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CPP 39.1 Thu 11:30 H38
Fluorinated Acenes: Controlling Molecular Electronic Levels,
Crystalline Phases and Optoelectronic Properties — ∙Daniel
Bischof1, Philipp E. Hofmann2, Matthias W. Tripp2, Marc
Zeplichal3, Sebastian Anhäuser1, Tobias Breuer1, Sergei I.
Ivlev2, Marina Gerhard1, Andreas Terfort3, Ulrich Koert2,
and Gregor Witte1 — 1Fachbereich Physik, Philipps-Universität
Marburg — 2Fachbereich Chemie, Philipps-Universität Marburg —
3Goethe Universität Frankfurt
Acenes serve as prototypical molecular materials to study structure-
property relationships. Here, we systematically analyze the influence
of the acene length and the degree of fluorination on their structure
and optoelectronic properties [1-3]. Our results show that the optical
gap decreases with increasing acene length, while the degree of flu-
orination determines the precise energy levels of the frontier orbitals
HOMO and LUMO, whereas the optical gap is barely affected upon
fluorination. Partial fluorination also influences the molecular electro-
static potential (MEP) and leads to a change in the molecular packing
from herringbone packing for pristine and perfluorinated acenes to a
planar stacking motif. These structural changes also affect the pho-
toluminescence properties and induce a red-shifted PL for the stacked
molecules due to excimer formation. The presented insights are not
limited to acenes, but can be extended to other 𝜋-conjugated systems.

[1] P. E. Hofmann, et al. Angew. Chem. Int. Ed. 59, 16501 (2020).
[2] D. Bischof et al. J. Phys. Chem. C 125, 19000 (2021).
[3] D. Bischof et al. Chem. Eur. J. 28, e202103653 (2022).

CPP 39.2 Thu 11:45 H38
Time-resolved spectroscopy study of the dynamics of
charge transfer processes in strongly interacting organic
donor/acceptor compounds — ∙Nico Hofeditz1, Christoph
P. Theurer2, Julian Hausch2, Katharina Broch2, Wolfram
Heimbrodt1, and Marina Gerhard1 — 1Department of Physics,
Philipps-Universität Marburg, Germany — 2Institut für Angewandte
Physik, Universität Tübingen, Germany
Doping of organic semiconductors with strong acceptor molecules is
an effective way to tailor their electronic properties. Here, we inves-
tigate the photoexcitation dynamics of blends of tetracene and the
strong acceptor F4-TCNQ to better understand how acceptors alter
the transport of charge carriers and excitons. The mixtures feature a
phase of relatively pure tetracene as well as an intimately mixed phase.
In the mixed phase donor and acceptor molecules for charge transfer
complexes that efficiently quench excitons from the pure phases. That
leads to faster photoluminescence dynamics in the blends with respect
to neat tetracene. We investigate the low temperature photolumines-
cence through global analysis and find constrained dynamics in the
blends which we attribute to localization effects and energetic disorder
in the tetracene domains.

CPP 39.3 Thu 12:00 H38
Ultrafast excited states dynamics of two orthogonal molec-
ular photoswitches — ∙Tanja Schmitt1, Li-Yun Hsu2, Eva
Blasco2, and Petra Tegeder1 — 1Physical Chemistry, Ruprecht-
Karls-Universität Heidelberg — 2Organic Chemistry, Ruprecht-Karls-
Universität Heidelberg
Molecular photoswitches are widely used in physics, chemistry, biology
and material sciences. The use of multiple photoswitches at one time
opens diverse opportunities for further improved and more complicated
systems. This requires orthogonal addressability of the photoswitches
and ideally reversible processes. Herein, we report a mixture of two re-
versible and orthogonal photoswitches which could potentially be used
in four-dimensional printing. We report the first study of their ultra-
fast excited state dynamics when they are addressed orthogonally as
well as simultaneously to gain insight in their interaction. In addition,
the environmental influence of the excited state dynamics of the or-
thogonal photoswitches is examined using different solvents as well as
films.

