbit interaction in the host and
is not suitable for materials which show spin hot spots on the Fermi
surface, like Al, Mg, and Be. To investigate such systems, we calcu-
lated the electronic wave functions and the solution of the impurity
problem in the framework of the Dirac theory. First results obtained
for defects in Al are discussed.

(1] D.V. Fedorov, P. Zahn, M. Gradhand, and I. Mertig, Phys. Rev.
B 77, 092406 (2008)

MA 40.69 Fri 11:00 P1A
Spin dynamics in ferromagnetic antidot lattices — eSEBASTIAN
NEUSSER, BERNHARD BOTTERS, GEORG DURR, and DIRK GRUNDLER
— Lehrstuhl fiir Physik funktionaler Schichtsysteme, Technische Uni-
versitdt Miinchen, Physik Department,James-Franck-Str. 1, D-85747
Garching b. Miinchen, Deutschland

Our recent work on spin dynamics in antidot lattices is presented.
We present a semi-analytical approach allowing the identification of
the distinct eigenmodes of antidot lattices [1]. We find, both, ex-
tended modes spanning through the lattice and localized modes resid-
ing in individual unit cells. The influence of these modes on spin-wave
propagation is discussed in the light of the emerging research field of
magnonics; we find for antidot lattices that propagation is tailored by
the orientation of the external field. Furthermore, we present experi-
mental data of broadband ferromagnetic resonance performed on such
systems [2] in good agreement with our theoretical predictions. Mode
localization for different angles of the external field with the antidot
lattice unit cell axis is discussed.

[1] S. Neusser, B. Botters, and D. Grundler ”Localization, con-
finement, and field-controlled propagation of spin waves in antidot
lattices” Phys. Rev. B, 78, 054406 (2008).

[2] S. Neusser, B. Botters, M. Becherer, D. Schmitt-Landsiedel, and
D. Grundler, ”Spin wave localization between nearest and next-nearest
neighboring holes in an antidot lattice” Appl. Phys. Lett. 93, 122501
(2008).

MA 40.70 Fri 11:00 P1A
Magnetization dynamics of nanoparticles subject to con-
tinuous magnetic fields or ultra short magnetic pulses —
e ALEXANDER SUKHOV!:?2 and JAMAL BERAKDAR? — !Max-Planck-
Institut fiir Mikrostrukturphysik, Halle/Saale — 2Institut fiir Physik,
Martin-Luther-Universitat Halle-Wittenberg, Halle/Saale

We study the magnetization dynamics of a Stoner nanoparticle us-
ing the Landau-Lifshitz-Gilbert equation of motion extended for finite
temperatures. In case of continuous static or time-dependent mag-
netic fields we are interested in switching properties of the nanoparti-
cles: Critical fields and the corresponding reversal times as a function
of damping and temperature for various anisotropy types [1]. In the
scheme proposed for ultra short magnetic pulses we show both analyt-
ically and numerically that not only switching but also a certain sta-
bilization of the magnetization (”freezing”) can be achieved regardless
the anisotropy type and temperature. In contrast to the continuous
fields additional parameters arise: Dynamics and control strongly de-
pend upon an angle shift between the magnetization and the pulse,
the duration and the form of pulses.

[1] A. Sukhov and J. Berakdar, J. Phys.: Condens. Matter 20, 125226
(2008).

MA 40.71 Fri 11:00 P1A
Spin-transfer torque in tunnel junctions: Comparison of
ab initio and simple models — eAsma H. KHALIL!, ARNE G.
CHRISTEN', PAUL M. HANEY2, MARK D. STiLES?, and CHRISTIAN
HEILIGER! — 1I. Physikalisches Institut, Justus Liebig University
Giessen, D-35392, Germany — 2Center for Nanoscale Science and
Technology, National Institute of Standards and Technology, Gaithers-
burg, MD 20899-6202, USA

Our reported ab initio calculations of the spin-transfer torque in
Fe/MgO/Fe tunnel junctions are in excellent agreement with exper-
imental results [1]. Simple model calculations give different results
[2]. In particular, they show strong deviations from a linear bias volt-
age dependence of the in-plane torque even for small biases. In this
contribution we analyze simple single band models for a large num-
ber of parameters to point out the difference between them and first
principles calculation. With our results we show the importance of
ab initio calculations. This work has been supported in part by the
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NIST-CNST/UMD-NanoCenter Cooperative Agreement.

[1] C. Heiliger and M.D. Stiles, Phys. Rev. Lett. 100, 186805 (2008)
[2] I. Theodonis, N. Kioussis, A. Kalitsov, M. Chshiev, and W. H.
Butler, Phys. Rev. Lett. 97, 237205 (2008)

MA 40.72 Fri 11:00 P1A
Tunneling of spin waves through a mechanical gap —
o THOMAS SCHNEIDER!, ALEXANDER A. SERGAL, ANDRII V. CHUMAK?!,
MikHAIL P. KosTYLEVZ, and BURKARD HILLEBRANDS! — 'FB Physik
und Forschungszentrum Optimas, TU Kaiserslautern, 67663 Kaisers-
lautern, Germany — 2School of Physics, M013, University of Western
Australia, Crawley, WA 6009, Australia

We report on the investigation of spin-wave tunneling through a me-
chanical gap. Tunneling in this case happens due to the long range
dipolar field created by the spin waves. Experiments were performed
in yttrium iron garnet waveguides where gaps of different sizes were
created perpendicular to the waveguide axis by chemical etching. Spin-
wave excitation was performed using microwave pulses that were ap-
plied to a microstrip transducer. Brillouin light scattering spectroscopy
as well as a conventional microwave technique were used to detect the
spin waves. The use of two microstrip antennas allowed us to simul-
taneously observe the spin waves that tunnel through the gap as well
as a reference spin wave that propagates in the continuous part of
the same sample. By comparing the intensities of this two waves one
can precisely determine the tunneling transmission coefficient. Realiz-
ing interference between them provides the possibility to measure the
additional phase shift induced by the tunneling process.

Financial support by the DFG (Graduiertenkolleg 792 and SE
1771/1-1) and the Australian Research Council is gratefully acknowl-
edged.

MA 40.73 Fri 11:00 P1A
Spin wave generation by photon coupled exchange magnons
— oVITALIY I. VASYUCHKA, CHRISTIAN SANDWEG, ALEXANDER A.
SERGA, and BURKARD HILLEBRANDS — FB Physik and Forschungszen-
trum OPTIMAS, TU Kaiserslautern, Germany

The behavior of a parametrically driven magnetic medium after the
pumping source is switched off defines the important problem of
pumping-free evolution of a non-equilibrium magnon gas.

A parallel electromagnetic pumping process creates pairs of photon
coupled exchange magnons at half of the pumping frequency. These
pairs induce a microwave magnetic field which is coherent with the
pumping one but is shifted in phase. Thus the net pumping is effec-
tively reduced in a stationary state. Switching the pumping source off
is accompanied by an increase of the net magnetic field at the pumping
frequency.

