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SiC formation in carbon nanotubes grown from permal-
loy catalyst particles — ∙Anja Kießling1, Darius Pohl1,
Christine Täschner1, Rolf Erni2, Mark Hermann Rümmeli1,
Ludwig Schultz1, and Bernd Rellinghaus1 — 1IFW Dresden,
Helmholtzstr. 20, D-01069 Dresden, Germany — 2Electron Mi-
croscopy Center, Empa, Swiss Federal Laboratories for Materials Sci-
ence and Technology, 8600 Dübendorf, Switzerland
Carbon nanotubes (CNT) were grown from Ni80Fe20 ("permalloy")
catalyst particles on Si substrates using plasma-enhanced chemical
vapour deposition (PE-CVD). The as-produced CNT were charac-
terized by means of aberration-corrected high resolution transmission
electron microscopy (using a FEI TITAN3 80-300 microscope operated
at 80kV). The as-grown CNT exhibit a clear contrast difference be-
tween the particle, the concentric graphene layers of the CNT and their
cores. Electron Energy Loss (EEL) spectra reveal the core to be SiC
from the occurrence of a Si-L absorption edge at around ΔE=100eV
followed by a broad double-peak. Furthermore the CNT are found to
be covered by a SiO2 layer. The SiC core is expected to form during
CNT growth as well as a Si film around the CNT due to the presence
of Si in gas phase. This then oxidizes during exposure to ambient air.
In summary, the CNT exhibit a complex core-shell structure consisting
of a SiC core, a shell of concentric graphene layers and an amorphous
SiO2 overcoat.
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Evolution of nanoporosity via dealloying in binary and
ternary Pt alloys — ∙Henning Galinski1, Thomas Ryll1, Yang
Lin1, Ludwig J. Gauckler1, and Max Döbeli2 — 1Nonmetallic
Inorganic Materials, ETH Zurich, Zurich, Switzerland — 2Ion Beam
Physics, ETH Zurich, Zurich, Switzerland
The controlled tailoring of nano-porosity in metallic thin films of sev-
eral 100 nm thickness using dealloying has gained renewed attention
in recent years, as such nanoporous thin films are candidates for ap-
plications in sensors, micro-fuel cells and super-capacitors. In this
contribution the physical mechanism of nanoporosity formation dur-
ing the dealloying process of binary PtAl- and ternary PtYAl-alloy
thin films is examined using focused ion beam (FIB) nanotomography
and Rutherford backscattering spectrometry (RBS). The dynamics of
nanoporosity formation is found to obey a superposition of a reaction-
diffusion equation describing a linearly propagating diffusion front1
and a secondary slower dissolution process away from the moving
interface. An increased Al content as well as a partial substitution of
Pt by Y results in a slower dealloying kinetics with a slower linearly
propagating diffusion front. The resulting nanoporous Pt thin films
perform exceptionally well as oxygen reduction electrodes in a micro-
solid oxide fuel cell setup2 in the temperature range from 473 to 1073
K.

1 PRL 107, 225503 (2011), 2 PRB 84, 184111 (2011)

MM 46.3 Thu 10:45 H 1029
Metallic nanowire growth from solution using dielectrophore-
sis — ∙Alexander Nerowski1, Markus Pötschke1, Manfred
Bobeth1, Larysa Baraban1, Jörg Opitz1,2, and Gianaurelio
Cuniberti1 — 1Institute for Materials Science and Max Bergmann
Center of Biomaterials, TU Dresden, 01062 Dresden, Germany —
2Fraunhofer-Institute for Non-Destructive Testing, 01109 Dresden,
Germany
Growth of metal nanowires from solution is a promising ”bottom-up”
method which can represent an efficient alternative to classical lithog-
raphy. Here we present a dielectrophoretic growth of nanowires on
an amorphous glass substrate in a solution containing Pt-complexes.
Aiming at a controlled growth of straight and as thin as possible wires,
the growth process is investigated both in theory and experiment. The
metallic nanowire tip is modeled as a sphere electrode. The model in-
cludes the dielectrophoretic force on uncharged metal complexes as well
as their diffusion in the solution. Experimental data suggest that the
deposition process traverses from reaction-limited to diffusion-limited
when going from low to high temperatures. Possible reasons for the
rate limitation are discussed. Potassium ions in the solution are found
to have a great influence on the deposition rate. Finally, we compare

the experimentally measured growth velocities with those theoretically
calculated.

