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DS 35.1 Thu 17:45 H 2032
Dithiocarbamate Monolayers for Noble Metal Surface Func-
tionalization — ∙Tobias Schäfer1, Philip Schulz1, Chris-
tian Effertz1, Daniel Gebauer1, Dominik Meyer1, Riccardo
Mazzarello2, and Matthias Wuttig1 — 1I. Institute of Physics
(IA), RWTH Aachen University — 2Institute for Theoretical Solid
State Physics, RWTH Aachen University
Organic electronic devices like organic light emitting diodes (OLED),
photovoltaics (OPV) and thin-film transistors (OTFT) are well-known
for their potential in the field of optoelectronics. Yet a significant im-
provement in device functionality is expected by tailoring the interface
between metal electrode and the functional organic film. One approach
is to modify the electrodes by self-assembled monolayers (SAMs).

Here, we present a combined experimental and theoretical investi-
gation of dithiocarbamate (DTC) monolayers on noble metal surfaces.
The monolayer systems were investigated by photoelectron (PES) and
infrared spectroscopy (FT-IR) which show densely packed DTC films
heading to very low work functions. The pronounced alignment of
the electronic structure can be reproduced well by density functional
theory (DFT). Thereby the low work function is explained by the for-
mation of strong bond dipoles, intrinsic molecular dipoles and the high
packaging density of the molecules. The superior electronic coupling
between metal electrode and active organic layers was shown in an
OTFT geometry. Thus, we present a promising and reliable route
towards low work function metal contact interfaces to n-type and am-
bipolar organic transport layers.

DS 35.2 Thu 18:00 H 2032
Organic heteroepitaxy of PTCDA and SnPc on single crys-
talline silver — ∙Marco Gruenewald, Kristin Wachter, Falko
Sojka, Matthias Meissner, Roman Forker, and Torsten Fritz
— University of Jena, Institute of Solid State Physics, Max-Wien-Platz
1, 07743 Jena, Germany
Here we report on the interaction mechanisms at metal-organic and
organic-organic interfaces in heterostructures of highly-ordered ul-
trathin layers of the dye molecules 3,4,9,10-perylene-tetracarboxylic-
dianhydride (PTCDA) and tin(II)-phthalocyanine (SnPc) on Ag(111).
The thin films were characterized optically by in situ Differential Re-
flectance Spectroscopy (DRS), followed by an extraction of the related
optical constants.

For the first monolayer PTCDA and the first monolayer SnPc the
well-known covalent interaction [1] between adsorbate and substrate
is manifested in broad and structureless absorption spectra. Further
layers of PTCDA and SnPc, however, are efficiently optically decou-
pled from the first monolayer. Hence, a monomer signature for the
respective molecules is observed until aggregation occurs. In the first
monolayer of PTCDA on top of a SnPc monolayer film the coexistence
of neutral and anionic PTCDA is concluded. Furthermore, SnPc on
top of a PTCDA and on top of a SnPc monolayer was investigated
optically. Accordingly, the existence of a PTCDA interlayer induces a
highly-ordered growth of SnPc up to several monolayers.

REFERENCES
[1] M. Häming et al., Phys. Rev. B 82, 235432 (2010).

DS 35.3 Thu 18:15 H 2032
A systematic study on fluorination: Rubrene and its fluori-
nated derivates — ∙Falk Anger1, Evelyn Adamski1, Katharina
Broch1, Alexander Gerlach1, Toshiyasu Suzuki2, and Frank
Schreiber1 — 1Institut für Angewandte Physik, Auf der Morgen-
stelle 10, 72076 Tübingen — 2Institute for Molecular Science, Myo-
daiji, Okazaki 444-8787, Japan
A promising way to modify the electronic levels of organic semiconduc-
tors is partial or complete fluorination. Rubrene (C42H28) has been
shown to be a suitable semiconductor for applications, for which nu-
merous experimental efforts have been done. In this study, we present
thin films of partly (C42H14F14) and completely (C42F28) fluorinated
rubrene. For the first time we investigated thin films of these ma-
terials grown on a native SiO2 substrate using optical spectroscopy,
complementary X-ray reflectivity and AFM. The materials grow to
a large extent amorphously and exhibit a smooth surface. However,
depending on the growth parameters the molecules can form ordered,
dendritic structures that extend on a micrometer scale. The variation

of the HOMO-LUMO transition with fluorination is discussed.
[1] M. Kytka et al., J. Chem. Phys. 130, 214507 (2009)
[2] S. Kowarik et al., Phys. Chem. Chem. Phys. 8, 1834-1836 (2006)

DS 35.4 Thu 18:30 H 2032
3h-Auger decay in the 𝜋-band of HOPG — ∙Matthias Richter,
Daniel Friedrich, and Dieter Schmeißer — Brandenburg Uni-
versity of Technology Cottbus, Applied Physics and Sensors, K.-
Wachsmann-Allee 17, 03046 Cottbus, Germany
In this contribution we report on the electronic structure of highly ori-
ented pyrolitic graphite (HOPG). HOPG is a model system because
of the clear separation between 𝜋- and 𝜎-bands in the valence band
regime. X-ray based measurements were done at the U49/2-PGM2
beam line at BESSYII in Berlin. The resonant photoemission spectra
(resPES) at the carbon K-edge give a complete picture of the occu-
pied and unoccupied states in these sp2 hybridized system. Above the
K-edge the resPES data are dominated by the Auger process causing
a C2p4 final state. The Auger lines appear at constant kinetic en-
ergy (spectator, 2h) or constant binding energy (participator, 1h). For
the features right at the resonance we observe a different Auger decay
mechanism. We attribute it to the decay out of an excitonic intermedi-
ate state with a long lifetime. It involves three valence hole states. The
original primary core hole is filled by a normal KLL Auger decay. The
excited electron rests in the excitonic intermediate state and decays
later. We discuss the spectral features of such combined spectator-
participator decays in detail which are found only close to resonance
and only in the localized valence states of excitonic excitation i.e.C1s -
1𝜋* transitions [1, 2, 3]. [1] Richter et al. (2011) BioNanoScience, sub-
mitted. [2] Michling et al. (2011) IOP C Ser Mater Sci Eng, submitted.
[3] Schmidt et al. (2011) Solid State Ionics, submitted.

