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DS 5.1 Mon 11:30 H17
RuTPP thin films: morphology, dimerization and CO adsorp-
tion — ∙Jakob Hauns1, Johannes Seibel1, Artur Böttcher1,
Lukas Gerhard2, Wulf Wulfhekel2, and Manfred Kappes1 —
1Institute of Physical Chemistry, KIT, 76131 Karlsruhe, Germany —
2Institute of Nanotechnology, KIT, 76344, Eggenstein-Leopoldshafen,
Germany
Thin RuTPP-2H films were grown on HOPG under UHV conditions by
applying the Low Energy Cluster Beam Deposition method, LECBD
[1]. We used the mass-selected (RuTPP-2H)+ beam resulting from
electron impact induced ionization and fragmentation of the effusive
flux of RuTPP molecules. The morphology of the films grown here
were systematically studied by means of STM, UPS, XPS and desorp-
tion spectroscopy. The temperature programmed desorption (TPD)
spectra, taken for sub- and multilayers enable to determine the bind-
ing energies explaining the unique stability of the films. In particular
this analysis revealed the thermally activated formation of stable des-
orbable dimers for layers thicker than one monolayer. By combining
STM and UPS we found spectral markers for the monomers and dimers
deposited on HOPG. XPS/UPS based study of the CO adsorption on
RuTPP-2H submonolayers revealed pronounced modifications of the
valence band. These findings are supported by extensive DFT calcu-
lations which enable to identify the major CO-(RuTPP-2H) binding
sites.

[1] J. Weippert, et al., J. Phys. Chem. C 2018, 122, 28588*28600

DS 5.2 Mon 11:45 H17
Low-Temperature Atomic Layer Deposition of Al2O3
Thin Films on Spin-Coated Carbon Nanomembranes —
∙Jan Biedinger, Natalie Frese, Raphael Dalpke, Bernhard
Kaltschmidt, Martin Wortmann, Andreas Hütten, Armin
Gölzhäuser, and Günter Reiss — Bielefeld University, Germany
Carbon nanomembranes are stable, carbon-based 2D sheets that have
been investigated in recent years due to their wide range of potential
applications, in nanofiltration, nanoelectromechanical systems, micro-
electronics or energy storage [1]. Atomic layer deposition relies on
alternating self-limiting gas-surface reactions, resulting in smooth, con-
formal and defect-free coatings with precise thickness control [2]. In the
presented work, carbon nanomembranes were coated with aluminum
oxide (Al2O3) via a thermal atomic layer deposition process at a sub-
strate temperature of 60∘C including the reactants trimethylaluminum
and water. Structural and compositional investigations of these bi-
layer systems by atomic force, helium ion and transmission electron
microscopy as well as depth profile X-ray photoelectron spectroscopy
and energy dispersive X-ray analysis, respectively, reveal a homoge-
neous and conformal coating of the entire sample, resulting in effective
surface modification. In addition, gas permeation measurements were
carried out to explore potential applications of such hybrid membranes,
demonstrating atomic layer deposition offers a simple way of tuning
carbon nanomembranes.

[1] A. Turchanin and A. Gölzhäuser, Adv. Mater. 28, 6075 (2016)
[2] S. M. George, Chem. Rev. 110, 111 (2010)

DS 5.3 Mon 12:00 H17
Contact Primers: A new Approach to Reducing Contact Re-
sistance in Organic Field-Effect Transistors — ∙Yurii Radiev
and Gregor Witte — Molekulare Festkörperphysik, Philipps-
Universität Marburg, Renthof 7, 35037 Marburg, Germany
Methods to reduce contact resistance have long been of interest to
researchers that aim to improve performance of organic electronic de-
vices. Caused by the injection barrier at the metal-organic semicon-
ductor interface, contact resistance was shown to be one of the main
obstacles on the way to producing high-frequency organic field-effect
transistors (OFETs), limiting the switching frequency of such transis-
tors to well below gigahertz range [1]. In this work we report on the
contact primer method [2] – a method that allows selective modifica-
tion of the work function of the electrodes in a bottom gate-bottom
contact OFET structure. The modified work function reduces the
charge carrier injection barrier and improves the morphology of the
subsequently deposited thin film on top. We demonstrate this effect
for both p- and n-type OFETs by employing various organic contact
primer materials to increase and reduce the work function of gold elec-

trodes, respectively. Combining this device-oriented approach with a
rigorous investigation of the employed material systems on model sub-
strates, we are able to achieve deeper understanding of the phenomena
that lead to a reduced contact resistance [3].

