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DS 34.1 Wed 15:00 CHE 91
Crystallinity and Degradability of Nano- and Microscaled
Biopolymer Thin Films — Preetam Anbukarasu1, Dominic
Sauvageau1, and ∙Anastasia Elias1,2 — 1Chemical and Materials
Engineering, University of Alberta, Edmonton, Canada — 2Leibniz-
Institut für Polymerforschung Dresden e. V.
Enzymatically-degradable polymer thin films are attractive for
biomedical, packaging, micro-electronic and agricultural applications.
The stability and degradability of these materials are known to depend
on both the parameters under which they are processed, and on the
environmental conditions under which degradation occurs. Processing
conditions are especially relevant for semi-crystalline polymers, since
the degree of crystallinity of a material is an important determinant
of its degradability.

In this work, we examine the effect of nano-scale dimensional con-
straint on the crystallinity and enzymatic degradability of polyhydrox-
ybutyrate (PHB), a biopolymer. The physical properties of solution-
cast PHB films of varying thicknesses were examined by atomic force
microscopy (AFM, lamella orientation & surface profile) and x-ray
diffraction (XRD, crystallinity & crystal anisotropy). The enzymatic
degradability was tested using a diffraction grating-based optical sen-
sor. We found that as the thickness of the samples was reduced from 5
um to less than 100 nm, the crystallinity of the films decreased, while
the rate of degradation increased. However, below 100 nm, surprisingly
slow degradation rates were observed. This occurs due to the fact that
these films are amorphous, inhibiting the binding of the enzymes.

DS 34.2 Wed 15:15 CHE 91
Determination of the molecular orientation in absorptive or-
ganic thin films — ∙Christian Hänisch, Simone Lenk, and Se-
bastian Reineke — Dresden Integrated Center for Applied Physics
and Photonic Materials (IAPP) and Institute for Applied Physics
The overall efficiency of organic light-emitting diodes (OLEDs) is
mainly limited by the high refractive index of the organic layers causing
a trapping of large portions of the initially emitted light. Using emit-
ter molecules with transition dipole moments parallel to the interface
planes of an OLED reduces this loss channel and hence, increases the
outcoupling efficiency of the device. The orientation of the molecules’
transition dipole moments can be determined by angular resolved pho-
toluminescence spectroscopy.

We investigate the impact of the organic layer’s absorption on the de-
termined orientation value by evaluating the emission spectra of single
organic layers with thicknesses up to 150 nm. Numerically, these emis-
sion layers are represented by a set of radiating electrical dipoles which
are homogeneously distributed over the whole layer. To represent the
absorption of the excitation light, the single dipoles are weighted by
an exponential function according to the Beer-Lambert law.

Using this method, we can show that the orientation parameter of
the red phosphorescent emitter Ir(MDQ)2(acac) doped into NPB is
stable over a time range of several months at temperatures between
room temperature and 80∘C which is only 5% below the glass transi-
tion temperature of NPB.

DS 34.3 Wed 15:30 CHE 91
Interface-Controlled DNTT Thin Films: Growth, Morphol-
ogy, and Temporal Evolution — ∙Andrea Karthäuser1, Tobias
Breuer1, Hagen Klemm2, Francesca Genuzio2, Gina Peschel2,
Alexander Fuhrich2, Thomas Schmidt2, and Gregor Witte1 —
1FB Physik, Philipps-Universität Marburg, 35032 Marburg, Germany
— 2Abt. Chemische Physik, FHI der MPG, 14195 Berlin, Germany
The high charge carrier mobility and chemical stability of dinaphthoth-
ienothiophene (DNTT) render this new organic semiconductor (OSC)
especially interesting for organic field effect transistors (OFETs) [1, 2].
Despite such device advances, the structure and morphology of DNTT
thin films are so far rather unexplored. On the prototypical substrates
SiO2 and graphene we prove a substrate-mediated control of the molec-
ular orientation by means of NEXAFS and XRD measurements. Fur-
thermore, by using atomic force microscopy (AFM) and photoelectron
emission microscopy (PEEM) we analyzed the morphology of DNTT
films with variable thicknesses and find a temporal dewetting of these
films. This pronounced island formation leads to a breakup of the film
which is most efficient for thin films of a few monolayers. Finally we

have extend this study also to device relevant substrates by analyzing
DNTT films that were grown on SAM treated dielectrics. Again a
district dewetting is found, which is expected to affect the long-term
performance of DNTT devices and appears surprising in view of the
reported long term stability of DNTT-OFETs [2].

[1] Yamamoto, T.; J. Am. Chem. Soc. (2007), 129,224. [2] Zschi-
eschag, U.; Org. Electron. (2013), 14, 1516.

DS 34.4 Wed 15:45 CHE 91
Direct photo alignment and optical patterning: Control-
ling molecular thin film growth on the meso-scale — ∙Linus
Pithan1,3, Paul Beyer1, Laura Bogula1, Anton Zykov1, Peter
Schäfer1, Jonathan Rawle2, Chris Nicklin2, Andreas Opitz1,
and Stefan Kowarik1 — 1Humboldt-Universität zu Berlin, Institut
für Physik, Berlin, Germany — 2Diamond Light Source, Didcot, UK
— 3ESRF, Grenoble, France
A novel strategy for direct photoalignment of molecular materials using
optothermal re-orientation is introduced. We show that it is possible
to fabricate anisotropic and photolithographically patterned organic
molecular thin films based on light-directed molecular self-assembly
(LDSA).[1]

Growing tetracene thin films via LDSA on amorphous silica, we
employ 532 nm laser illumination, which matches the lower Davydov
absorption band, to induce preferential orientations of molecular crys-
tal grains. Based on grazing incidence X-ray diffraction (GIXD) as
well as optical spectroscopy we determine a threshold laser power for
azimuthal alignment. The patterning and polarized light emission that
is possible with LDSA is important for applications such as polarized
organic light emitting diodes or photonic metasurfaces.

