Wednesday

MA 27: Spin Electronics / Spininjection in Heterostructures

Time: Wednesday 16:45-17:45

MA 27.1 Wed 16:45 HSZ 103
The interface of tunnelling junctions with the Heusler elec-
trode Co3Crg.¢Feg 4 Al — eMARTIN JOURDAN, CHRISTIAN HERBORT,
ELENA ARBELO JORGE, MICHAEL KALLMAYER, and HANS JOACHIM
ELMERS — Institut fiir Physik, Johannes Gutenberg Universitit,
Staudingerweg 7, 55128 Mainz, Germany

The compound Co2Crg gFeg 4Al was the first Heusler material for
which half metallic properties and a magnetic ordering temperature
well above room temperature were predicted. However, no Julliere
spin polarisation larger than ~ 60% could be observed up to now. The
affinity of Cr for oxidation is considered to be the origin for this reduced
value. We improved the vacuum condition of our preparation system
to below 10~9mbar. This resulted in a pronounced change of the mor-
phology of the rf sputter deposited Al layer which is deposited on top
of the Heusler electrode in order to become the tunnelling barrier after
oxidation. In situ STM investigation show the growth of Al islands
on the CozCrg.gFep.4Al surface. This growth mode results in an in-
creased roughness of the barrier, which limits the achievable tunnelling
magnetoresistance (TMR). Alternative methods of barrier deposition
are employed and investigated by in situ STM and RHEED. Addition-
ally, the effect of the Al deposition method and oxidation process on
the surface magnetisation of the Heusler electrode is investigated by
XMCD-TEY experiments.

MA 27.2 Wed 17:00 HSZ 103
Optimized spin-injection and detection in lateral all-metal
spin-valve devices with integrated tunnel barriers — e ANDREAS
VOGEL, JEANNETTE WULFHORST, and GUIDO MEIER — Institut fir
Angewandte Physik und Zentrum fiir Mikrostrukturforschung, Uni-
versitdt Hamburg, Jungiusstrasse 11, 20355 Hamburg

Injection, manipulation, and detection of spin-polarized currents are
fundamental issues in spintronics. We study the spin-dependent trans-
port in lateral all-metal spin-valve devices with different tunnel bar-
riers at the interface between the ferromagnetic electrodes (NiggFezq)
and the interconnecting metal strip (Al or Cu). A tunnel barrier can
enlarge the spin polarization of the injected current [1-3]. Different
total conductivities per cross-sectional area Y of the aluminum oxide
tunnel barriers are achieved by varying the oxygen pressure, the oxi-
dation time, and the thickness of the naturally oxidized Al film. The
spin-dependent transport in nonlocal geometry is described theoreti-
cally [3]. Transport measurements at temperatures of liquid helium
are performed and compared to the theoretical description. A nonlin-
ear increase of the spin polarization in the normal metal is observed
for a decreasing tunnel conductance ¥¢. We experimentally verify a
saturating behavior for lower 3¢
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MA 27.3 Wed 17:15 HSZ 103

Location: HSZ 103

Determination of spin injection and transport in a fer-
romagnet/organic semiconductor heterojunction by two-
photon photoemission — eMIrRKO CINCHETTI', KATHRIN HEIMER',
JAN-PETER WUSTENBERG!, OLEKSIY ANDREYEVZ, MICHAEL BAUERZ,
STEFAN LaAcH!, CHRISTIANE ZIEGLER!, YONGLI GA03, and MAR-
TIN AESCHLIMANN! — 1University of Kaiserslautern, Germany —
2Universitit Kiel, Germany — 3University of Rochester, USA

A fundamental prerequisite for the implementation of organic semicon-
ductors (OSC) in spintronics devices is the still missing basic knowl-
edge about spin injection and transport in OSC. Here, we consider a
model system consisting of a high-quality interface between the ferro-
magnet cobalt and the OSC copper phthalocyanine (CuPc) [1]. We
focus on interfacial effects on spin-injection and on the spin transport
properties of CuPc. Using spin-resolved two-photon photoemission
we have measured directly and in-situ the efficiency of spin injection
at the cobalt/CuPc interface. We report a spin injection efficiency
of 85%-90% for injection into unoccupied molecular orbitals of CuPc.
Moreover, we estimate an electron inelastic mean free path in CuPc
in the range of Inm and a much higher quasi-elastic spin-flip length.
We demonstrate that quasi-elastic spin-flip processes with energy loss
smaller than 200 meV are the dominant microscopic mechanism lim-
iting the spin diffusion length in CuPc.

[1] M. Cinchetti et al., Nature Materials, DOI:10.1038 /NMAT2334

MA 27.4 Wed 17:30 HSZ 103
Study of the Spin Properties of the Organic Semiconductor
CuPc doped by Alkali Metals — eSABINE NEUSCHWANDER, JAN-
PETER WUSTENBERG, ALEXANDER FISCHER, MIRKO CINCHETTI, and
MARTIN AESCHLIMANN — Department of Physics and Research Center
OPTIMAS, University of Kaiserslautern, 67663 Kaiserslautern, Ger-

many

It has been recently shown [1], that the spin-resolved two-photon pho-
toemission (SR-2PPE) is a method allowing to collect direct experi-
mental information about the spin properties of interfaces with OSC,
such as the spin injection efficiency and the spin transport properties of
OSC. Such knowledge is a fundamental prerequisite for the implemen-
tation of OSC-based spintronics devices [2]. Following the approach
presented in [1], we considered the model system of a namely the het-
erojunction between a cobalt thin film and the OSC copper phthalo-
cyanine (CuPc). According to [3] the electronic structure of CuPc can
be modified by alkali metal doping. In particular, it is known that Cs
and Na doping results in the lowering of the the energy of the unoccu-
pied molecular orbital (LUMO) and highest occupied molecular orbital
(HOMO) of CuPc. This reduction can be specifically tuned in order,
to study the spin injection in the LUMO+1 state with SR-2PPE. Our
results show that, resonant excitation from an occupied 3d-bulk band
into the LUMO+1 gives rise to an almost 100% spin injection efficiency
and to an extremely high quasi elastic spin flip length in CuPc.

[1] M. Cinchetti et al., DOI:10.1038/NMAT2334 (2008) [2] Sanvito,
S., NMAT 6, 803-804 (2007) [3] H. Ding et al., APL 92,053309 (2008)



