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MM 23.1 Wed 14:45 H4
New method for single wall carbon nanotube growth — ePETR
Nozar!, ROBERTO DANIELIZ, VILIAM VRETENAR!, RICCARDO LOTTIZ,
and CARLO TaLiani®2 — !stituto per lo Studio dei Materiali Nanos-
trutturati, CNR, Via P. Gobetti, 101, 40129 Bologna, Italy — 2Organic
Spintronics, Srl, Via P. Gobetti, 101, 40129 Bologna, Italy

In the present contribution we report on a novel preparation method
for Single Wall Carbon Nanotubes (SWCNT). The procedure is based
on brand-new system of Pulsed Plasma Deposition (PPD) developed
by Organic Spintronics, Srl. PPD for SWCNT growth represent a
synthesis of methods based on a production of catalyst nanoparticles
(nickel-cobalt) by plasma heating and CVD ones. The SWCNTs ob-
tained by reported procedure are isolated (not in bundles) with very
narrow distribution of diameters and almost free of amorphous carbon
and graphite impurities.

MM 23.2 Wed 15:00 H4
Nanowire Devices formed by Wet Chemistry — eMADY EL-
BAHRI, KHALED HIRMAS, and RAINER ADELUNG — Chair for Multi-
component Materials, Technical Faculty, University of Kiel, Germany

The electronic structure of polycrystalline nanowires is modified if
molecules attach on their surfaces. Employing this effect, sensor
demonstration devices have been built. For example, interparticle
boundaries of metallic nanowires have been used to sense different
gases [1]. Semiconductor nanowires can be utilized as gates in field
effect transistors to detect electric fields caused by atoms around them
[2]. Even though these demonstrators show the potential of nanowires
in sensing technology, simple and cost effective methods suitable for
mass fabrication are still not established. Surprisingly, we found that
nanowires formed by wet chemical methods [3] can be reproducibly
aligned with high precision. Therefore, the nanowire fabrication is not
performed in a beaker, but directly on a silicon chip surface. By us-
ing masks with relatively large structure sizes (>0,05 mm), we show
how wet chemically produced metal (Ag) as well as semiconducting
(ZnO) nanowire patterns like rings and arrays of parallel wires form
at well defined positions on a silicon chip surface. Beside the details of
the fabrication scheme, the electrical and electronic properties of the
devices will be discussed.

[1] B. J. Murray, E. C. Walter, and R. M. Penner, Nano Lett. 4, 665,
(2004). [2] F. Patolsky and C. M. Lieber, Mat. Today 8(4), 20 (2005).
[3] M. Elbahri, R. Adelung, and D. Paretkar, Deutsches Patentamt,
DE 10 2005 060 407.2 (2006).

MM 23.3 Wed 15:15 HA4
Low temperature synthesis of Zn nanowires by physical va-
por deposition — ePHILIPP SCHROEDER, MICHAEL KAsT, and Hu-
BERT BRUCKL — Austrian Research Centers GmbH ARC, Nano-
Systemtechnologies, Donau-City-Strafle 1, A-1220 Wien, Austria

We demonstrate catalytic growth of zinc nanowires by physical va-
por deposition at modest temperatures of 125-175°C on various sub-
strates. In contrast to conventional approaches using tube furnaces our
home-built growth system allows to control the vapor sources and the
substrate temperature separately. The silicon substrates were sputter
coated with a thin gold layer as metal catalyst. The samples were
heated to the growth temperature and subsequently exposed to the
zinc vapor at high vacuum conditions. The work pressure was ad-
justed by the partial pressure of oxygen or argon flow gas. Scanning
electron microscopy and atomic force microscopy characterizations re-
vealed that the nanowires exhibit straight, uniform morphology and
have diameters in the range of 50-350 nm and lengths up to 70 pum.
The Zn nanowires grow independently of the substrates crystal orienta-
tion via a catalytic vapor-solid growth mechanism. Since no nanowire
formation was observed without gold coating, we expect that the one-
dimensional growth is initiated by a surface reactive Au seed. ZnO
nanowires can be produced in the same preparation chamber by oxi-
dation at 500°C in latm (80% Ar, 20% O2) for 1 hour. ZnO is highly
attractive for sensor applications.