We report on the first observation of the energy transfer in the
magnon gas caused by the influence of this field. The experiment was
performed using a tangentially magnetized yttrium-iron-garnet (YIG)
film. A microwave pumping pulse was supplied to the microstrip trans-
ducer. The signal irradiated by the YIG sample at half of the pumping
frequency was picked up by the same microstrip. Just after the pump-
ing pulse is switched off we detected a sharp peak at the end of this sig-
nal. The appearance of the peak is interpreted as a result of the para-
metric generation of long-wave spin waves by the non-compensated
internal field, which acts as a pump.

Financial support by the DFG (SFB/TRR 49) is acknowledged.

MA 40.74 Fri 11:00 P1A
Multiple spin-wave pulse recovery by parallel pumping —
eVOLKER KEGEL, SEBASTIAN SCHAFER, ALEXANDER A. SERGA, and
BURKARD HILLEBRANDS — FB Physik und Forschungszentrum OPTI-
MAS, TU Kaiserslautern, 67663 Kaiserslautern, Germany

We have studied the storage and parametrically stimulated recovery
of microwave signals in a tangentially magnetized yttrium-iron-garnet
(YIG) ferrite film. The microwave signal carried by a packet of magne-
tostatic surface spin waves (MSSW) is stored due to the excitation of
dipolar-exchange standing spin-wave modes across the film thickness.
A recovered MSSW packet appears in the film as a result of parametric
amplification of one of these standing modes [1]. The recovery delay
time as well as the duration and amplitude of the recovered signal are
mostly controlled by the power of the pumping signal. Here we report
on the behaviour of the spin-wave system under influence of multiple
pumping pulses applied per one MSSW signal pulse. We demonstrate
the ability of a multiple recovery process and discuss the dependence
of its characteristics on the time interval between pumping pulses. Fi-

nancial support by the DFG (SFB/TRR 49) is acknowledged.
[1] A.A. Serga, A.V. Chumak, A. Andre, G.A. Melkov, A.N. Slavin,
S.O. Demokritov, and B. Hillebrands, PRL 99, 227202 (2007).

MA 40.75 Fri 11:00 P1A
Improvement of the spin torque reversal by resonant mi-
crowave currents — eLUKAS FRICKE, SANTIAGO SERRANO-GUISAN,
and HANS-WERNER SCHUMACHER — Physikalisch-Technische Bunde-
sanstalt, Braunschweig, Germany

We study ultra fast spin torque (ST) magnetization reversal in mag-
netic tunnel junctions by numerical simulations in the macrospin
(single-domain) approximation. Magnetization reversal by pulsed cur-
rents under a hard axis bias field is studied. We find optimized low
current switching for low fields inducing a tilt of the free layer magne-
tization out of the easy axis by about 6°. Similar results are obtained
with tilted pinned layer devices. Furthermore ST reversal assisted by
resonant microwave currents is considered. Here, an AC oscillation
with frequency close to the ST precession frequency of the free layer
is superimposed on the DC current pulse. The efficiency and reversal
time of such AC assisted ST reversal schemes is investigated.

MA 40.76 Fri 11:00 P1A
Trajectory imaging of current-induced gyrotropic vortex mo-
tions — eMARTIN MULLER, CHRISTIAN DIETRICH, CHRISTIAN BACK,
DiETER WEISS, and JOSEF ZWECK — Institut fiir Experimentelle und
Angewandte Physik der Universitat Regensburg, Germany

Transmission Electron Microscopy (TEM) can be used to study cur-
rent induced excitations in low dimensional magnetic systems. Lorentz
microscopy, a special operating mode with switched-off objective lens,
using a long focal length lens instead, yields information about domain
wall structures and/or the vortex position of magnetic disk samples.
In this work we investigate magnetic specimens with different geome-
tries (Landau structures in thin-film square elements/vortex structures
in disks) and lateral dimensions in the micrometer range. It is pos-
sible to excite the gyrotropic eigenmode of the vortex structure by a
spin-polarized ac current with frequencies in the range between 40 to
400 MHz. Lorentz microscopy enables us to image the trajectory of
the vortex motion. We demonstrate that the resonantly excited vor-
tex core has a circular trajectory whereas in off-resonance the motion
of the vortex core is elliptical as predicted by analytical calculations[1].
The shape and the size of the trajectory and its frequency distribu-
tion depends on the ratio of spin transfer torque and Oersted field and
therefore on the spin polarization of Permalloy.

Modifications in the magnetic specimen, such as an artificially cre-
ated hole or other defects have been investigated and show a different
vortex motion.

[1] Ki-Suk Lee, Sang-Koog Kim, Phys. Rev. B 78, 014405 (2008)

MA 40.77 Fri 11:00 P1A
Spatially and Time-Resolved Scanning Kerr Microscopy
on Permalloy Microstructures — e ANDREAS KROHN, SEBASTIAN
MANSFELD, FELIX H. R. BALHORN, DETLEF HEITMANN, and STEFAN
MENDACH — Institut fiir Angewandte Physik, Universitdt Hamburg,
Jungiusstrasse 11, 20355 Hamburg

We report on microwave induced spin waves in narrow permalloy wires
with typical thicknesses and widths of 20 nm and 5 pm, respectively.
We have set up a novel experiment, where the microwave frequency
is synchronized with the pulses of the laser used to detect the mag-
netization in the sample via the magneto optical Kerr effect. This
enables time and spatially resolved measurements of spin waves in the
permalloy structures. Due to the geometric boundary conditions in
our samples spin waves underlie quantization effects and spin-wave
modes are formed. We investigate the propagation of these spin-wave
modes for several resonance conditions and find frequency dependant
propagation velocities in the region of 100.000 m/s. We compare our
findings with an analytical model based on spin waves in ferromagnetic
films combined with quantization rules and micromagnetic simulations
performed by OOMMEF.

We thank the Deutsche Forschungsgemeinschaft for financial sup-
port via SFB 668 and 508.

MA 40.78 Fri 11:00 P1A
Spin-wave excitation in Permalloy by oscillating pinned do-
main walls — eCHRISTOPHER RAUSCH, SEBASTIAN HERMSDORFER,
HELMUT SCHULTHEISS, SEBASTIAN SCHAFER, PHILIPP PIRRO, BRITTA
LEVEN, and BURKARD HILLEBRANDS — FB Physik und Landes-
forschungszentrum OPTIMAS, Erwin-Schrodinger-Str. 56, TU Kaiser-
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slautern, 67663 Kaiserslautern, Germany

This poster presents a new mechanism for the spin-wave excitation.
The excitation of spin waves by oscillating pinned domain walls is an
alternative approach to the well-known excitation via an antenna or,
as another example, via vortex-anti-vortex-annihilation. The investi-
gations have been carried out using micromagnetic simulations (LLG-
code). The basic idea of the mechanism is to deflect a pinned domain
wall out of its equilibrium position within the limits of the domain
wall pinning. The following relaxation caused by the pinning potential
which is driving the wall back towards the equilibrium position occurs
as a damped oscillation with characteristic eigenfrequency. In case that
the domain wall is excited by an external field with this eigenfrequency,
a ”steady-state” oscillation forms out with the eigenfrequency and an
amplitude determined by the energy balance between the dissipation
processes due to damping and the external triggering by the applied
field. The energy pumped into the system by the external field leads
not only to the compensation of the damping but also to the radiation
of spin waves.

Financial support by the DFG within the SPP1133 is gratefully ac-
knowledged.