[1] L. Pithan et. al. Adv. Mater. doi:10.1002/adma.201604382

DS 34.5 Wed 16:00 CHE 91
Modern in situ real-time X-ray scattering and nucleation the-
ory for an enhanced understanding of molecular self-assembly
— ∙Anton Zykov1, Sebastian Bommel1,2, Yves Garmshausen3,
Linus Pithan1,4, Paul Beyer1, Gonzalo Santoro5, Stefan
Hecht3, Jürgen P. Rabe1, and Stefan Kowarik1 — 1Inst. f.
Physik, Humboldt-Universität zu Berlin — 2DESY, Hamburg — 3Inst.
f. Chemie, Humboldt-Universität zu Berlin — 4ESRF, Grenoble,
France — 5Inst. de Ciencia de Materiales de Madrid, CSIC, Spain
Quantifying nanoscale processes that drive the self-assembly of organic
molecules into functional thin films is the prerequisite to understand
and steer structure formation. In a study on the growth of PTCDI-C8
we unravel a remarkable layer-dependent molecular diffusion behaviour
from an innovative simultatineous in situ acquisition of X-ray reflectiv-
ity growth oscillations and diffusively scattered X-rays and the applica-
tion of state-of-the-art nucleation theory. This allows us to determine
nucleation energies, critical cluster sizes and attempt frequencies.[1]
These quantities can be strongly influenced when applying chemical
tuning to well-known molecules. We showcase this on the example of
the growth of 6P and 6PF2. As a result of the fluorination we achieve
a significant film smoothening as desired for applications, where an
efficient in-plane charge carrier transport is of importance.

[1]A. Zykov et al., J. Chem. Phys. 146, 052803 (2017)

DS 34.6 Wed 16:15 CHE 91
Modeling of singlet fission in weakly-interacting acene
molecules — Sharareh Izadnia1, David W. Schönleber2,
∙Alexander Eisfeld2, Alexander Ruf1, Aaron C. LaForge1,
and Frank Stienkemeier1 — 1Physikalisches Institut, Universität
Freiburg, Hermann-Herder-Str. 3, 79104 Freiburg, Germany — 2Max-
Planck-Institut für Physik komplexer Systeme, 01187 Dresden
Singlet fission, a process in which a singlet excited state is converted
into two triplet states, is a means to circumvent the Shockley-Queisser
limit for energy conversion in solar cells. In a recent experiment, sin-
glet fission was observed in a disordered system where organic chro-
mophores are distributed on the surface of a rare gas cluster. Here we
give details on the theoretical modeling of singled fission in this system.
Our kinematic model explicitly takes into account the details of the
geometrical arrangement of the system as well as the time-dependent
populations of the relevant states of each molecule. Using this model,
which goes beyond usual mean-field treatment, we study the trends
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obtained by singlet fission, exciton-exciton annihilation, and singlet
hopping on the experimental observables. Our simulations support
the conclusion of the experimental observation that SF is present even
at weakly interacting conditions.

DS 34.7 Wed 16:30 CHE 91
Ultra-robust thin film devices from metal-terpyridine wires
— ∙Florian von Wrochem1, Maria Anita Rampi2, and Wolf-
gang Wenzel3 — 1Materials Science Laboratory, Stuttgart —
2Dipartimento di Chimica, Universita’ di Ferrara — 3Institute of Nan-
otechnology, Karlsruhe Institute of Technology, Germany
Considerable efforts have been undertaken within the past decades to
shift organic-based thin-film devices from basic research to the appli-
cation level. A major hurdle is given by the thermal deposition of
the metal electrodes, which remained elusive due to the damage and
the electrical shorts experienced by the fragile molecular layers. Here,
we show that large area molecular junctions of outstanding electronic
properties and robustness can be realized using densely packed molec-
ular wires consisting of FeII-terpyridine complex oligomers, despite a
conventional fabrication process involving top electrode evaporation
directly on the molecular layer. Surprisingly, these oligomer-based de-
vices are stable for over 2 years under regular current-voltage cycling,

withstanding a wide range of temperatures (150-360 K) and applied
voltages (3 V). Electrical studies in conjunction with ab-initio calcu-
lations reveal that charge transport (i) occurs via electron (hopping)
conduction and is limited by the charge injection through a Shottky
barrier (0.72 eV), following Richardson-Schottky injection.

DS 34.8 Wed 16:45 CHE 91
Superradiance from two dimensional brick-wall aggregates of
dye molecules: the role of size and shape for the temperature
dependence — ∙Alexander Eisfeld1, Christian Marquardt2,
and Moritz Sokolowski2 — 1MPI-PKS — 2Uni Bonn
Aggregates of interacting molecules can exhibit electronically excited
states which are coherently delocalized over many molecules. This can
lead to a strong enhancement of the fluorescence decay rate which is
referred to as superradiance (SR). To date, the temperature depen-
dence of SR is described by a 1/𝑇 law. Using an epitaxial dye layer
and a Frenkel-exciton based model we provide both experimental and
theoretical evidence that significant deviations from the 1/𝑇 behaviour
can occur for brickwall-type aggregates of finite size leading even to a
maximum of the SR at finite temperature. This is due to the presence
of low energy excitations of weak or zero transition strength.
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