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O 100.1 Fri 11:15 WIL B122
Spin-resolved photoemission study of the interface of transi-
tion metal phthalocyanines (CuPc, FePc, CoPc) on Co(100)
— ∙Anna Altenhof, Felix Schmitt, Michael Vogel, Stefan
Lach, and Christiane Ziegler — Department of Physics and Re-
search Center OPTIMAS, University of Kaiserslautern, 67663 Kaiser-
slautern, Germany
Because of their unpaired electrons the three transition metal phthalo-
cyanines (MePcs) CuPc, FePc and CoPc are promising candidates for
the development of molecular spintronics devices based on organic-
inorganic hybrid systems. For these future devices the injection of
spin-polarized electrons is necessary. Therefore the interface between
a ferromagnetic contact material and the organic layer plays a major
role for the performance of the device.

In this study the electronic and magnetic properties of the inter-
face between the ferromagnetic cobalt and the metal-organic molecules
CuPc, FePc and CoPc were investigated by different means of ultra-
violet photoelectron spectroscopy (UPS). Ultrathin MePc films were
grown in situ on Co(100) under ultra high vacuum conditions. These
were studied by spin-integrated and spin-resolved UPS. Linear dichro-
ism with unpolarized light was used to examine the valence band struc-
ture. These studies show that all molecules interact with the cobalt
substrate so that new states occur which are located at the interface.
They also show that the interaction of FePc and CoPc with the Co
substrate is similar to each other but differs from the interaction of
CuPc with Co.

O 100.2 Fri 11:30 WIL B122
Smooth growth of organic semiconductor films on graphene
for high efficiency electronics — ∙Gregor Hlawacek1,2, Fawad
S. Khokhar1, Raoul van Gastel1, Bene Poelsema1, and Chris-
tian Teichert2 — 1Physics of Interfaces and Nanomaterials, MESA+
Institute for Nanotechnology, University of Twente, P.O. Box 217, NL-
7500AE, Enschede, The Netherlands — 2Institute for Physics, Univer-
sity of Leoben, Franz Josef Str. 18, A-8700 Leoben, Austria
High quality thin films of conjugated molecules with smooth inter-
faces are important to assist the advent of organic electronics. Here,
we report on the layer-by-layer growth of the organic semiconduc-
tor molecule para-sexiphenyl on the transparent electrode material
graphene. State of the art Low Energy Electron Microscopy, mi-
cro Low Energy Electron Diffraction and spot profile analysis tech-
niques revealed the morphological and structural evolution of the thin
film. Subtle difference in the molecular arrangement in comparison to
graphite are confirmed by molecular dynamics simulations. Initial is-
lands are found to have a meta stable structure that is characterized by
flat lying molecules. With increasing coverage this structure changes
into a herringbone arrangement similar to the {111} bulk layer. The
layer-by-layer growth of 6P on graphene proceeds by subsequent adding
of {111} layers.

O 100.3 Fri 11:45 WIL B122
Elucidation of Partial Charge Transfer from the Methoxy
Groups of Substituted Pyrene as Donor in Complexes with
Tetracyanoquinodimethane — ∙Katerina Medjanik1, Sergej
Nepijko1, Hans-Joachim Elmers1, Gerd Schönhense1, Pe-
ter Nagel2, Stefan Schuppler2, Dennis Chercka3, Martin
Baumgarten3, and Klaus Müllen3 — 1Ins. für Physik, Johannes
Gutenberg-Universität,Mainz — 2Karlsruhe Institute of Technology,
ANKA — 3Max-Planck Ins. for Polymer Research, Mainz
Novel charge transfer (CT) compounds can be synthesized on the basis
of large polycyclic aromatic hydrocarbons [1]. Microcrystals of the CT-
compounds tetra- and hexamethoxypyrene/tetracyanoquinodimethane
(TMP𝑥/HMP𝑥-TCNQ𝑦) in different stoichiometries 𝑥 : 𝑦 = 1 : 1, 1 : 2
and 2:1 were grown from solution via vapour diffusion. These crystal-