MA 40.79 Fri 11:00 P1A
2D approach to the k-vector resolution of the Brillouin light
scattering spectroscopy — eBENJAMIN JUNGFLEISCH, CHRISTIAN
W. SANDWEG, VITALIY I. VASYUCHKA, ALEXANDER A. SERGA, and
BURKARD HILLEBRANDS — FB Physik und Forschungszentrum OPTI-
MAS, TU Kaiserslautern, 67663 Kaiserslautern, Germany

In this poster we report on our progress towards k vector sensitivity
using Brillouin light scattering spectroscopy which enables us to de-
tect and resolve the whole range of magnon wave vectors occurring
during the formation of magnon gases and condensates. We overcome
this challenge by varying the angle of incident light with respect to
the orientation of magnetization. The improvement of our approach
consists of expanding this k-vector sensitivity to two dimensions such
that spin-wave wave vectors oriented both parallel and perpendicular
to the external field can be resolved and measured. The proper op-
eration of this setup is demonstrated by showing the results both for
directly excited spin waves near the ferromagnetic resonance and for
magnons at the lowest energy state of a parametrically driven magnon
gas in yttrium-iron-garnet ferrimagnetic film.

MA 40.80 Fri 11:00 P1A
Laser-Induced Generation and Quenching of Magnetization
on FeRh Investigated with Time-Resolved X-ray Magnetic
Circular Dichroism — eILIE RaDU!2, CHRISTIAN STAMMZ, NIKO
PoNTIUS2, TORSTEN KACHELZ2, PAuL RamMm!, JAN-ULRICH THIELE3,
HERMANN DURR2, and CHRISTIAN Back! — !Regensburg Univer-
sity, Regensburg, Germany — 2BESSY GmbH, Berlin, Germany —
3Hitachi Global Storage, San Jose, CA, USA

Upon heating, the equiatomic FeRh alloy exhibits a first-order mag-
netic phase transition from the antiferromagnetic (AFM) to the ferro-
magnetic (FM) state around room temperature. Here, we study the fs
laser-induced AFM-FM phase transition as well as the transition from
FM towards the paramagnetic state by employing the time-resolved
X-ray magnetic circular dichroism. Both Fe and Rh elements show
a gradual growth of the magnetic moment within 200 ps after laser
excitation. Temperature-dependent data, measured at intermediate
temperatures between AFM and FM state, provide evidence for the
rapid nucleation and subsequent slow expansion of the FM regions
within an AFM matrix, supporting the magnetization growth model
proposed in [1]. Once in the FM state, FeRh can be optically demag-
netized on a few ps time scale (limited by the X-ray probing pulse).
Further time-resolved magneto-optics measurements done in the visible
spectral range reveal a demagnetization time constant of “200 fs. For
the photo-induced demagnetization process we consider a mechanism
that follows the transient electronic structure of the system.
[1] B. Bergmann et al., PRB 73, 060407(R) (2006)

MA 40.81 Fri 11:00 P1A
Current induced switching of MgO-based MTJs at differ-
ent temperatures — eMARKUS SCHAFERS, ANDY THOMAS, KARSTEN
RoTT, and GUNTER REISs — Bielefeld University, Universitatsstrasse
25, D-33615 Bielefeld, Germany

A spin-polarized current injected into a nanomagnet applies a torque
to the magnetization and induces a precession or even a reversal of the
magnetization direction. This spin-torque effect has generated much

interest because it can be used as writing mechanism to store infor-
mation in magnetic random access memory (MRAM). An extensive
understanding of the switching process is necessary to produce high
performance memory cells.

Here, we prepared sub-pum-sized MTJs with different free layer thick-
nesses based on CoFeB/MgO/CoFeB by e-beam lithography and argon
ion beam etching. We compare the critical current densities for switch-
ing the free layer of these samples at different temperatures.

Samples were provided by Singulus Nanodeposition Technologies
GmbH.

MA 40.82 Fri 11:00 P1A
Interdigital transducers for surface acoustic wave radiation
onto ferromagnetic films — eRUPERT HUBER, BERNHARD BOTTERS,
SEBASTIAN NEUSSER, and DIRK GRUNDLER — Lehrstuhl fiir Physik
funktionaler Schichtsysteme Technische Universitdt Miinchen, Physik
Department, James Franck Strale 1, 85747 Garching

We introduce our work on the design and fabrication of an emitter-
receiver configuration of interdigital transducers (IDT). This system is
assembled on the piezoelectrical crystal Lithium Niobate as substrate
material, radiating surface acoustic waves (SAW). Encouraged by sim-
ulations with SYNC [1] we design IDTs matched to a 50 Ohm circuit.
We test them at frequencies from 100 MHz up to the GHz regime by a
vector network analyzer (VNA). In the propagation path of the SAWs
we introduce a ferromagnetic film. We control the magnetic state with
an external magnetic field. The SAWs are expected to distort the ferro-
magnetic film. We aim at measuring the transmitted SAWs depending
on the magnetization state oft he film. We acknowledge support from
the German Excellence Cluster ”Nanosystems Initiative Munich”.
[1] http://www.sawlab.te.chiba-u.ac.jp/ ken/freesoft.html

MA 40.83 Fri 11:00 P1A
Observation of reversible current-induced vortex core dis-
placements in magnetic disks — eLuTz HEYNE, JAN RHENSIUS,
DENNIS ILGAz, MATHIAS KLAUI, and ULRICH RUDIGER — Universitit
Konstanz, Germany

The understanding of the interplay between spin-polarized currents
and the magnetization is of high scientific interest and many proposed
applications relay on the ability of controlled manipulation of the mag-
netization by currents. Here especially the influence of the so called
non-adiabatic contribution on the interaction is to the present point
poorly understood. Vortex cores exhibit large magnetization gradients
and it has been predicted that the non-adiabatic contribution will be
large in these systems. Thus their study can reveal important infor-
mation concerning the non-adiabatic term.

‘We present new results on the interaction between injected current
and magnetic vortex cores. Moreover we calculate the vortec core
response theoretically as well as numerically to compare with the ex-
perimental results.

With direct imaging using X-ray photo emission electron microscopy
we directly measure the current-induced vortex core displacement as
a function of the current density. The results allow us to estimate the
influence of the non-adiabatic term to the magnetization dynamics.

MA 40.84 Fri 11:00 P1A
Electron Spin Resonance in 2D triangular Cr-spin lattices
— eMAMOUN HEMMIDA, HANS-ALBRECHT KRUG VON NIDDA, and
Avors LoibL — Experimentalphysik V, Elektronische Korrelationen
und Magnetismus, Universitat Augsburg, 86135 Augsburg, Germany

The spin dynamics in some two-dimensional (2D) triangular Cr-
antiferromagnetic lattices, i.e. the rock salt compounds HCrOg,
LiCrO2, and NaCrOgz as well as the delafossite compounds CuCrO2
and AgCrOa, have been investigated by electron spin resonance (ESR).
In these oxides, the divergence of the temperature dependent linewidth,
on approaching the Néel temperature T from above, is well described
in terms of a Berezinskii-Kosterlitz-Thouless (BKT) scenario [1-3] due
to magnetic vortex-antivortex pairing. Except for LiCrO2, where Tk
is close to T'n, the broad fluctuation regime Tkt < T < T suggests an
intermediate 2D liquid antiferromagnetic state in analogy to the melt-
ing scenario of a 2D triangular lattice described by Nelson, Halperin,
and Young in the framework of a modified Kosterlitz-Thouless model
4,5].
1] V. L. Berezinskii, Sov. Phys. JETP 32, 493 (1971).
2] J. M. Kosterlitz and D. J. Thouless, J. Phys. C 6, 1181 (1973).
3] J. M. Kosterlitz, J. Phys. C 7, 1046 (1974).
4] B. I. Halperin and D. R. Nelson, Phys. Rev. Lett. 41, 121 (1978).
I

[
[
[
%
(5] A. P. Young, Phys. Rev. B 19, 1855 (1979).



