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CPP 27.1 Wed 17:30 Poster C
Charge carrier pair dissociation in polymer:PCBM blends
studied using light induced electron spin resonance. — ∙Tom
J. Savenije1,2, Andreas Sperlich1, Hannes Kraus1, Carsten
Deibel1, and Vladimir Dyakonov1,3 — 1Experimental Physics VI,
Physical Institute, Julius-Maximilians-University of Würzburg, D-
97074 Würzburg — 2Optoelectronic Materials Section, Department
of Chemical Engineering, Delft University of Technology, Julianalaan
136, 2628 BL Delft, The Netherlands — 3ZAE Bayern, Div. Functional
Materials for Energy Technology, D-97074 Würzburg
Blends of conjugated poly alkylsubstituted-thiophenes or thienothio-
phenes with a soluble fullerene (PCBM) show promising photophysical
properties for application as photoactive layers in photovoltaic devices.
On excitation of the polymer, fast electron transfer from the donor to
the PCBM occurs leading to a charge carrier pair. For efficient charge
collection dissociation of this radical pair is required. However, in
view of the low dielectric constant of the blend the mechanism of the
dissociation process is still unclear. Using light-induced electron spin
resonance measurements we show that the geminate radical pair re-
mains in close proximity at temperatures below ca 40 K. At higher
temperatures delocalization of the positive charge on the polymer oc-
curs, leading to an effectively larger radical pair distance.

CPP 27.2 Wed 17:30 Poster C
Analysis of solvent residuals in thin films of conducting poly-
mers — ∙Markus Schindler, Robert Meier, and Peter Müller-
Buschbaum — TU München, Physik-Department LS E13, James-
Franck-Str. 1, 85747 Garching (Germany)
Since conducting polymers show widespread application possibilities,
e.g. in organic solar cells and organic field effect transistors, it is a seri-
ous concern to investigate long-time stability and aging. Aging can be
enhanced due to remaining solvent embedded in the polymer matrix
of thin films. Remaining solvent affects the mobility of the polymers
and results in an ongoing change in the microstructure, which is ac-
companied by changes in the electrical performance.

We investigated the remaining solvent in thin conducting polymer
films with neutron reflectivity, utilising the contrast between proto-
nated and deuterated solvents. In addition, we report surface analysis
of different polymer blends based on versatile novel conducting poly-
mers using atomic force microscopy. In these films a spatial resolved
analysis concerning the solvent content is obtained with STXM mea-
surements.

CPP 27.3 Wed 17:30 Poster C
Determination of intermolecular transfer integrals from DFT
calculations — ∙Björn Baumeier and Denis Andrienko — Max
Planck Institute for Polymer Research, Ackermannweg 10, 55128
Mainz, Germany
Theoretical studies of charge transport in organic conducting systems
pose a unique challenge since they require multiscale schemes that
combine quantum-chemical, molecular dynamics and kinetic Monte-
Carlo calculations. The description of the mobility of electrons and
holes in the hopping regime relies on the determination of intermolec-
ular hopping rates in large scale morphologies. Using Marcus theory
these rates can be calculated from intermolecular transfer integrals and
on-site energies.

Here we present a detailed computational study on the accuracy and
efficiency of density-functional theory based approaches to the deter-
mination of intermolecular transfer integrals. First, it is demonstrated
how these can be obtained from quantum-chemistry calculations by
forming the expectation value of a dimer Fock operator with frontier
orbitals of two neighboring monomers based on a projective approach.
We then consider the prototypical example of one pair out of a larger
morphology of Tris(8-hydroxyquinolinato)aluminium (Alq3) and study
the influence of computational parameters, e.g. the choice of basis sets,
exchange-correlation functional, and convergence criteria, on the calcu-
lated transfer integrals. The respective accuracies and efficiencies are
compared in order to derive an optimal strategy for future simulations
based on the full morphology.

