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low-defect growth, high aspect ratio and rather high spacing between
adjacent chains. This system seems to be a possible candidate for the
formation of a Luttinger liquid.

Assuming a c(8x2) translational symmetry we propose several mod-
els of Au chain structures. They are investigated in the framework of a
density functional theory approach. For each model, different features
including surface energy, STM images, band structure, etc. are calcu-
lated. The computed properties are compared to experimental data
and used to evaluate the different models.

[1] J. Schäfer, C. Blumenstein, S. Meyer, M. Wisniewski, and R.
Claessen, Phys. Rev. Lett. 101, in press (Dec. 2008).
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The structural properties of atomic nanowires are closely affecting both
self-organized growth and resulting conduction behavior. A fascinating
case are Pt nanowires on the Ge(001) surface. A dimerization along
the chains observed in scanning tunneling microscopy (STM) is rem-
iniscent of a charge density wave. However, sideways dimer elements
also exist, which indicate dimerized back-bonds. Near the Fermi level,
dimerization is not observed, and a spatially rather uniform charge
density exists. It is consistent with metallic character at room temper-
ature, as is confirmed by tunneling spectroscopy. Concerning the bonds
involved, rather high substrate temperatures (∼700 ◦C) are needed to
initiate large-area growth. The experimental findings can be under-
stood within a structural model obtained from ab-initio simulation [1].
It turns out that Pt-Ge bonds are favored. Moreover, the prominent
dimerization along the chain is explained by Ge dimers rather than Pt
ones. Instead, the metal atoms are incorporated as chain of alternating
Pt and Ge atoms adjacent to the top ridge. Such complex bond rear-
rangement makes it plausible that high activation energies are needed
for a structural reorganization.

[1] A. A. Stekolnikov et al., Phys. Rev. Lett. 100, 196101 (2008).
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The adsorption of Pb on Si(557) substrate leads to the formation
of anisotropic metallic structures as reveal by conductivity measure-
ments, SPA-LEED and ARPES. The annealing of at least 1.3ML Pb at
640K forms atomic chain structure within a (223) facet, which shows
below Tc = 78K a metallic conductance along the wires, whereas the
perpendicular direction is insulating. As revealed by ARPES and
LEED, the interplay between the filling of the surface bands, deter-
mined by the Pb coverage, and the reciprocal lattice vector, defined
by the inter-chain spacing, results below Tc in a perfect nesting con-
dition. Due to a temperature driven refaceting transition, the system
switches into a 2d regime, where conductivity is seen in both direc-
tion. In our recent experiments, the influence of additional Pb atoms
on the phase transition at Tc has been investigated by means of SPA-
LEED. The electronically stabilized system at 1.3ML has been doped
by a small amount of addition Pb (in steps of 0.01ML). The structural
phase transition is gradually suppressed as the coverage reaches 1.5ML.
As judged from SPA-LEED the excess coverage starts to decorate the
steps, obviously changing the filling factors of the surface states.
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We present surface photo voltage (SPV) and local work function
(LWF) measurements of Si(111)5x2-Au atomic chains and deposited
clusters on a Si(111)7x7 surface. Quantitative results are obtained
from spatially resolved I(V) spectra. On a Si(111) surface partially
covered by the quasi one-dimensional Si(111)5x2-Au structure we de-
termine the SPV as a function of laser power at different locations.
Based on these results we establish and discuss a simple model for
the band bending which leads to LWF variations on a sub-nanometer

scale. This model is confirmed by spatially resolved LWF measure-
ments using I(Z) spectroscopy. In addition we present preliminary
SPV measurements on clusters produced in an arc cluster ion source
(ACIS) and deposited on Si(111)7x7.
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The image state derived field emission resonances (FER) are inves-
tigated on a Si(111)7x7 substrat which is partially covered by the
quasi one-dimensional Si(111)5x2-Au structure. These states can be
observed by dI/dV measurements of the unoccupied energy range if the
STM is operated in a field emission mode. A shift of the FER peak
positions on Si(111)7x7 patches vs. Si(111)5x2-Au patches is found
which happens on a scale of one nanometer. The origin of that shift
is attributed to work function differences [1] caused by the different
Fermi level pinning. The results are discussed in view of local work
function changes determined by I(Z) spectroscopy across a (7x7)-(5x2-
Au) junction.

[1] H. C. Ploigt, C. Brun, M. Pivetta, F. Patthey, and W. D. Schnei-
der, Phys. Rev. B 76, 195404 (2007).
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In recent years the electronic structure and in particular the conduc-
tance of organic molecules have been investigated in a growing number
of experiments. A method frequently used to measure molecular con-
ductance is the mechanically controlled break junction (MCBJ) tech-
nique. However, in MCBJs the nature of the contact of the molecule
to the electrodes is not known. Theory is thus lacking important infor-
mation to exactly model and thus understand molecular conductance.
It is therefore desirable to fully characterize molecular wires which
are binding stably to the electrodes. We investigate self-sustained
molecules, that are designed to stand upright on a conducting sub-
strate, which serves as one electrode, while the head-group is sticking
out freely from the surface, accessible by the tip of our UHV STM.
We used STM and STS to investigate the molecules’ position and sur-
rounding on the surface, the bond to the surface and the electronic
properties of our tripodal molecules on several metallic surfaces at low
temperature (30K).
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A controlled growth of aligned carbon nanotubes with particular struc-
tural and electronic properties at predefined positions is a prerequisite
to utilize them in electronic or nanooptical devices. Alignment could
be reached by applying electric fields during growth via chemical vapor
deposition or by using single crystalline substrates. In the latter case
the anisotropic arrangement of the surface atoms create an intrinsic
electric field. An easy and fast way to analyze the crystallographic
orientation of the substrate is the use of electron channeling pattern.
The metal catalyst is deposited and prestructured at the substrate sur-
face to support the aligned growth of CNTs. The carbon nanotubes
are produced by catalytic chemical vapor deposition using ethanol or
methane as precursor gas. The quality of these nanotubes is tested
by raman and x-ray spectroscopy. Morphology and orientation of the
nanotubes are characterized by scanning electron and atomic force mi-
croscopy.
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