Friday

MA 40.85 Fri 11:00 P1A
Dissipation and coupling of spin-wave eigenmodes in nano-
scaled magnetic ring structures — eeKATRIN VocGT, HEL-
MUT SCHULTHEISS, BJORN OBRY, CHRISTIAN SANDWEG, SEBASTIAN
HERMSDORFER, SEBASTIAN SCHAFER, BRITTA LEVEN, and BURKARD
HILLEBRANDS — Fachbereich Physik and Research Center OPTIMAS,
TU Kaiserslautern, 67663 Kaiserslautern, Germany

Small magnetic ring structures magnetized in the onion state exhibit
two spin-wave eigenmode systems confined at the pole and equatorial
positions, respectively. With time-resolved Brillouin light scattering
microscopy we analyzed the decay of these spin-wave eigenmodes after
the resonant excitation with a microwave pulse. A strong dependency
on the position within a single ring was found for the lifetime of the
excited spin-wave eigenmodes showing that the damping of the mag-
netization dynamics is not constant within a single magnetic element.
Furthermore, we demonstrate that the eigenmode frequencies can be
tuned by means of an externally applied field. For certain frequency
ratios of the eigenmode frequencies at the pole and equatorial posi-
tion a nonlocal coupling of spin-wave eigenmodes is observed. Energy
is transferred from spin-wave eigenmodes confined in the poles of the
ring to spin waves at the equator if the frequency ratio is an integer
number. Financial support by the DFG (SPP1133) is acknowledged.

MA 40.86 Fri 11:00 P1A
Time resolved field induced domain wall excitations in
permalloy wires — eJAN Ruensius’2, Lurz HeyNe?, DIRK
Backesh2, STEPHEN KRzyk2, DENNIS ILGAzZZ, MAaTHIAS KLAUIZ,
LAURA J. HEYDERMAN', ULRICH RUDIGER?, FRITHJOF NOLTING!, and
ARANTXA FRAILE-RODRIGUEZ! — 1Paul Scherrer Institut, 5232 Villi-
gen, Switzerland — 2Universitit Konstanz, 78457, Germany

Micromagnetic systems are predicted to be useful for future mag-
netic storage devices. Therefore the investigation of the fundamental
mechanisms of magnetization dynamics is essential. Field induced do-
main wall excitations are investigated with time and spatially resolved
XMCD-PEEM (X-ray Magnetic Circular Dichroism - Photoemmission
Electron Microscopy). We study the domain configurations in permal-
loy wires with a width of 2 pum, fabricated by electron beam lithogra-
phy. Using a 10 *m wide stripline, connected to a laser triggered diode,
well defined sub-ns field pulses were applied to move the domain wall.
By triggering the channel plate of the PEEM at a well defined delay
time, this pump-probe experiment achieves a time resolution of below
100 ps and a spatial magnetic resolution of about 50 nm. With this
we can quantitatively analyze the response of the domain wall to the
field pulse and we find domain wall displacements with velocities of
hundreds of m/s. To understand the results, we compare the experi-
mental data with results of micromagnetic simulations and find good
agreement.

MA 40.87 Fri 11:00 P1A
Field- and Current-induced Domain Wall Motion in Ho-
doped Permalloy Nanowires probed by single shot Kerr-
microscopy — ePHILIPP MOHRKE!, THOMAS A. MOORE!2, MATHIAS
KrAul!, STEPHEN Krzyk!, JAN RHENSIUS!3, DIRK BACKES!3, LAURA
J. HEYDERMAN®, and ULRICH RUDIGER! — !Universitit Konstanz,
Fachbereich Physik, Universitatsstrale 10, 78457 Konstanz, Germany
— 2SPINTEC, CEA Grenoble, 17 rue des Martyrs, 38054 Greno-
ble Cedex 9, France — 3Paul Scherrer Institut, 5232 Villingen PSI,
Switzerland

We present single shot measurements of field- and current-induced DW
dynamics in pure and Holmium-doped Permalloy (NiggFezo) nanowires
(thickness 20-25nm, width > 500nm) by nanosecond time-resolved
Kerr-microscopy. We probe the velocity of single DW displacements
across a 1 pm spot size located at various positions along the wire and
determine the depinning fields and currents.

Results obtained from 1500 nm-wide and 25nm-thick pure and Ho-
doped Py-wire with the laser focused at a position 10 um away from
the starting point of the DWs are presented. DWs were repeatedly
prepared at the kinks in the wire, the field ramped from 0G with a
speed of in 1 G/us and the arrival times / depining fields measured.
Measurements on samples, which by doping with Ho, have a different
damping constant « show a significant drop of the average velocity
with increasing a. These velocities are compared by results obtained
from micromagnetic simulations.

MA 40.88 Fri 11:00 P1A
Current induced domain wall motion in out-of-plane mag-
netized magnetic nanowires characterized by high resolution

magnetic imaging — eOLIVIER BOULLE, LuTz HEYNE, JAN HEINEN,
JAN RHENSTUS, MATHIAS KLAUI, and ULRICH RUDIGER — Fachbereich
Physik, Universitat Konstanz, Universitdtsstrasse 10, 78457 Konstanz,
Germany

Current driven domain motion (CIDM) in perpendicularly magnetized
multilayers attracts currently much interest due to the simple and nar-
row Bloch DWs observed in these materials and the more efficient spin
transfer compared to previously studied in-plane magnetized permal-
loy nanowires. Here we report on current induced DW propagation
in promising out-of-plane magnetized materials, such as low coercivity
(CoFeB(0,6nm)/Pt), multilayers and highly spin polarized (Co/Ni)y
multilayers. Current-induced magnetization switching was studied in
these materials for the first time by high resolution magnetic imaging
using XMCD-PEEM. In (CoFeB(0,6nm)/Pt),, for wide wires (2 pm)
and/or high current densities, current induced domain nucleation is
observed. The analysis of the domain patterns indicate that the Oer-
sted field plays a major role in the domain nucleation. In particular,
the domain structure can be reversibly switched from one domain con-
figuration to another by current by the sole effect of the Oersted field
[1]. For smaller wire width and lower current, current induced DW
motion is observed and the interplay between Oe field and spin torque
results in a strongly geometry-dependent behaviour.
[1] Boulle et al, Jour. of Appl. Phys., (in press 2008)

MA 40.89 Fri 11:00 P1A

Microwave-Assisted Magnetization Reversal in NiggFegg

Nanowires: Reduced Critical Fields in Arrays with sub
100 nm Spacing — eJEsco Torp!, STEFAN MENDACH!, DETLEF
HEITMANNY, and DIRK GRUNDLER? — lInstitut fiir Angewandte

Physik, Universitdt Hamburg, Jungiusstrafie 11, 20355 Hamburg, Ger-
many — 2Physik-Department E10, Technische Universitit Miinchen,
James-Franck-Strale, 84747 Garching b. Miinchen, Germany

We studied microwave-assisted switching (MAS) in densely packed ar-
rays of NiggFego nanowires. We used electron-beam lithography and
lift-off processing to prepare arrays of 300 nm wide and 20 nm thick
ferromagnetic nanowires with an edge-to-edge spacing of 90 nm. To
study MAS the nanomagnets were irradiated with a microwave (rf)
of fixed frequency and power and the linear eigenmode spectrum was
used to probe the magnetization configuration inside the array.