CPP 27.4 Wed 17:30 Poster C
Fabrication of hierarchically ordered crystalline titania

thin films — ∙Martin Niedermeier1, Gunar Kaune1, Monika
Rawolle1, Volker Körstgens1, Matthias Ruderer1, Jochen
S. Gutmann2, and Peter Müller-Buschbaum1 — 1TU München,
Physik-Department LS E13, James-Franck-Str. 1, D-85747 Garching
(Germany) — 2Max-Planck Institute for Polymer Research, Acker-
mannweg 10, D-55128 Mainz (Germany)
Thin films of nanostructured titania have received a lot of attention in
various applications such as photovoltaics within the last years. Having
a well defined morphology is crucial for the functionality and perfor-
mance of these films because it defines the volume to surface ratio and
thereby the surface being available for interface reactions. Increasing
the total film thickness is a common approach in order to increase the
surface area. The present work focuses on the fabrication of hierarchi-
cally structured titania thin films and their crystallinity. A layer-by-
layer spin-coating approach is investigated. A solution based sol-gel
process using diblock copolymers as a template to obtain nanocompos-
ite films is followed by calcination to obtain crystalline titania struc-
tures. The obtained structures are investigated using several imaging
techniques like SEM and AFM. The crystallinity and the thickness of
the films are analyzed with XRD and XRR.

CPP 27.5 Wed 17:30 Poster C
Controlling the morphology of thin titania films for applica-
tions in hybrid solar cells — ∙Monika Rawolle1, Matthias A.
Ruderer1, Stefan Prams1, Qi Zhong1, Mine Memesa2, Jochen
S. Gutmann2, and Peter Müller-Buschbaum1 — 1TU München,
Physik-Department LS E13, James-Franck-Str. 1, D-85747 Garching
(Germany) — 2Max-Planck Institute for Polymer Research, Acker-
mannweg 10, D-55128 Mainz (Germany)
Nanostructured thin films of titania have a variety of applications. For
applications in photovoltaics a high absorption coefficient and a large
surface area are desirable. A sponge structure is a promising morphol-
ogy for titania to meet these demands. Block copolymers can be used
in a ‘good-poor solvent pair’ induced phase separation process coupled
with sol-gel chemistry to create structured titania films in a repro-
ducible way. We use the amphiphilic diblock copolymer Poly(dimethyl
siloxane)-block -methyl methacrylate poly(ethylene oxide) [PDMS-b-
MA(PEO)] as templating agent.[1] Different well defined mixing proce-
dures of sol-gel components (Tetrahydrofuran, 2-Propanol, HCl and ti-
tania precursor in addition to the PDMS-b-MA(PEO)) of same weight
fractions result in small changes in the morphology of the film. The
thin films are prepared via spin-coating on silicon substrates. The sur-
face structure is studied with SEM. Information on the morphology in
the volume of the film is gained from GISAXS. The layer thickness and
structure are studied with XRR, the optical properties with UV/Vis
spectroscopy.

[1] G. Kaune et al., ACS Appl. Mater. Interfaces, in press

CPP 27.6 Wed 17:30 Poster C
Performance of organic solar cells with a ferroelectric compo-
nent — ∙Krzysztof Kachel, Matthias Richter, Shine Philip,
Ioanna Paloumpa, Klaus Mueller, and Dieter Schmeisser
— Brandenburgische Technische Universität Cottbus, Angewandte
Physik-Sensorik, 03046 Cottbus, Germany
Charge dissociation and recombination are important factors for the
efficiency of organic solar cells, even in blended systems of different
polymers. As a new approach, the influence of additional blended fer-
roelectric nanoparticles on the solar cell performance is investigated.
The ferroelectric dipole of the nanoparticle causes a local field, which
could lead to a longer recombination time of the polaron pairs. As
solar cell system we use bulk heterojunction cells or bilayer structures
based on regioregular poly(3-hexylthiophene) (P3HT) as the donor
and phenyl-C61-butyric acid methyl ester (PCBM) as the acceptor
molecule. As ferroelectric additive we use the ferroelectric copolymer
poly(vinylidene fluoride trifluoroethylene) (P(VDF-TrFE)) or BaTiO3.
The copolymer is spincoated as ultrathin film of 20nm, whereas the
BaTiO3 is incorporated as nanodispersion into the donor-acceptor
blend. We present the solar cell parameters for the different geome-
tries and ferroelectric materials as a function of ferroelectric content
and of the alignment of the ferroelectric dipoles after application of an
external electric field.
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CPP 27.7 Wed 17:30 Poster C
Spectroscopic investigations of P3HT/PCBM films for or-
ganic BHJ solar cells — ∙Shine Philip, Matthias Richter,
Daniel Friedrich, Ioanna Paloumpa, Klaus Mueller, and Di-
eter Schmeisser — Brandenburg University of Technology Cottbus,
Applied Physics and Sensors, K.-Wachsmann-Allee 17, 03046 Cottbus,
Germany
Investigations of the electronic structure and composition of regioreg-
ular poly(3-hexylthiophene) (P3HT) and phenyl-C61-butyric acid
methyl ester (PCBM) based films using Near Edge X-Ray Absorp-
tion Fine Structure (NEXAFS) are presented. The measurements
were performed at the U49/2-PGM2 beam line of BESSY II, Berlin
recording TEY (total electron yield) and TFY (total fluorescence yield)
data. Samples prepared by spin coating a mixture of P3HT dissolved
in chloroform and PCBM dissolved in chlorobenzene onto ITO (in-
dium tin oxide) coated glass slides were analyzed. Upon measuring
the pure P3HT and PCBM, all reported excitations were observed,
whereas the blended system is a weighted superposition of the related
peaks. Analyzing the data we calculate the composition of the mix-
ture. We also show angular dependent NEXAFS measurements of the
P3HT/PCBM blend in order to measure the orientation and distribu-
tion of the P3HT polymer. Additionally, we show a new approach for
organic solar cell application. BaTiO3 nanoparticles were incorporated
as nanodispersion into the donor-acceptor blend or the ferroelectric
copolymer poly(vinylidene fluoride trifluoroethylene) (P(VDF-TrFE))
was spincoated as an ultrathin film below the blend.

