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O 16.1 Mon 15:00 WIL C307
Deconvolution of the local density of states from z-V spec-
troscopy and its application to Nb(110) — eHOLGER PFEIFER,
BernDT KosLowski, and PAauL ZiEMaNN — Institut fiir Festkorper-
physik, Universitdt Ulm, D-89069 Ulm, Germany

In recent years, measurement of the differential conductivity at con-
stant current (z-V spectroscopy) has been established as a powerful
tool in scanning tunnelling spectroscopy in order to analyze the lo-
cal density of states (LDOS) of a sample. However, in contrast to I-V
spectroscopy [1], numerical methods are lacking to remove effects of the
tunnelling barrier from the measurement and to deconvolve the LDOS
of tip and sample. Here we introduce an adopted method from [1]
to achieve a deconvolution of the LDOS from z-V measurements. We
first demonstrate the deconvolution method using numerical data. Sec-
ondly, we apply this method to experimental data obtained on Nb(110)
at low temperature and compare the results with the differential bar-

2 2
rier height (d?/;z %) [2]. We show that the differential barrier is

much more sensitive to changes %n the DOS than the commonly used
(integral) barrier height (%/1) .
[1] B. Koslowski, H. Pfeifer, P. Ziemann, PRB 80, 165419 (2009).
[2] B. Koslowski et al. PRB 75, 035421 (2007).

0 16.2 Mon 15:15 WIL C307
Ultracompact nanopositioner for scanning probe microscopy
— oBERT VOIGTLANDER, VAsiLy CHEREPANOV, and PETER COENEN
— Peter Griinberg Institut (PGI-3), Forschungszentrum Jiilich, 52425
Jilich, Germany, and JARA-Fundamentals of Future Information
Technology

The coarse positioning unit consumes most space in a scanning probe
microscope. Here we present a new type of ultra compact nano-drive
which has diameter less than 2.5 mm and length smaller than 10 mm
and can serve as an STM coarse positioning device. Alternating move-
ments of springs move a tube which holds the STM tip or AFM sensor.
Due to the operation principle we name it Koala-drive. The travel is
limited only by the tube length used, which can be several cm long.
The new operating principle provides a smooth travel and avoids shak-
ing which is intrinsically present for nanopositioners based on inertial
motion with saw tooth driving signals. No high slew rate of the driving
electronics is required. Adding a piezo tube for xyz scanning integrates
a complete STM inside a 4 mm outer diameter piezo tube. The use
of the Koala-drive makes the scanning probe microscopy design ultra
compact and leads accordingly to an high mechanical stability. The
drive is UHV and magnetic field compatible. The smooth operation
minimizes also the power dissipation which can be a problem of in-
ertial drives when operated at cryogenic temperatures. Furthermore,
we use the Koala-drive to design a multi tip STM where four indepen-
dent STM units are integrated on a diameter of 50 mm. We present
examples of the performance of STM’s designed using the Koala-drive.

0 16.3 Mon 15:30 WIL C307
Imaging atomic-scale magnetic structures by means of lat-

eral atom manipulation with an STM tip — eBoris WoLTER!,

Yasuo Yosuipal, ANprRE KusreTzkal!, KIRSTEN vON BERGMANN!,
Saw-War Hra2, and RoLaAND WIESENDANGER! — lInstitute of Ap-
plied Physics, University of Hamburg, Jungiusstr. 11, 20355 Ham-
burg — 2Nanoscale & Quantum Phenomena Institute, Ohio Univer-

sity, Athens, Ohio 45701

While spin-polarized STM and lateral atom manipulation with an STM
tip are known to be powerful experimental techniques that have been
employed to great extent, there are not many studies regarding the
combination of these two methods?.

Stroscio et al. have shown the use of lateral atom manipulation for
enhanced imaging of the Cu(111) surface?. We apply this approach to
SP-STM as an innovative magnetic imaging technique, observing in-
creased magnetic contrast and atomic resolution of the substrate at the
same time. To improve our understanding of this process, we combine
Monte Carlo simulations for a classical Heisenberg spin system and
lateral atom manipulation® with a model for SP-STM imaging?. By
evaluating and comparing the results, we expect to gain insight into the
dynamics involved in the manipulation imaging with magnetic atoms.
1. D. Serrate et al., Nature Nano. 5, 350-353 (2010)

Location: WIL C307

2. J. Stroscio et al., Science 8, 306, 5694, 242-247 (2004)
3. A. Kiihnle et al., Surf. Sci. 449, 15 (2001)
4. S. Heinze, Appl. Phys. A 85, 407-414 (2006)

0 16.4 Mon 15:45 WIL C307
Low noise transimpedance amplifyer for STM applications —
eWuLF WULFHEKEL and RoLAND JEHLE — Physikalisches Institut,
Karksruher Institut fiir Technologie, Wolfgang Gaede Str. 1, 76131
Karlsruhe

Transimpedance amplifiers, or short IV-converters, are used in scan-
ning tunneling microscopes to amplify the small tunneling currents
before processing in the feed back loop and thus largely determine
the performance of the instrument. While modern operational ampli-
fiers (OPAs) offer extremely low current input noises (=1 fA/vHz),
the feed back resistor in I'V-converters limits their performance due to
thermal or Johnson-Nyquist noise when operated at room temperature.
At an amplification of 109V /A the latter corresponds to 4.2 fA/VHz
setting the theoretical noise limit of IV-converters. We present a care-
ful analysis of the different noise sources, i.e. noise of the feed back
resistor as well as input current noise, shot noise of the input bias cur-
rent and input voltage noise of the OPA and present a new approach
to IV-converters that beats the noise limit given by the feedback re-
sistor using a sophisticated feed back mechanism. Further, internal
capacitances of the circuit are compensated to minimize gain peaking.
Finally, we compare the performance (noise and band widths) of the
home build I'V-converter with commercial products.