We observe microwave-assisted switching for rf fields of less than 2
mT, a factor 3 lower than reported previously for individual nanowires
of similiar dimensions. The phase-diagram of the switching efficiency is
a complex function of rf amplitude and frequency. The switching pro-
cess is most efficient at frequencies below linear eigenfrequency, which
we attribute to the non-linear nature of the precession that leads to
the magnetization reversal. For higher rf amplitude the regime of MAS
is severely broadened by several GHz. Under optimal conditions the
switching field can be reduced by more than 50%.

This work is supported by the DFG via”SFB 668” and the ”Nanosys-
tems Initiative Munich” (NIM).

MA 40.90 Fri 11:00 P1A
Magnetization dynamics in curved permalloy nanowires —
®SANDRA MOTL-ZIEGLER, LARS BOCKLAGE, TORU MATSUYAMA, JESCO
Toprp, MARKUS BOLTE, and GUIDO MEIER — Universitat Hamburg,
Institut fiir Angewandte Physik, Jungiusstr. 11, D-20355 Hamburg

Magnetization dynamics in nanostructures is an interesting field of re-
search as magnetization patterns like domain walls and vortices form
on these length scales. We investigate field-induced magnetization dy-
namics in curved permalloy nanowires placed on a waveguide. The
dependence of spin-wave modes on an external magnetic field and on
the excitation frequency is studied by a broadband ferromagnetic re-
sonance setup [1]. After saturating a nanowire the field is reduced
resulting in a domain wall in the curved part of the wire. In mag-
netic fields between -90 mT and 90 mT the frequency is swept from
45 MHz to 20 GHz by a network analyzer. Spectra are normalized with
a reference measurement at a saturating field to improve the visibility
of the spin-wave modes. For a wire of 6 pm length, 200 nm width, and
20 nm thickness with an outer radius of 3 um we identify five modes.
The measurements are compared with numerical simulations based on
the Landau-Lifshitz-Gilbert equation to support the experimental re-
sults. Permalloy stripes and wires with different radii are also studied.
(1] J. Podbielski et al., Phys. Rev. Lett. 96, 167207 (2006)

MA 4091 Fri 11:00 P1A
Inductive detection of spin wave propagation in permal-
loy thin films — eGEORG DURR, SEBASTIAN NEUSSER, BERNHARD
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BOTTERS, and DIRK GRUNDLER — Lehrstuhl fiir Physik funktionaler
Schichtsysteme, Technische Universitat Miinchen, Physik Department,
James-Franck-Str. 1, D-85747 Garching b. Miinchen, Germany

Spin wave propagation in permalloy thin films is investigated, both in
the frequency and the time domain. Different configurations of two
coplanar waveguides used as emitter and receiver of spin waves are
presented. Using a broadband vector network analyzer we measure
the spin wave eigenfrequencies in the frequency domain. In a further
experiment the transmission of pulsed induced spin waves in the time
domain is detected using a digital sampling oscilloscope. All mea-
surements are performed at room temperature with an external field
applied in different directions. We discuss the data in the light of the
spin wave propagation based on dispersion relations of permalloy thin
films. We acknowledge financial support through the German excel-
lence cluster ” Nanosystems Initiative Munich”.

MA 40.92 Fri 11:00 P1A
Effect of a DC current on the magnetization dynamics
in spin-valve nanocontacts — eABDELGHANI LARAOUI', FLORIN
C1uBOTARUY, HELMUT SCHULTHEISS!, ALEXANDER SERGA!, SEBAS-
TIAN HERMSDORFER!, MAARTEN VAN KAMPEN2?, LIESBET LAGAEZ,
BriTTA LEVEN!, ANDREI N. SLAVIN®, and BURKARD HILLEBRANDS! —
IFachbereich Physik and Forschungszentrum OPTIMAS, TU Kaiser-
slautern, 67663 Kaiserslautern, Germany — 2IMEC, Kapeldreef 75,
Leuven, Belgium — 3Oakland University, Rochester, Michigan, USA

We have studied the magnetization dynamics in spin-valve nanocontact
devices under the influence of an applied microwave ac and dc current
by means of Brillouin light scattering (BLS) microscopy. To obtain an
idea of the possible modes of spin waves that can be excited, the 80 nm
point contact was subjected to an ac current of varying frequencies and
powers. The BLS spectra of the extended Py free layer of the spin-valve
stack were recorded at a fixed position near to the point contact (~ 200
nm) and for various amplitudes of an external magnetic field. Strong
nonlinear spin waves are excited with the ac current and discussed
within the framework of three magnon scattering. In the presence of a
dc current the efficiency of the direct excited modes is enhanced. This
effect can be explained by both spin transfer torque and Oersted field
effects. In addition, the threshold properties for nonlinear spin-waves
(non-integer modes) excitation are mainly controlled by the Oersted
field created by the dc current injected through the nanocontact. Sup-
port by EU-MRTN SPINSWITCH (MRTN-CT-2006-035327) and by
the Deutsche Forschungsgemeinschaft (SPP1133).

MA 40.93 Fri 11:00 P1A
Anisotropy dependence of domain structure and mag-
netization dynamics in magnetic thin film elements —
oCLAUDIA PATSCHUREK, JEFFREY MCCORD, RAINER KALTOFEN,
RUDOLF SCHAFER, and LUDWIG SCHULTZ — IFW Dresden, Inst. f.
Metallische Werkstoffe, Helmholtzstr. 20, 01069 Dresden

Patterned multilayered samples of polycrystalline Ni81Fel9 and amor-
phous Co60Fe20B20 with and without a 5 nm MgO interlayer were
deposited under an applied field using dc magnetron sputtering. While
the total stack thickness of 80 nm was kept constant, the thickness ra-
tio of the individual layers was systematically varied in order to achieve
a linear change of magnetic anisotropy. Static and dynamic properties
were investigated by quasi-static magnetometry and pulsed inductive
microwave magnetometry (PIMM).

Magneto-optical Kerr microscopy studies reveal that the patterning
leads to the formation of characteristic, anisotropy-dependent non-
Landau closure domain structures in the non-laminated elements,
while no anisotropy dependence is obvious for the domain structure
of laminated thin film elements. Irregular contributions to the effec-
tive field and thus the dynamic magnetic response, originating from
the domain structures, were identified.