CPP 27.8 Wed 17:30 Poster C
Preparation and Characterisation of thin Polymeric Films to
be used as Gate Dielectrics in Organic Field Effect Transis-
tors — ∙Jan Hartel, Christopher Keil, and Derck Schlettwein
— Institute of Applied Physics, Justus-Liebig-University Giessen, Ger-
many. email:schlettwein@uni-giessen.de
Thin insulating polymer layers are of interest as gate dielectrics for
all-organic field effect transistors (OFET). In our structures a DC
resistance above 100 GΩ cm was typically reached. In this study,
we performed impedance spectroscopy to characterize the dielectric
properties of polymer films. A well-defined area of silver was Ar+-
sputter-deposited onto glass. Subsequently different one-component
or two-component polymer resins were deposited by spin-coating in
a thickness of 6 - 100 𝜇m. These layers were cured according to the
respective technical process suggested by the supplier or optimized
according to device performance. To complete the measurement struc-
ture a second silver layer of equal geometry was deposited on top of
the polymer. The dielectric properties of the different films at different
preparation conditions and different film thickness were characterized
in this capacitor structure. The response to an AC voltage of 0.5 V
in the frequency range of 100 Hz to 1 MHz was analyzed to determine
the dielectric permittivity. Characteristics expected for an ideal capac-
itor were obtained for a number of samples and details of the Nyquist
plot were compared to commercial capacitors. Samples down to the 5
𝜇m range preserved the dielectric characteristics of bulk samples. The
applicability of these films in OFET structures is discussed.

CPP 27.9 Wed 17:30 Poster C
Influence of Packing Motives on Charge Carrier Mobility
in Perylene Tetracarboxdiimide Derivatives — ∙Falk May1,
Valentina Marcon2, and Denis Andrienko1 — 1Max Planck Insti-
tute for Polymer Research, Ackermannweg 10, 55128 Mainz, Germany
— 2Center of Smart Interfaces, Petersenstr. 32, 64287 Darmstadt,
Germany
Discotic mesophases are known for their ability to self-assemble into
columnar structures and can serve as semiconducting molecular wires.
Charge carrier mobility along these wires strongly depends on molec-
ular packing which is controlled by intermolecular interactions.

In this work we compare the influence of side chains on the packing
motives of perylene tetracarboxdiimide (PDI) derivatives. Two differ-
ent (alkyl and glycol) side chains are considered. We first establish
how the packing of side chains affects the molecular orientation within
the columns using molecular dynamics. Then, using the high tem-
perature non-adiabatic limit of Marcus theory for hopping rates and
solving the rate equation for charge transport, we analyze the link be-
tween the secondary structure and charge carrier mobility [1]. This
analysis eventually provides a pathway to rational design of columnar
assemblies of PDI derivatives with high charge mobilities.