MM 46.4 Thu 11:00 H 1029
Si/SiO2 nanostructures grown by dewetting of ultrathin
amorphous Si-layers for photovoltaic applications — ∙Jan
Amaru Töfflinger1, Maurizio Roczen1, Martin Schade2, Or-
man Gref1, Andreas Schöpke1, Enno Malguth1, Lars Korte1,
Hartmut Leipner2, and Bernd Rech1 — 1HZB, Inst. Si-
Photovoltaik, Berlin, Deutschland — 2MLU, IZM, Halle, Deutschland
Si nanodots embedded in a SiO2 matrix hold the potential for an en-
hancement of the efficiency of silicon based solar cells. The application
of such Si/SiO2 nanostructures as hetero-emitter on top of an oxidized
wafer is investigated. For Si-wafer passivation tunneling oxides with
thicknesses down to 1 nm are developed by means of UHV-oxidation
using neutral, thermalized oxygen atoms. The density of states at the
Si/SiO2 interface as well as its chemical composition is examined via
in-situ photoelectron spectroscopy. The UHV-synthesis of Si nanodots
is performed by deposition of a thin (1-10 nm) undoped amorphous Si
film on top of the oxidized wafer and a subsequent 600∘C annealing
step. This leads to the self-organized formation of highly crystalline Si
nanodots. Nanodot diameters <10 nm are achieved which in princi-
ple allows to exploit quantum size effects. The influence of Sb-doping
of the initial a-Si film on nanodot formation is investigated. Stacked
Si/SiO2 nanodot systems via layer by layer repetition of oxidation and
nanodot formation are manufactured and investigated via HRTEM and
electrical measurements. Cross sectional images indicate high density
of nanodots separated by tunneling oxides allowing an electrical cur-
rent through the nanodot system by tunneling processes.

MM 46.5 Thu 11:15 H 1029
Tailoring magnetization reversal in magnetic nano-dots with
3D shape modifications — ∙Tomasz Blachowicz1 and Andrea
Ehrmann2 — 1Institute of Physics, Silesian University of Technology,
Gliwice, Poland — 2Hochschule Niederrhein, Faculty of Textile and
Clothing Technology, Mönchengladbach, Germany
Understanding reversal mechanisms and dynamics of magnetic
nanosystems is one of the leading topics in contemporary physics. In
our study, the magnetization reversal dynamics and hysteresis loops
of three-dimensional ferromagnetic permalloy half-balls have been ex-
amined using micromagnetic simulations and finite element methods
[1].

Comparison of samples with different 3D shape modifications en-
ables observations of the nature of switching, oscillation types and fre-
quencies as well as times of reversal, triggered by an external magnetic
field. It has been found that a moderate imperfection can enhance the
switching process and strongly suppress magnetization oscillations.

Since magnetization characteristics can be modified by changes in
the geometry of the magnetic nano-particles, an exact design of the
nano-dots allows for tailoring the desired properties for new applica-
tions in magneto-electronics, like magnetic field sensors or data storage
devices.

[1] T. Blachowicz, A. Ehrmann, P. Steblinski, and L. Pawela: Mag-
netization reversal in magnetic half-balls influenced by shape pertur-
bations, J. Appl. Phys. 108, 123906 (2010)
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Electrochemical charging-induced variation of the magnetic
moment of 𝛾-Fe2O3 nanoparticles investigated by SQUID
magnetometry with in-situ cyclic voltammetry — ∙Stefan
Topolovec1, Peter Jerabek2, Dorothée Vinga Szabó3, Heinz
Krenn2, and Roland Würschum1 — 1Inst. für Materialphysik, TU
Graz, Graz, Austria — 2Inst. für Physik, Univ. Graz, Graz, Austria
— 3Inst. für Angewandte Materialien - Werkstoffprozesstechnik, KIT,
Karlsruhe, Germany
Recently, the reversible variation of the magnetic moment of 𝛾-Fe2O3

nanoparticles by electrochemical charging could be demonstrated [1].
In order to study the underlying electrochemical processes in more
detail, in-situ cyclic voltammetry in a SQUID magnetometer was per-
formed in the present work. To obtain a conductive electrode, the
insulating 𝛾-Fe2O3 nanoparticles, which were prepared by microwave
plasma synthesis, were intermixed with Pt nanoparticles and com-
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pacted to a porous pellet. The magnetic moment of the pellet was
measured during recording cyclic voltammograms in a specially de-
signed electrochemical cell. It turns out that the charge dependence
of the magnetic moment is significantly affected by reduction and oxi-
dation processes. The magnetic moment could be reversibly tuned up

to several percent.
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