MA 40.94 Fri 11:00 P1A
Tunnel magnetoresistance and spin dependent shot noise
in carbon nanotube quantum dot in the Kondo regime —
®STANISLAW LIPINSKI and DAMIAN KRYCHOWSKI — Institute of Molec-
ular Physics, Polish Academy of Sciences, Poznan, Poland

The out of equilibrium transport properties of carbon nanotube quan-
tum dot coupled to ferromagnetic electrodes are studied by means of
the non-equilibrium Green functions using equation of motion method.
Polarization of electrodes introduces the spin dependence of tunneling
rates and exchange splitting of the dot level. We point out on the
possibility of achieving giant values of tunnel magnetoresistance in

the Kondo range and discuss a prospect of gate control of this quan-
tity. Change of the gate enables a control of the value and sign of
polarization of conductance. For parallel orientation of polarizations
of electrodes a significant decrease of the Fano factor is observed for
gate potentials corresponding to vanishing exchange splitting. The ex-
change induced Kondo satellites reflect in the bias or gate dependences
of spin resolved Fano factors.

MA 40.95 Fri 11:00 P1A

AC Transport in thin manganite films — eSEBASTIAN HUHN, KA1
GEHRKE, VASILY MOSHNYAGA, and KONRAD SAMWER — I. Physikalis-
ches Institut, Universitat Gottingen, Friedrich-Hund-Platz 1, 37707
Gottingen
We have studied the metal-insulator (MI) transition in perovskite
manganite films by means of a.c. electric transport technique. The
films of Laj_zSryMnOs (LSMO), Laj_,CazMnO3 (LCMO) and
(Laj—yPry)1-2CazMnO3 (LPCMO) were prepared by a metalorganic
aerosol deposition technique. The linear R, and nonlinear 3'9 har-
monic resistance R3, were measured simultaneously as a function of
temperature (4-300K), current (1-1000p:A), frequency (1-1000Hz) and
magnetic field (0-7T). We show that the MI transition temperature
(Tna) is frequency dependent. The nonlinear resistance R3,, is strongly
enhanced mostly in the vicinity of Ty and shows a peculiar magnetic
field dependance. The results on LPCMO film are compared with
LCMO and LSMO and discussed within correlated polarons approach
and phase separation scenario.

Deutsche Forschungsgemeinschaft via SFB 602, TPA2 is acknowl-
edged

MA 40.96 Fri 11:00 P1A
Electronic structure in mesoscopic systems under finite bias
— oSTEVEN WALCZAKY2, MICHAEL CZERNER?, CHRISTIAN HEILIGERS,
and INGRID MERTIG2 — 'Max Planck Institute of Microstructure
Physics, D-06120 Halle (Saale), Germany — 2Institute of Physics,
Martin Luther University Halle-Wittenberg, D-06120 Halle (Saale),
Germany — 31. Physikalisches Institut, Justus Liebig University, D-
35392 Giessen, Germany

The understanding of the I-V-characteristics is a key issue in ballistic
transport. In particular, the voltage drop within the scattering region
depends strongly on the geometry of the system. For example in a
tunnel junction one expects a simple linear voltage drop over the bar-
rier but for atomic contacts, nanowires, or molecules the voltage drop
is expected to be more complicated. To account for these systems we
extend our implementation of the Keldysh formalism in the Korringa-
Kohn-Rostoker Green’s function method [1]. Furthermore, a real space
formulation of the Keldysh equation is used to describe open systems
which exhibit broken translational symmetry like atomic contacts or
nanowires.

Our extension includes the self-consistent treatment of the system
under applied bias using the non-equilibrium density between the
chemical potentials of the left and the right lead. The voltage drop
within the system is then proportional to the difference of the densities
with and without an applied voltage.

[1] C. Heiliger, M. Czerner, B. Yavorsky, I. Mertig, M. Stiles, J.
Appl. Phys. 103, 07A709 (2008)

MA 40.97 Fri 11:00 P1A
Direct measurement of the spin polarization of Co-Fe and
Co-Fe-B — SAviO FABRETTI!, OLIVER SCHEBAUM!, ANDY THOMAS!,
GUNTER REIss!, and JAGADEESH MOODERA? — 1Universitit Bielefeld
— 2MIT Cambridge

We investigated the spin polarization of Co-Fe and Co-Fe-B
thin films with the Meservey-Tedrow method. Superconduc-
tor/insulator/ferromagnet (S/I/F) structures were fabricated using
shadow masks and DC- and RF-magnetron sputtering in an automatic
sputtering system. The samples have been post annealed in a vacuum
furnace. The superconducting electrode consists of AlgsSis while the
insulator is MgO. For optimization of the superconducting tunnel junc-
tions the properties of the Al-Si films on MgO buffer layers have been
investigated in dependence of the Al-Si thickness and the annealing
temperature. The dI/dV measurements were done in a >He cryostat
at a temperature of 0.46K with magnetic fields applied in the range of
2T to 2.8T. Finally, the results were compared with conventional MgO
magnetic tunnel junctions with Co-Fe and Co-Fe-B electrodes.

MA 40.98 Fri 11:00 P1A

Measurement of the spin polarisation of the current
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through nanostructured Al/Fe and Nb/Fe point contacts —
¢ KONSTANTIN MIRLIN', SAMUEL BOUVRON!, MICHAEL MARz!2, GER-
NOT GoOLL!, CHRISTOPH SURGERS!'2, and HILBERT V. LOHNEYSEN!:2:3
— lPhysikalisches Institut, Universitit Karlsruhe, 76128 Karl-
sruhe — 2DFG-Zentrum fiir funktionelle Nanostrukturen der Univer-
sitat Karlsruhe, 76128 Karlsruhe — 3Institut fiir Festkorperphysik,
Forschungszentrum Karlsruhe, 76021 Karlsruhe

Point-contact spectroscopy can be used to determine the spin polar-
isation P of the current through a S/F point contact. We used this
method to study nanostructured Al/Fe and Nb/Fe contacts produced
by electron-beam lithography. We measured the differential conduc-
tance spectra G(V) = dI/dV (V) of the Nb/Fe contacts in a “He cryo-
stat down to 1.5 K and described the spectra within two different the-
oretical models, the Mazin model [1] and the Cuevas model [2]. The
first one considers the current through the F/S contact as composed
of a fully polarised and an unpolarised part. The second one is based
on the Landauer-Biittiker formalism with spin dependent transmission
coefficients 71(|) with a single P = (74 —7)/(y +7|). P depends on
the contact size and is reduced with increasing contact size, possibly
due to spin-orbit scattering in the contact region [3]. This scenario is
supported by a larger decrease of P for Nb/Fe contacts compared to
Al/Fe contacts, as expected for spin-orbit scattering.

[1] I.I. Mazin, PRL 83(7), 1427 (1999); [2] J.C. Cuevas et al., PRB 69,
140502 (2004); [3] M. Stokmaier et al., PRL 101(14), 147005 (2008)

MA 40.99 Fri 11:00 P1A
In-situ Preparation and Characterization of Tailored Mag-
netic Nanocontacts — STEPHEN KRZYK, AJIT PATRA, eANDRE
Bisic, MATHIAS KLAUI, and ULRICH RUDIGER — Fachbereich Physik,
Universitat Konstanz, 78457 Konstanz

It has been shown that magnetoresistance measurements can be used
to investigate domain walls spin structure and pinning characteristics
[1], and that the type and pinning behavior of domain walls is strongly
dependant on the geometry of the investigated structures [2]. So far,
the accessible lateral size regime has been limited by the finite resolu-
tion of the lithographic preparation process. An innovative approach
to overcome this limitation and leading down to atomic size of a con-
tact is the electromigration technique [3].