[1]V.Marcon et al., J. Am. Chem. Soc., 131, 2009

CPP 27.10 Wed 17:30 Poster C
Crystallization induced phase separation in a double crys-
talline donor-acceptor diblock copolymer — ∙Peter Kohn1,
Michael Sommer2, Mukundan Thelakkat2, and Thomas Thurn-
Albrecht1 — 1Institut für Physik, Martin-Luther-Universität Halle-
Wittenberg, 06099 Halle, Germany — 2Angewandte Funktionspoly-
mere, Makromolekulare Chemie I, Universität Bayreuth, 95440
Bayreuth, Germany
A high density of donor-acceptor interfaces ensuring nanoscale do-
mains is of major importance for bulk hetero-junction organic solar
cells. Fully functionalized block copolymers consisting of donor- and
acceptor-subchains are an attractive class of materials as they inher-
ently carry the desired heterogeneity on the molecular level. We stud-
ied the structure formation in a poly(3-hexyl thiophene-b-perylene
acrylate) diblock copolymer by temperature dependent small- and
wide-angle X-ray scattering. At high temperatures the block copoly-
mer is in the disordered, non-microphase separated state. During cool-
ing separate crystallization of both blocks induces a donor-acceptor
phase separation. The resulting morphology of donor- and acceptor
crystals separated on the nanoscale demonstrates the potential appli-
cability of this class of materials for organic solar cell devices.

CPP 27.11 Wed 17:30 Poster C
Mobility Measurements of aza-BODIPY for Organic Solar
Cells — ∙Moritz Hein, Roland Gresser, Torben Menke, Karl
Leo, and Moritz Riede — Inst. f. Angewandte Photophysik, Dres-
den, Deutschland
For organic electronics applications, e.g. organic solar cells, new appro-
priate materials, in particular with high charge carrier mobilities are
crucial. This contribution focuses on the promising absorber material
class of aza-BODIPY. A series of this new donor material, with four
different substituents and increased molecular rigidity has been ana-
lyzed in respect of mobility. Depending on the electron donor strength
of the substituents, the HOMO (highest occupied molecular orbital)
energy of the materials can be tuned from 5.1 eV to 5.7 eV. Structural
modification, increasing the rigidity of the molecule and extending the
planar pi-conjugated system lead to a better molecular orbital over-
lap of two adjacent molecules in the crystal structure. We investigate
the influence of this structure variation on the mobility. Two different
methods are used: field effect transistor (OFET) and space charge lim-
ited current (SCLC) measurements. A comparison of the mobilities of
the different materials and techniques is presented. Furthermore, the
film morphology has a huge influence on the mobility. To study this,
the effect of heating the substrate during evaporation is used.

CPP 27.12 Wed 17:30 Poster C
Breakdown of perturbative weak coupling approaches for the
biomolecular energy transfer — ∙Peter Nalbach and Michael
Thorwart — Freiburg Institute for Advanced Studies (FRIAS),
Albert-Ludwigs-Universität Freiburg, Albertstraße 19, 79104 Freiburg,
Germany
We show that the biomolecular exciton dynamics under the influence
of slow polarization fluctuations in the solvent cannot be described by
approaches which are perturbative in the system-bath coupling. For
this, we compare results for the decoherence rate of the exciton dynam-
ics of a resumed perturbation theory with numerically exact real-time
path-integral results. We find up to one order in magnitude difference
in the decoherence rate for realistically slow solvent environments even
in the weak coupling regime, while both results coincide for fast envi-
ronmental noise. This shows explicitely the nonperturbative influence
of the bioenvironmental fluctuations and might render current pertur-
bative approaches to biomolecular exciton transport questionable.

CPP 27.13 Wed 17:30 Poster C
Proton Transport in Self-Assembling Organic Compounds —
∙Manuel Schrader and Denis Andrienko — Max Planck Institute
for Polymer Research, Ackermannweg 10, 55128 Mainz
Organic phosphonic acid derivatives are promising materials as proton-
conducting electrolytes in water-free proton exchange membrane fuel
cells. In this work atomistic molecular dynamics simulations of
phosphonic-acid functionalized organic conjugated compounds have
been carried out. In order to conduct simulations, force fields for these
molecules have been developed with the aid of first-principle calcu-
lations. In the simulations supramolecular self-assembly in columnar
structures and formation of hydrogen bond networks leading to proton
transport could be observed.
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CPP 27.14 Wed 17:30 Poster C
Imaging the ageing dynamics of polymer solar cells — ∙Marco
Seeland, Rösch Roland, and Hoppe Harald — Institute of
Physics, Ilmenau University of Technology, Weimarer Str. 32, 98673
Ilmenau, Germany
Nowadays, many attempts are existing on the route towards higher
power conversion efficiencies in polymer solar cells. In addition, the
lifetimes of such devices play a key role for the market entry as commer-
cial products. To investigate the timescale of degradation processes,
we applied long-time stability measurements with devices stored in
the dark and under illumination and compare the results with lumi-
nescence images. The application of those techniques allows us to
investigate the ageing dynamics in our devices consisting of an inter-
penetrating network of P3HT and PCBM, sandwiched between the
ITO/PEDOT:PSS and aluminium electrode.