MM 23.4 Wed 15:30 H4

Location: H4

Electrical Properties and Oxidation Behavior of Nanowires
— oSEID JEBRIL, KITTITAT SUBANNAJUI, MADY ELBAHRI, and RAINER
ADELUNG — Chair for Multicomponent Materials, Technical Faculty,
University of Kiel, Germany

The integration of nanowires into silicon chips, microstructured by
conventional lithography, is still a difficult task. Either the proce-
dures are costly or they suffer from small throughput. Lately, we
suggested a cost effective method based on thin film fracture [1]. We
demonstrate that this can be adopted to form reproducible nanowires
between micro-contacts formed by standard lithography. Therefore,
simple geometrical objects like microstructured photo-resist bars were
integrated in a layout of a silicon chip. Exposing the bars to stress
leads highly reproducible fracture patterns that are used as templates
for a successive nanowire fabrication step. We show microchips con-
taining integrated Au and Ni nanowires. The conductivity behavior as
a function of the wire diameter and temperature is discussed, and the
changes in current due to field induced as well as normal oxidation of
Ni nanowires is investigated.

[1] M. Elbahri, S. K. Rudra, S. Wille, S. Jebril, M. Scharnberg, D.
Paretkar, R. Kunz, H. Rui, A. Biswas, R. Adelung, Adv. Mater. 18,
1059 (2006).

MM 23.5 Wed 15:45 H4
Winkelabhingigkeit der Koerzitivfeldstirke bei Nickel-
Nanostidben — eANNEGRET GUNTHER, STEFAN MONZ, ANDREAS
MICHELS, ANDREAS TSCHOPE, and RAINER BIRRINGER — FR 7.3 Tech-
nische Physik, Universitdt des Saarlandes, Geb. D 2.2, D-66123
Saarbriicken

Nickel-Nanostidbe wurden mittels des Elektrodepositionsverfahrens in
eine portse Aluminiumoxidschicht abgeschieden. Durch geeignete
Wahl der Prozessparameter (Anodisierungsspannung, Stromdichte,
Zeit) konnten Stdbe mit einem mittleren Durchmesser D zwischen
etwa 15 — 100 nm, einer Lange L zwischen 50 — 500 nm und variablem
(” center-to-center”) Abstand hergestellt werden. Die Stabensem-
bles wurden mittels Elektronenmikroskopie und VSM-Magnetometrie
charakterisiert. Bei den magnetischen Messungen lag der Schwerpunkt
auf der Untersuchung der Abhéngigkeit der Koerzitivfeldstarke Hco
vom Winkel © zwischen angelegtem Magnetfeld und Stabachse sowie
von den Abmessungen (D und L) der Nanostédbe. Insbesondere galt
unser Interesse dabei dem Studium des Ubergangs vom ”coherent ro-
tation” zum ”curling” Magnetisierungsumkehrprozess, der fiir Ni bei
einem kritischen Stabdurchmesser von ungefdhr 20 nm erwartet wird.

MM 23.6 Wed 16:00 H4
Field emission properties of bare and gold coated metallic
nanowires grown in polymer ion-track membranes — eARTI
DANGWAL!, GUNTER MULLER!, FLORIAN MAURER?, JOACHIM BROTZZ,
HARTMUT FUEss?, and CHRISTINA TRAUTMANN? — 1FB C Physics De-
partment, University of Wuppertal, D-42097 Wuppertal, Germany —
2epartment of Material and Earth Sciences, Darmstadt University of
Technology, D-64287 Darmstadt, Germany — 3Gesellschaft fiir Schw-
erionenforschung (GSI), D-64291 Darmstadt, Germany

We have measured the field emission (FE) properties of randomly dis-
tributed free-standing bare and gold coated Cu and Ni nanowires grown
electrochemically into the pores of etched ion-tracked polycarbonate
membranes [1]. The emission site density and current distribution
of nanowires were measured with the field emission scanning micro-
scope. Onset fields of some V/um for nA current were observed for
all samples. In the best case, at 5 V/um bundled Cu and Au-coated
Ni nanowires yielded more than 10”5 emitters/cm2. Average field en-
hancement factors for all measured samples lie in the range 245-331,
which correspond well to the field enhancement estimated from their
cylindrical shape in SEM images [2]. Au-coated bundled Cu nanowires
sample showed best results among all measured samples in terms of
carrying high and stable FE currents, i.e. most of the emitting sites
produced FE currents in 10 -35 pA range without destruction.

[1] F. Maurer et al., Nuclear Instruments Methods in Physics Re-
search B 245, 337 (2006).

[2] A. Dangwal et al., subm. to JVST B.