We use a combination of electron- and focussed-ion-beam lithogra-
phy to pre-pattern nanoscale ring-structures with notches on a SigNy4
surface, and Permalloy (NigoFego) films are grown on the structures
in UHV. Controlled electromigration is used to reduce the size of the
notch. By alternating deposition and electromigration, the resistance
and correspondingly the cross-section of the notch can be reversibly
changed by several orders of a magnitude. In-plane magnetic fields are
used to nucleate and move magnetic domain walls in the nanostructure
and magnetoresistance measurements are used to probe the influence
of the notch geometry on the behavior of the domain wall.

[1] D. Bedau et al., J. Appl. Phys. 101, 09F509 (2007).

[2] M. Laufenberg et al., Appl. Phys. Lett. 88, 052507 (2006).

[3] R. Hoffmann et. al., Appl. Phys. Lett. 93, 043118 (2008).

MA 40.100 Fri 11:00 P1A
Annealing behaviour of CoFeB/MgO/CoFeB magnetic tun-
nel junctions — SEBASTIAN RINGERD2, MICHAEL VIETHZ, LUD-
wIG BAR2?, MANFRED RUHRIG2, and eGUNTHER BAYREUTHER! —
LUniversitat Regensburg, 93040 Regensburg, Germany — 2Siemens
AG, Corporate Technology CT T MM1, 91050 Erlangen, Germany

With CoFeB/MgO/CoFeB magnetoresistive tunnel junctions, anneal-
ing is commonly used to increase the TMR ratio. The annealing pro-
cess simultaneously affects the antiferromagnetic pinning layer as well
as the tunnel barrier and the ferromagnetic contacts. In particular,
the role of diffusion of B into the MgO barrier has been considered
recently. By a systematic variation of annealing time and tempera-
ture the present study aims to achieve a better understanding of the
relevant diffusion processes and an optimization of the annealing pro-
cedures. Junctions with a barrier thickness of 1.5 nm showed a TMR
ratio of 30% at room temperature before annealing which increased to
a maximum value of 150% after annealing for 4 h at 350° C. Measure-
ment of the high resistance state (i.e. for antiparallel magnetizations),
the low resistance state (parallel magnetizations) and the TMR ratio
versus annealing time at different temperatures allows for the calcula-
tion of temperature dependent time constants and activation energies
of the processes involved. A comparison of room temperature and low
temperature resistance values is used to separate different effects of
the annealing process.

MA 40.101 Fri 11:00 P1A
Magnetoresistance and electroresistance in BiMnO3 based
tunnel junctions — eNickI HINSCHE!, MICHAEL FECHNER!2, IGOR
MAZNICHENKO', PETER BOSE!2, SERGEI OSTANIN?, ARTHUR ERNSTZ,
JUERGEN HENK?, PETER ZAHN! und INGRID MERTIG!2 — Institut fiir
Physik, Martin-Luther-Universitdt Halle-Wittenberg, D-06099 Halle,
Germany — 2Max-Planck-Institut fiir Mikrostrukturphysik, Weinberg
2, D-06120 Halle, Germany

The tunneling magnetoresistance (TMR) and electroresistance (TER)
of BiMnO3 based tunnel junctions are investigated by means of a com-
bined ab initio and model calculation. The structural relaxation of the
barrier material was performed using the VASP package. The electronic
structure, and especially the complex band structure of the barrier, are
calculated within density functional theory in self-interaction-corrected
local density approximation (SIC-LDA) using a KKR multiple scatte-
ring scheme. The potential profile in the barrier is determined by the
material polarization and the different screening lengths in the elec-
trodes. We assumed a half-metallic and a nobel metal electrode. The
influence of the barrier polarization, the BiMnOgs complex band stru-
cure, and the screening properties of the electrodes on the TMR and
TER will be discussed.

MA 40.102 Fri 11:00 P1A
Dielectric Breakdown and inelastic electron tinneling
spectroscopy of top pinned and bottom pinned Co-Fe-
B/MgO/Co-Fe-B magnetic tunnel junctions — eAYvAaz ARIF
KHAN, JAN SCHMALHORST, KARSTEN ROTT, ANDY THOMAS, and
GUNTER REISS — Thin films and physics of Nano structures, Depart-
ment of Physics, Bielefeld university, P. O. Box 100131, 33501 Bielefeld
germany.

‘We present a detailed investigation into the intrinsic tunnel barrier re-
liability in Co-Fe-B/MgO/Co-Fe-B magnetic tunnel junctions (MTJ).
The intrinsic reliability is measured as the ramped breakdown voltage
(Vpq) at room temperature for both positive and negative polarity.
The measurements were done for two types of junctions: one set of
junctions had exchange biased (pinned) bottom electrodes, one set
exchange biased (pinned) top electrodes with an additional artificial
ferrimagnet. We found a significant polarity dependence in the dielec-
tric breakdown: top as well as bottom pinned tunnel junctions showed
higher breakdown voltage when the top electrode was biased positively
compared to negative bias. In contrast to this the differential resistance
% — V spectra revealed an asymmetry for the top pinned junctions
which was reversed in comparison to the bottom pinned system. This
indicates that both asymmetries have different origins. Additionally
the bottom pinned junctions showed in general slightly lower break-
down voltag2es and stronger magnon excitation in the inelastic electron
tunneling jv—{‘, — V spectra than the top pinned junctions.Possible rea-
sons for these correlations are discussed.

MA 40.103 Fri 11:00 P1A

Preparation and characterization of sputtered
CoFeB/MgO/CoFeB based TMR magnetic tunnel junc-
tions (MTJs) — eNEDA SADRIFAR!, SENTHILNATHAN MOHANAN!,
SOREN SELVEZ, UTE KaIlser?, and ULRIcH HERR! — !Institut

fiir Mikro- und Nanomaterialien, Universitdat Ulm, 89081 Ulm —
2Materialwissenschaftliche Elektronenmikroskopie, Universitit Ulm

MTJs with amorphous aluminum oxide tunnel barrier are currently
used in magnetoresistive random access memory (MRAM) and the
read heads of hard disk drives. MTJs with crystalline MgO tunnel
barrier and body centered cubic (bcc) Fe, Co or CoFe ferromagnetic
electrodes are predicted to exhibit over 1000% magnetoresistance due
to coherent tunneling of fully spin polarized electrons. MTJs with
MgO barrier sandwiched between CoFeB electrodes are recently devel-
oped for practical applications and found to have TMR ratios up to
500% at RT. Crystallization of amorphous CoFeB into (001)-oriented
bee structure results in a good lattice matching with (001)-oriented
MgO and a very sharp and smooth interface and consequently to
highly spin polarized tunneling current and high TMR effect. In this
study, CoFeB/MgO/CoFeB-based MTJs were prepared by magnetron
sputtering and characterized with respect to their microstructure and
roughness by XRD, AFM, SEM and TEM. The main focus is on the ef-
fect of underlayers on the morphology of the MTJ stack and formation
of (001)-oriented MgO and bce-CoFeB.