CPP 27.15 Wed 17:30 Poster C
Temperature dependent photoinduced absorption measure-
ments on oligothiophene derivatives — ∙Christian Körner1,
Hannah Ziehlke1, Karl Leo1, Roland Fitzner2, Egon
Reinold2, Peter Bäuerle2, and Moritz Riede1 — 1Institut für
Angewandte Photophysik, Technische Universität Dresden — 2Institut
für Organische Chemie II und Neue Materialien, Universität Ulm
Oligothiophenes are among the most promising small molecules for use
in organic photovoltaic devices (OPV). The current efficiency world
record of 6.1% on an area of >2cm2 is based on using an oligothio-
phene derivative as one of the absorber materials. Notwithstanding
this success, the underlying processes e.g. for charge generation at the
donor-acceptor heterointerface are still subject of intense discussions.

By small variations of the molecule structure we are able to system-
atically tune the electrical and optical properties of these molecules.
The energy levels which are mainly determined by the backbone length
and the terminating end groups are supposed to strongly correlate with
energy and charge transfer processes like the initial charge separation
step at the donor-acceptor heterojunction in OPV.

Here we present temperature dependent PIA measurements of di-
cyanovinyl end-capped oligothiophenes with various backbone lengths.
The nature and recombination dynamics of the long living triplet ex-
citons and cations present in optically excited oligothiophene single
layers and in mixed layers with the acceptor C60 are determined and
compared.

CPP 27.16 Wed 17:30 Poster C
Substituted Perylene Diimides as Electron Acceptors in Or-
ganic Solar Cells: Suppressing aggregate and formation to
increase device efficiency — ∙Valentin Kamm, Ian A. Howard,
Chen Li, Klaus Müllen, and Frédéric Laquai — Max-Planck-
Institut für Polymerforschung, Mainz, Deutschland
Perylene diimide (PDI) is a promising candidate as electron acceptor
material for high open circuit voltage organic solar cells. Its strong ab-
sorption in the visible region combined with high electron mobility in
the solid state renders it a potential alternative to the weakly absorb-
ing PCBM that is typically used in state-of-the-art organic solar cells.
However, PDI molecules tend to aggregate and form intermolecular
excited states that can act as exciton traps. These traps effectively
limit the diffusion of excitons to the interface where charge separa-
tion occurs and thus strongly reduce the charge generation efficiency
in bulk heterojunction solar cells.

We investigate the effect of different bulky side groups attached to
the terminal and to the bay positions of PDI molecules on the forma-
tion of aggregates by time-resolved optical spectroscopy. In particu-
lar transient photoluminescence and transient absorption spectroscopy
are used to study, whether the increased spacing between the PDI
molecules, caused by the bulky side groups, can prevent aggregation
and intermolecular excited state formation leading to more efficient
exciton transport. Furthermore, we correlate the photophysical prop-
erties of these materials with the efficiency of bulk heterojunction or-
ganic solar cells.

CPP 27.17 Wed 17:30 Poster C
Time-resolved luminescence spectroscopy of biomimetic, self-
assembling porphyrins — ∙Jonas Conradt1,2, Hendrik Kuhn1,
Peter Marek3, Manuel Reinhard2,5, Oliver Lösch5, Alexan-
der Colsmann2,5, Uli Lemmer2,5, Teodor Silviu Balaban3,4, and
Heinz Kalt1,2 — 1Karlsruhe Institute of Technology (KIT), Insti-
tute for Applied Physics (AP), Karlsruhe, Germany — 2Karlsruhe
Institute of Technology (KIT), Center for Functional Nanostructures