DS 35.5 Thu 18:45 H 2032
Nanoscale assembly, morphology and screening effects
in nanorods of newly synthesized substituted pentacenes
— ∙Maria Benedetta Casu1, Sabine-Antonia Savu1, Simon
Schundelmeier1, Sabine Abb1, Christina Tönshoff2, Holger
F. Bettinger2, and Thomas Chassé1 — 1Institute of Physical and
Theoretical Chemistry, University of Tübingen, Tübingen, Germany
— 2Institute of Organic Chemistry, University of Tübingen, Tübin-
gen, Germany
We have investigated nanorods of two newly synthesized substituted
pentacenes deposited on Au(111): 𝛿4-substituted (2,3-X2-9,10-Y2)
pentacene with X = Y = methoxy group and X = Fluorine, Y
= methoxy, by using X-ray photoemission spectroscopy (XPS) and
atomic force microscopy (AFM). Energy dependent photoemission
spectra show complex features that we have analyzed in detail by us-
ing a fitting procedure. Our analysis reveals the unusual presence of
surface core level shifts due to the high electronegativity of the fluorine
atoms and the structure of the nanorods. In addition, the distinctive
features of growth and morphology of the nanorods are subjected to a
template effect by the substrate lattice geometry, leading to a system-
atic organization of the nanorod assemblies.

DS 35.6 Thu 19:00 H 2032
Organic Field-Effect Transistor Operation With Different
Gatings — ∙Nis Hauke Hansen1, Carina Wunderlich1, and
Jens Pflaum1,2 — 1Experimental Physics VI, Julius-Maximilians-
University of Würzburg, D-97074 Würzburg — 2ZAE Bayern e.V.,
D-97074 Würzburg
To enable superior insulation characteristics together with low-voltage
operation, e.g. for portable electronic devices, organic thin film transis-
tors (TFT) can be gated by ultrathin self-assembled monolayer (SAM)
dielectrics [1]. Alternatively, the choice of ionic liquids (IL) as gate di-
electric allows for accumulation of high charge carrier densities in the
order of 1013𝑐𝑚−2, corresponding to a charge carrier doping of up to
0.3 holes per molecule. In this contribution we employed both ap-
proaches to gate TFTs based on vacuum sublimed Pentacene (PEN)
and Diindenoperylene (DIP) films as semiconducting channel. The ob-
served current-voltage (IV) characteristics show low threshold voltages
between -3 and -1 V for all devices under investigation and hole mo-
bilities up to 10−1 𝑐𝑚2

𝑉 𝑠
for SAM gate dielectrics in combination with
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PEN as well as DIP. Utilizing an IL as gate dielectric high charge
carrier densities in the order of 1013𝑐𝑚−2 have been confirmed. In or-
der to correlate the electronic performance with thin film morphology,
atomic force microscopy (AFM) and x-ray diffraction (XRD) measure-
ments have been performed indicating the influence of the respective
gating on the structural properties of the molecular semiconductors.

[1] H. Klauk, et al., Nature 445 (2007) 745

DS 35.7 Thu 19:15 H 2032
A comparative study of the absorption spectra of binary mix-
tures of organic semiconductors — ∙Katharina Broch1, An-
tje Aufderheide1, Jens Reinhardt1, Alexander Hinderhofer1,
Christian Frank1, Falk Anger1, Reinhard Scholz2, Alexander
Gerlach1, and Frank Schreiber1 — 1Universität Tübingen, Insti-
tut für Angewandte Physik, Auf der Morgenstelle 10, 72076 Tübingen
— 2Technische Universität Dresden, Institut für Angewandte Photo-

physik, George-Bähr-Straße 1, 01069 Dresden
Mixtures of organic semiconductors can be used to increase the donor-
acceptor interface in organic optoelectronic devices. However, the in-
fluence of molecular geometry and chemical structure on the mixing
behaviour as well as on the optical properties is still not completely
understood. We present a comparative study of binary mixtures of
three organic semiconductors, i.e. pentacene (PEN), perfluoropen-
tacene (PFP) and diindenoperylene (DIP), in different combinations
[1,2]. Using spectroscopic ellipsometry we study the optical properties
of the mixed films including possible intermolecular interactions. By
comparing the spectroscopic results with detailed x-ray data [3,4], we
discuss the influence of the mixing behaviour and structural properties
on the absorption spectra of the intermixed films.
[1] K. Broch et al., Phys. Rev B, 83, 245307 (2011). [2] J. P. Reinhardt
et al., in preparation [3] A. Hinderhofer et al., J. Chem. Phys., 134,
104702 (2011). [4] A. Aufderheide et al., in preparation