lite fractions were studied by NEXAFS with particular emphasis on
direct fingerprints of a charge transfer. Oxygen and nitrogen K-edge
NEXAFS gives direct access to the unoccupied orbitals in the donor
and acceptor, respectively. With increasing HMP content, a strongly
rising O 1𝑠 pre-edge signal comes along with a substantial drop of N
1𝑠 resonance intensity. Charge is transferred from the 𝜋*-orbital of the
methoxy-group to the 𝜎*-orbitals 𝑏1𝑔 and 𝑏2𝑢 and - to a weaker extent
- to the 𝜋*-orbitals 𝑏3𝑔 and 𝑎𝑢 of the cyano-group of TCNQ, particu-
larly strong for the 2:1 compound. Funded by DFG/TR49, Graduate
School of Excellence MAINZ, Centre of Complex Materials COMATT.

[1] K. Medjanik 𝑒𝑡 𝑎𝑙., Phys. Chem. Chem. Phys. 12, 7184 (2010)

O 100.4 Fri 12:00 WIL B122
Tuning the hole-injection barrier at the organic-metal inter-
face with a strong organic acceptor — ∙Jens Niederhausen1,
Patrick Amsalem1, Johannes Frisch1, Andreas Wilke1, Ben-
jamin Bröker1, Antje Vollmer2, Ralph Rieger3, Klaus
Müllen3, Jürgen P. Rabe1, and Norbert Koch1 — 1Humboldt-
Universität, Institut für Physik, Berlin, Germany — 2Helmholtz Zen-
trum Berlin für Materialien und Energie GmbH, Berlin, Germany —
3Max Planck Institut für Polymerforschung, Mainz, Germany
Ultraviolet photoelectron spectroscopy was used to investigate how
pre-adsorption of the strong electron acceptor hexaazatriphenylene-
hexanitrile (HATCN) on Ag(111) affects the energy level alignment of
two subsequent deposited conjugated organic materials (COM). The
tuning of the sample work function (WF) by precovering Ag(111) with
HATCN monolayers oriented either in a lying or in a standing fashion
is found to induce important variations in the hole injection barrier
(HIB) of the COM. An interface dipole of similar magnitude is ob-
served upon adsorption of both COM overlayers on a lying HATCN
monolayer with low WF. It is related to the push-back effect, which oc-
curs at specific adsorption sites of the molecules at very low coverage.
For COM adsorbed on Ag(111) precovered with a standing HATCN
monolayer with high WF, Fermi level pinning is identified in both
cases, and appears as a fundamental limit to further HIB lowering.
The observed behavior is reminiscent of the adsorption characteristics
of COM on high WF conducting polymers substrates. This leads to a
situation where the HIB decreases by up to 1.1 eV.

O 100.5 Fri 12:15 WIL B122
Experimental and theoretical spin-resolved investigations of
the electronic structure of open shell metal-phthalocyanines.
— ∙Michael Vogel, Anna Altenhof, Felix Schmitt, Jens Sau-
ther, Benedikt Baumann, Stefan Lach und Christiane Ziegler
— Department of Physics and Research Center OPTIMAS, Universi-
ty of Kaiserslautern, Erwin- Schroedinger-Strasse 56, D-67663 Kai-
serslautern Tel.: +49-631-205- 2855 Fax: +49-631-205-2854 E-mail:
cz@physik.uni-kl.de
The valence band structure of different metal-phthalocyanines (MePcs)
was investigated by comparison of gas-phase ultraviolet photoelectron
spectra (UPS) and spin-resolved thin film UPS spectra with simulated
spectra calculated using density functional theory (DFT). High reso-
lution gas phase UPS spectra of cobalt phthalocyanine (CoPc) and
iron phthalocyanine (FePc) show states which were unresolved in ear-
lier studies. They were compared to Kohn-Sham eigenvalue spectra,
derived from unrestricted DFT calculations. The composition of the
molecular orbitals (MOs) just below the highest occupied molecular
orbital (HOMO) was studied using UPS thin film spectra recorded at
different excitation energies and thus different cross sections for s-, p-,
and d-orbitals. Further the spin polarization of these MOs was derived
from the DFT calculations and compared to thin film spin-resolved
UPS spectra. The combination of these methods leads to a detailed
image of the ground state electron system configuration with new in-
sights into the behavior of the spin system.