CPP 39.4 Thu 12:15 H38
Charge Transfer and Singlet Fission in Pentacene/Acceptor
thin films — ∙Martin Richter1, Christoph Theurer2, Debku-
mar Rana1,3, Katharina Broch2, and Petra Tegeder1,3 —

1Physikalisch-Chemisches Institut, Universität Heidelberg, Im Neuen-
heimer Feld 253/229, 69120 Heidelberg, Germany — 2Institut für
Angewandte Physik, Universität Tübingen, Auf der Morgenstelle 10,
72076 Tübingen, Germany — 3Centre for Advanced Materials, Uni-
versität Heidelberg, Im Neuenheimer Feld 225, 69120 Heidelberg, Ger-
many
Singlet fission (SF) is a process where a singlet excited state is
converted into two triplet excited states. Since SF is exother-
mic in pentacene (PEN), it is an excellent material to inves-
tigate charge transfer (CT) interactions with electron acceptors.
Here, stacked bi-layers of PEN either with 2,3,5,6-tetrafluoro-7,7,8,8-
tetracyanoquinodimethane (F4-TCNQ) or 2,2’-(perfluoronaphthalene-
2,6-diylidene)dimalononitrile (F6-TCNNQ) were investigated with
transient absorption spectroscopy. The experiments show formation
of triplet pairs, due to the SF process with a slightly slower time con-
stant compared to the pure PEN. Subsequently a separation of the
correlated triplet pair can be observed, a process that has been identi-
fied also in PEN thin films. A drastic reduction of the triplet lifetime
is extracted with both acceptors. Further, evidence for diffusion of
excitons to the interface followed by charge formation is found for lay-
ers with F4-TCNQ, supported by the shifting of an absorption band,
caused by electric fields.

CPP 39.5 Thu 12:30 H38
Understanding charge transfer excitations in Bacteriochloro-
phyll dimers from first principles — ∙Zohreh Hashemi1,
Matthias Knodt1, and Linn Leppert1,2 — 1Institute of Physics,
University of Bayreuth, Germany — 2MESA+ Institute for Nanotech-
nology, University of Twente, Netherlands
Bacteriochlorophyll (BCL) molecules are the main pigments driving
the primary excitation and charge transfer processes in photosynthetic
bacteria. They are organized in highly coordinated multichromophoric
complexes, embedded in protein, guaranteeing an efficient transfer of
excitation energy from the light harvesting antennae to the reaction
center where a charge transfer excitation triggers. In this contribu-
tion we focus on the electronic and excited state structure of BCL
monomers and dimers found in the reaction center and light harvest-
ing apparatus of the purple bacterium Rhodobacter sphaeroides. We
asses the accuracy of ab initio GW+Bethe-Salpeter equation approach
for BCL monomers considering a wide range of excitation energies,
and find excellent agreement with experimental data and correlated
wavefunction-based approaches. We also discuss notable differences to
results from state-of-the-art time-dependent density functional theory,
which can be traced back to the treatment of electron-hole interac-
tions in both methods [1]. For dimeric systems we show that the
energy and character of charge transfer excitations is strongly affected
by distance and orientation of the BCL molecules, providing an intu-
itive understanding for the role of these excitations in different parts
of the photosynthetic apparatus.

CPP 39.6 Thu 12:45 H38
Temperature Dependent Optical Transition in Zinc Phthalo-
cyanine Single Crystals — ∙Lisa Schraut-May1, Sebastian
Hammer1, Kilian Frank2, Bert Nickel2, and Jens Pflaum1,3

— 1Experimental Physics VI, Julius Maximilian University, 97074
Würzburg — 2Department of Physics and Center for Nano Science,
Ludwig Maximilian University, 80539 Munich — 3Bavarian Center for
Applied Energy Research, 97074 Würzburg
By its various polymorphs, Zinc Phthalocyanine (ZnPc) serves as an
excellent model system to study the interplay between molecular pack-
ing on microscopic length scales and the resulting photophysical prop-
erties [1]. Here, we address the dependence of the excitonic coupling on
the underlying crystal structure of the thermodynamically stable ZnPc
𝛽-phase. For this purpose, we conducted complementary temperature
dependent X-ray diffraction as well as polarisation dependent photo-
luminescence (PL) studies on ZnPc single crystals. By means of the
PL signals spectral characteristics we observed a continuous transition
from a J- into an H-aggregated state between 300K and 100K. Re-
markably, below 100K an exceptionally sharp PL peak evolves being
indicative for the formation of a superradiant J-aggregate. As there
is no indication for a discrete structural phase transition, we interpret
the resulting PL signal in this temperature range by a model of vi-
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bronically coupled excitons steered by the gradual anisotropic thermal
contraction of the crystal lattice [2]. We thank the Bavarian research

network SolTech for financial support. [1] Hammer et al., Appl. Phys.
Lett. (2019) [2] Hestand et al., Chem. Rev. (2018)
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