O 16.5 Mon 16:00 WIL C307
Miniature active damping stage for Scanning Probe Ap-
plications in Ultra High Vacuum — eMAXIMILIAN Assig!,
ALEXANDRA AsT?, ANDREAs Kocu!, WoLreang STiEpaANY!, CAR-
oLa STrasser!, KLaus Kern!, and CurisTian R. Ast! — 'Max-
Planck-Institut fiir Festkorperforschung, Stuttgart — Z2Institut fiir
Technische und Numerische Mechanik der Universitat Stuttgart

Scanning Probe experiments demand a low vibration level to keep the
distance between tip and sample constant. Small changes in the spac-
ing between probe and sample result in enormous variations of the mea-
sured signal no matter if it is the tunneling current in Scanning Tun-
neling Microscopy (STM) or atomic forces and phase shift in Atomic
Force Microscopy (AFM) measurements. We present a six-degree of
freedom active damping technique based on a Stewart platform (Hexa-
pod) which is to operate in Ultra High Vacuum (UHV)[1]. We outline
the main working principle and show the effect of the internal damp-
ing on Scanning Tunneling Microscopy measurements of a Si(111) 7x7
surface at Room Temperature.

[1] D. Stewart, Proc. Instn. Mech. Engrs, 180, 371, 1965

0 16.6 Mon 16:15 WIL C307
Magnetic Exchange Force Spectroscopy on antiferromag-
netic Fe/W(001) — eRENE ScumipT!, CEsar Lazo?, ALEXAN-
DER ScHWARZ!, STEFAN HEINZEZ, and RoLAND WIESENDANGER! —
Hnstitute of Applied Physics, University of Hamburg — 2Institute of

Theoretical Physics and Astrophysics, University of Kiel

With the invention of magnetic exchange force microscopy
(MExFM)|[1] a new powerful tool to investigate atomic scale magnetic
structures on all kinds of surfaces became available. Recently, we were
able to resolve the antiferromagnetic structure of the Fe monolayer on
W(001)[2]. Here, we demonstrate that it is possible to directly mea-
sure the distance dependence of the magnetic exchange interaction
across a vacuum gap by applying a spectroscopic mode, i.e. magnetic
exchange force spectroscopy (MExXFS). Experimentally acquired data
are compared with first-principles calculations accounting for magnet-
ically different tips composed of Cr, Fe or mixtures of both. While
sign and magnitude of the magnetic exchange energy are well repro-
duced, the majority of tips exhibit a stronger distance dependence
than predicted for simple pyramidal tips and a more sudden onset of
the interaction. More complex tip models will be discussed, which can
explain this behavior.

[1] U.Kaiser et al., Nature 446, 522 (2007)

[2] R. Schmidt et al., Nano Lett. 9, 200 (2009)
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4-Tip LT-STM with High Resolution SEM — eBAsTIAN
ScuniTzLER!, FRANK MarTHEs!, DANIEL E. BUrRcLER!, CLAUS M.
ScHNEIDER!, BERND GUNTHER2, and MARkUs MAaIER? — lPeter
Griinberg Institute (PGI-6), FZ Jiilich — 2Omicron Nanotechnology

GmbH

A new type of in-situ 4-tip scanning tunneling microscope will be pre-
sented featuring low temperatures less than 5 K, four independent tips
for scanning and conductance measurements as well as a high resolu-
tion scanning electron microscope (SEM) and a super conducting coil
providing a magnetic field of 25 mT.

The LT-Nanoprobe system has been developed in a collaboration
between Omicron and the Peter Griinberg Institute. It is designed to
provide excellent STM-qualities in scanning and spectroscopy, while
being compact to be cooled down to LHE temperature. Further appli-
cations regarding (4-Point) conductance measurements of nanostruc-
tures benefit of a SEM resolution down to 20 nm to locate and contact
nanostructures like quantum wires and Nanotubes.

System design and features will be discussed and first measurements

will be presented.

O 16.8 Mon 16:45 WIL C307
Low Temperature Scanning Tunneling Spectroscopy on high
quality Nb(110) films — eMATTHIAS STOCKER, HOLGER PFEIFER,
BernDT KosLowski, and PAuL ZiEMANN — Institut fiir Festkorper-
physik, Universitat Ulm, D-89069 Ulm, Germany

High quality Nb(110) films were prepared by evaporation onto
(0001)oriented sapphire substrates at 850°C and analyzed in situ by
Low Temperature Scanning Tunneling Spectroscopy (LT-STS). In this
way, the superconducting gap in the quasi-particle density of states
(DOS) of Nb(110) is investigated. The incomplete opening of this gap
at 5.3 K can be attributed to the somewhat higher tip temperature
of ~ 7K. Significant structures in the I-V data positioned symmetri-
cally around zero energy and matching nicely known phonon energies
of Nb indicate strong coupling behavior of this superconductor. These
results suggest attempting an evaluation of the corresponding Eliash-
berg function, a? F(w).