MA 40.104 Fri 11:00 P1A

Properties of ferromagnetic tunnel junctions with organic
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spacer layers — eHARTMUT VINZELBERG, JOACHIM SCHUMANN, Di-
ETER ELEFANT, JURGEN THOMAS, and BERND BUCHNER — IFW Dres-
den, P.O. Box 270116, D-01171 Dresden, Germany

Within the spintronics/optoelectronics communities the search for al-
ternative materials with improved properties for coherent spin trans-
port recently has initiated strong activities in the field of organic spin-
tronics and related materials. The realization of spin injection into
organic semiconductors and the coherent spin transport over distances
on the nanometer scale are discussed controversy in the literature. [1-
3] Therefore, in this work ferromagnetic sandwich devices with Algs-
spacer are prepared and studied in order to find out which mechanism
controls the observed spin-dependent transport effects: spin propaga-
tion in the organic film or tunneling over a barrier between the ferro-
magnetic electrodes. Spin-valve effects at low temperatures have been
observed in a broad resistance interval from kQ to MQ-range without
systematic area dependence. In some samples the magneto-resistance
changes the sign as a function of the bias voltage. Additional SQUID
and TEM studies suggest as transport mechanism tunneling processes
between ferromagnetic electrodes separated by an organic barrier.

[1] J.S. Jiang, et al., Phys. Rev. B 77, 035303 (2008)

[2] H. Vinzelberg, et al., J. Appl. Phys., 103, 093720 (2008)

[3] V. Dediu, et al., Phys. Rev. B 78, 115203 (2008)

MA 40.105 Fri 11:00 P1A
Tunnel magnetoresistance in AlO3 — MgO composite mag-
netic tunnel junctions — ¢ OLIVER SCHEBAUM, VOLKER DREWELLO,
ALEXANDER AUGE, ANDY THOMAS, and GUNTER REISS — Bielefeld
University, Germany

In the recent years TMR ratios of up to 500% at room temperature
(RT) have been observed for magnetic tunnel junctions with MgO tun-
nel barriers, while the TMR ratio of AloO3 based MTJs seems to be
limited to 70% to 80%. This has been explained by coherent tunneling
in the crystalline FM/MgO/FM systems. With our investigation we
wanted to find out, if also an increased spin polarization could be the
reason for this high TMR ratios. We therefore investigated MTJs with
MgO, Al2O3 and MgO — AloO3 composite tunnel barriers and Co-Fe-B
magnetic electrodes. The samples have been prepared by DC and RF
magnetron sputtering and optical UV lithography. The characteristics
of these tunnel junctions have been investigated for different annealing
temperatures by transport measurements. The highest observed TMR
ratio for the composite barrier MTJs is 74% at room temperature. The
prepared reference MTJs with an MgO tunnel barrier exhibit a maxi-
mum TMR ratio of 176% at room temperature. The highest observed
TMR ratio for the composite tunnel barrier MTJs is in the range of
the highest reported values for amorphous single layer AloO3 tunnel
barriers, but still much lower than the observed and reported values
for MgO based MTJs. This gives evidence that the high tunnel mag-
netoresistance ratios obtained in MgO based tunnel junctions might
be attributed to coherent tunneling.

MA 40.106 Fri 11:00 P1A
Inelastic electron tunneling spectroscopy of magnetic tunnel
junctions with different electrode designs and barrier materi-
als — eVOLKER DREWELLO, MARKUS SCHAFERS, OLIVER SCHEBAUM,
ANDY THoMAs, and GUNTER REISS — Bielefeld University, 33615
Bielefeld, Germany

MgO based magnetic tunnel junctions with up to 230 % tunnel mag-
neto resistance ratio at room temperature and up to 345 % at 13K are

prepared. The lower electrode is either exchange biased or free, while
the top electrode is free or an exchanged biased artificial ferrimagnet,
respectively. Additionally, a pseudo spin valve (hard soft switching)
design with two unpinned electrodes is used. Inelastic electron tun-
neling spectra for each of these systems show a strong variation of the
zero bias anomaly with a reduced peak for some of the junctions. At
voltages around 200 mV additional structures are found which are not
known from junctions with lower magneto resistance, such as alumina
based junctions. We discuss the spectra for the different electrode
types and compare our findings with respect to barrier material and
magneto resistance ratio.

MA 40.107 Fri 11:00 P1A
Investigation of thermally evaporated Fe/MgO /Fe MTJs and
NaCl layers — eJAN ROGGE, ANNA REGTMEIER, and ANDREAS
HUTTEN — Thin Films and Physics of Nanostructures, Department
of Physics, Bielefeld University, Universitatsstr. 25, 33615 Bielefeld,
Germany

A high tunnel magnetoresistance effect (TMR) in magnetic tunnel
junctions (MTJs) is the key for developing new spinelectronic devices
like MRAM or magnetic sensors.

In order to enhance the level of crystalinity and epitaxy, we have
fabricated Fe/MgO/Fe MTJs using molecular beam epitaxy (MBE).
By applying the Brinkman fit to the investigated IV-curves a very
low barrier height can be observed, which indicates oxygen vacancy
defects in the thermally evaporated MgO barrier. Further electrical
transport properties will be discussed considering the MTJs’ crystal
features obtained from XRD measurements.

Due to the recently predicted huge MR ratio of up to 600% for
Fe/NaCl/Fe MTJs [1], we will also show preliminary results of growth
studies on NaCl thin films deposited by MBE regarding its practica-
bility as a barrier in MTJs.

[1] P. Vlaic, Third Seeheim Conference on Magnetism, (2007)

MA 40.108 Fri 11:00 P1A
Magnetic properties of Co2FeSi thin films deposited by
magnetron sputtering using different target compositions
— eDANIEL EBKE, JAN SCHMALHORST, ANDY THOMAS, ANDREAS
HUTTEN, and GUNTER REISS — Bielefeld University, Thin Films and
Physics of Nanostructures, D-33615 Bielefeld, Germany

The Heusler alloy CoaFeSi is predicted to show 100% spin polarization
at the Fermi energy Er and a high magnetic moment of 6uB as well
as a high Curie temperature of 1100K [1]. Therefore it is a promis-
ing material for spintronic applications. In experiments a lower spin
polarization and a lower magnetic moment are reported by different
groups [2,3].

Sputtered thin films from stoichiometrical targets show off-
stoichiometrical layers which might be the reason for lowering the spin
polarization of the Heusler alloy. However, a correct film composi-
tion is required to enhance the spin polarization and so the tunneling
magneto resistance (TMR) ratio.

We have studied the growth conditions and the magnetic properties
of CogFeSi thin films which were deposited by using different target
compositions. The electrical transport properties were investigated
and will be discussed in combination with the magnetic properties and
XRD measurements.

[1] S. Wurmehl et al., Phys. Rev. B, 72, 184434 (2005)

[2] Z. Gercsi et al., Appl. Phys. Lett., 89, 082512 (2006)

[3] T. Daibou et al., IEEE Trans. on Magn., 42, 2655-2657 (2006)