[1] U. Zschieschang, et al., Adv. Func. Mater. 30, 1903812 (2020).
[2] F. Widdascheck, et al., Adv. Funct. Mater. 29, 1808385 (2019).
[3] Y. Radiev, et al., Org. Electron. 89, 106030 (2021).

DS 5.4 Mon 12:15 H17
Patterned Growth of Organic Semiconductor Films by Elec-
tron Irradiation Induced F-Centers on Alkali Halide Sub-
strates — ∙Darius Günder1, Valentin Diez-Cabanes2, Andrea
Huttner1, Tobias Breuer1, Vincent Lemaur2, Jerome Cornil2,
and Gregor Witte1 — 1Molekulare Festkörperphysik, Philipps-
Universität Marburg — 2Laboratory for Chemistry of Novel Materials,
University of Mons
In this study, a new approach is introduced to control structural prop-
erties of organic films. Combining AFM, SEM and XRD we demon-
strate that electron irradiation induced F-centers (halide vacancies) on
KCl(100) surfaces strongly influence the molecular orientation and epi-
taxial alignment of dinaphtothienothiophene (DNTT) thin films. Due
to electrostatic interactions between F-centers and interfacial DNTT
molecules, as validated by DFT calculations, DNTT molecules adopt a
recumbent molecular orientation and form elongated fibers instead of
hexagonally shaped island with upright molecular orientation present
on pristine KCl. Interestingly, both morphologies exhibit epitaxial
alignments that are understood by higher-order commensurabilities.
By inducing F-centers only at defined surface regions, this F-center
controlled growth is utilized to achieve laterally patterned DNTT films
that are even transferable to other substrates by a wet transfer process.

DS 5.5 Mon 12:30 H17
The Role of Molecular Packing in Strongly Coupled Metal-
Organic Hybrid Structures — ∙Maximilian Rödel1, Polina
Lisinetskaya2, Maximilian Rudloff1, Thomas Stark3, Jochen
Manara3, Roland Mitric2, and Jens Pflaum1,3 — 1Experimental
Physics VI, University of Würzburg, 97074 Würzburg — 2Institut
für Physikalische und Theoretische Chemie, University of Würzburg,
97074 Würzburg — 3ZAE Bayern, 97074 Würzburg
The coupling between excited states in fluorinated zinc-phthalocyanine
thin films (FnZnPc, with n = 0,4,8,16) and surface plasmons in gold
layers underneath enables unique insights in the resulting exciton-
plasmon polariton coupling phenoma and their energetics. In particu-
lar, the increase of the molecular van der Waals radii by the degree of
fluorination offers an additional degree of freedom to analyze the role
of molecular orientation and aggregation on the resulting dispersion
curves. As such, we were able to identify up to four anticrossings in
the layered Au/FnZnPc samples which can be attributed to: 1) a co-
existing F16ZnPc 𝛽-polymorph, 2) monomers, preferentially located at
the metal interface, and 3) aggregated 𝛼-phase regions located within
the FnZnPc films. While energy and splitting of the monomer-related
anticrossing are determined by the average tilting and the close prox-
imity to the metal surface, the coupling associated with the aggregate
can be consistently described by a change in FnZnPc dipole density.
Supported by structural data and TDDFT calculations in combina-
tions with a Jaynes-Cummings model, Au/FnZnPc bilayers proof to
be a versatile platform to study the primary light-matter interactions.

DS 5.6 Mon 12:45 H17
Strong Quenching of Dye Fluorescence in Perylene Or-
ange/TMDC Hybrid Structures — ∙Tim Völzer, Alina Schu-
bert, Erik von der Oelsnitz, Ingo Barke, Sylvia Speller, To-
bias Korn, and Stefan Lochbrunner — Institut für Physik, Uni-
versität Rostock, Albert-Einstein-Str. 23, 18059 Rostock
While monolayer transition metal dichalcogenides (1L-TMDCs) have
emerged as 2D semiconductors with multiple applications in optoelec-
tronics, their combination with dye molecules to form promising hybrid
structures, since they should allow charge transfer after optical exci-
tation as required for photodetectors or solar cells. Here, we discuss
the preparation of such systems, i.e. the deposition of perylene or-
ange (PO) onto substrates by means of spin coating, stamping, and
thermal vapor deposition (TVD) and compare these methods regard-
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ing the quality of the dye layer and practicability of the process. For
TVD-fabricated 1L-TMDC/PO hybrid structures, we observe a drastic
quenching of the dye fluorescence in terms of both intensity and life-

time reduction for all used TMDCs compared to hBN/PO references.
This quenching is attributed to electron or hole transfer depending on
the energy levels of the molecule and the specific TMDC, respectively.
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