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switching, i.e. the change in resistance vs. contact distance, shows a
hysteretic behavior and presumably arises from the large magnetostric-
tion of ferromagnetic Dy. Preliminary measurements show steps in the
conductance-distance characteristics which are, however, much larger
than one conductance quantum Go = 2¢2/h.
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Point contact spectroscopy of quench-condensed Ag films —
oTORBEN PEICHL, MARCEL SPURNY, MICHAEL BURST, and GEORG
WEISs — Physikalisches Institut, Universitat Karlsruhe, 76128 Karls-
ruhe, Germany

We report on the progress in fabricating nanostructured point contacts
as a result of our structural characterization studies. The point con-
tacts are defined by electron beam lithography on top of silicon nitride
membranes. Then the bottom side is covered with a layer of Au before
a SFg plasma etching from the top side is used to obtain nano-sized
holes in the membrane. Finally, a highly disordered Ag layer is pre-
pared by quench-condensing Ag films at low temperatures <10 K on
the top side. This results in metallic point contacts with diameters
<50 nm and resistances between 1 and 10 2.

Electronic transport properties of these point contacts were studied
at temperatures from 1.5 to 8 K by measuring the differential resis-
tance using lock-in methods. Within sample series we find reproducible
results, in particular a distinct minimum of the differential resistance
which we identify as a zero-bias minimum shifted by a DC offset of
yet unknown origin. This minimum becomes narrower at increasing
temperatures and vanishes at 8 K. Similarly, the minimum diminishes
continuously with magnetic field until it vanishes completely at about
2 T. Low energy excitations as well as coulomb blockade effects might
be responsible for the observed behavior. Additionally, slight oscial-
lations of the differential resistance curves are reminiscent of weak
localisation effects.
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We study theoretically the charge transport properties of single
molecule junctions. For this, we use a combination of density func-
tional theory and Green’s-function techniques [1]. In our analysis, we
consider different types of molecules, namely biphenyl molecules and
tetrathiafulvalene. For the biphenyl molecules, the tilt angle of the
phenyl rings is changed continuously by means of alkyl chains of var-
ied lengths. We investigate the dependence of both the tilt angle and
the conductance on this chain length. In addition, we examine the
conductance of tetrathiafulvalene.
[1] F. Pauly, Ph.D. Thesis, Universitat Karlsruhe (2007).
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Contacting single molecules with nanostructured metallic leads remain
a challenge, in spite of numerous attempts. We investigate nanocontact
formation by thermally assisted electromigration of gold nanowires.
The nanowires are prepared by electron beam lithography. An auto-
matic feed-back allows to follow a line of constant dissipated power at
the nanocontact, which leads to a gradual thinning of the wire until
a small gap is formed. The fabricated gaps are smaller than 10 to
20 nm. By following the line of constant power, we estimate an in-
crease of the temperature of the contact from 350 K in the thermal
regime at the beginning, to 650 K in the ballistic regime at the end of
the overall electromigration process. Due to the lithography process,
leftovers such as PMMA remain on the metallic contacts, which even-
tually affect transport measurements with molecules. We introduce a
promising alternative method to fabricate and contact clean metallic
nanostructures, using evaporation through a mask under ultra-high
vacuum. These structures can eventually be separated by electromi-

gration to accommodate single molecules.
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Conductance measurements on palladium breakjunctions
with superconducting leads — eSTEFAN EGLE, CECILE BACCA,
CHRISTIAN SCHIRM, and ELKE SCHEER — Department of Physics, Uni-
versity of Konstanz

‘We will present our recent results of palladium nanobridges connected
by superconducting leads of aluminium. The structures are fabricated
by using electron beam lithography and two-step shadow evaporation.
By means of the mechanically controllable break junction (MCBJ)
technique we are able to open the bridges to a one-atom contact and
close again repeatedly at low temperatures, thus obtaining conduc-
tance histograms. Studying the properties of these palladium atomic
point contacts at 270mK, we show the influence of the superconduct-
ing leads onto the electronic properties of palladium (proximity effect)
by measuring the differential resistance. As expected, we observe a
decrease of the dV/dI for voltages |V| < 120uV < Ay = 180uV
which increases again when either the external magnetic field or the
temperature is raised. Investigating the disappearence of this effect,
we determine the critical values B, and T¢.
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We investigate electromigration effects in atomic-size contacts of alu-
minum fabricated with the mechanically controllable break junction
technique at 7" < 1.5K. We observe current-driven conductance
changes AG and analyze their influence on the conductance histogram.
In particular situations a reversible switching between two conductance
values is observed (> 100 repetitions) which attribute to the forma-
tion of preferred atomic configurations. A correlation between these
configurations and conductance channels shall be established via the
analysis of MAR in the superconducting state [1].
[1] E. Scheer et al., Phys. Rev. Lett. 78 (1997) 3535-3538
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SCHECKER, and ELKE SCHEER — Universitdt Konstanz, Germany

A so-called ”mechanically controlled breakjunction” is made of a
metallic wire with a suspended constriction. This constriction can
be elongated until having - just before breaking - a diameter of one
atom. In this project we developed a new kind of breakjunctions on
silicon membranes. The wire is made by electron-beam lithography
on top of a 600x600 micrometer crystalline silicon membrane with a
thickness of a few hundred nanometers. In contrast to the ”standard”
breakjunction technique, we use the strain of the membrane to con-
trol the elongation of the wire. In our poster we present the process
of sample fabrication and a mechanism for controlled breaking, which
has successfully been used to measure the conductance of single atom
contacts.
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Transport of electrons in nanoscale structures is of interest from a fun-
damental as well as an application point of view. Often nanoscale
systems display nonlinear current-voltage characteristics, which make
them interesting for device applications. Here, we report first prin-
ciples calculations of bias-dependent ballistic transport in nanowires
using the non-equilibrium Greens function method. The system un-
der consideration is divided into a central scattering region attached
to semi-infinite left and right leads. First, we use density functional
theory (DFT) to calculate the electronic structure of the system. The
DFT eigenstates are then transformed into a set of maximally local-
ized Wannier functions (WFs). Using the WFs as localized orbitals,
we construct the Hamiltonian of scattering region and leads, which is
used for transport calculation. The coupling of the scattering region
to the semi-infinite leads is described by the self-energies of the leads
which we obtain with the particularly efficient decimation technique.
We solve for the Green function of the system and calculate the trans-
mission and current at low bias voltages.

As a first application of our approach, we study the I-V characteris-
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