(CFN), Karlsruhe, Germany — 3Karlsruhe Institute of Technology
(KIT), Institute for Nanotechnology (INT), Karlsruhe, Germany —
4Université Paul Cézanne Aix-Marseille III, ISM2 - Chirosciences,
Marseille, France — 5Karlsruhe Institute of Technology (KIT), In-
stitute for Light Technology (LTI), Karlsruhe, Germany
Self-assembling porphyrins represent a promising candidate in order to
mimic natural bacteriochlorophylls, the light-harvesting system found
in photosynthetic bacteria exhibiting chlorosomes. Such biomimetic
porphyrins with a central zinc or magnesium atom show interesting
photophysical properties. We performed time-resolved spectroscopy
on these porphyrins in order to investigate the properties of monomers
as well as self-assembled aggregates. An improved fitting algorithm is
developed to identify more reliable the decay-associated spectra and
the corresponding decay times. The large extinction coefficient of the
porphyrins makes them an interesting candidate for photovoltaic ap-
plication. They can help to improve the external quantum efficiency
of hybrid and dye-sensitized solar cells. Their photovoltaic suitability
is investigated.

CPP 27.18 Wed 17:30 Poster C
Morphological degradation of fullerene polymer solar cells
— ∙Vida Turkovic, Chetan Raj Singh, Sebastian Engmann,
Maik Bärenklau, Roland Röschi, Gerhard Gobsch, and Har-
ald Hoppe — Ilmenau University of Technology, Weimarer Straße 32,
Ilmenau 98693
Typical acceptor materials such as fullerene derivates tend to diffuse
and finally agglomerate in blends with polymeric donors, depending
on the chemical structure of the donor. This process eventually leads
to a morphological destruction of the organic solar cells. The changes
in the blend morphology of the thin films accelerate when thermally
annealed at increased temperatures. Tapping-mode atomic force mi-
croscopy (AFM) measurements provide deeper insight into the nano
and micrometer scale of the phase separation observable on the surface
of the film. Furthermore, to prove the coarsening of phase separation
on various length scales, optical microscopy, UV-Vis, photolumines-
cence and spectral ellipsometry measurements were conducted. Of
special interest is tracking down the formation of fullerene aggregates
and correlation of their growth in time.

CPP 27.19 Wed 17:30 Poster C
Influence of electron transport on the efficiency of polymer-
based solar cells — ∙Viktor Kuxhaus1, Frank Jaiser1, Dieter
Neher1, and Frank Voges2 — 1Institute of Physics and Astronomy,
University Potsdam, Karl-Liebknecht-Str. 24-25, 14476 Potsdam, Ger-
many — 2Merck KGaA, 64271 Darmstadt, Germany
Recently, we showed that the mobility of electrons in polymer-based
solar cells has a large influence on the overall performance of such
devices [1]. Here, we investigate the correlation between electron mo-
bility and charge generation effciency in organic bilayer solar cells for
a series of electron transporting materials (ETMs) with comparable
HOMO and LUMO levels. The electron mobility was measured by
transient electroluminescence. Here, a thin M3EH-PPV was used as a
sensing layer. The interface between M3EH-PPV and ETM acted as
a recombination zone of electrons transported through the ETM layer
and holes that are blocked at the interface. Therefore, the electron
mobility can easily be determined from the onset of M3EH-PPV emis-
sion which is spectrally well separated from the ETM emission. To
determine the charge generation efficiency, the different ETMs were
combined in bilayer solar cell with PFB as donator.

[1] M. Schubert, R. Steyrleuthner, S. Bange, A. Sellinger, D. Neher,
pss(a), DOI: 10.1002/200925312

CPP 27.20 Wed 17:30 Poster C
Organic magnetoresistance effect in unipolar and bipolar de-
vices of conjugated polymers — ∙Thomas Manicke, Frank
Jaiser, Sergey Bagnich, and Dieter Neher — Institut für Physik
und Astronomie, Universität Potsdam, Potsdam, Deutschland
For the last few years, several origins of the organic magnetoresistance
(OMaR) effect have been discussed. There are three main models to
describe this effect, namely the polaron pair, bipolaron and excitonic
model. The bipolaron model is mutually exclusive to the other two
models and predicts an OMaR effect also for unipolar currents.

We present the results of measurements of the OMaR in unipolar
and bipolar devices. Experiments were performed both on a hole-
conducting polymer (MEH-PPV) and an electron-conducting poly-
mer (F8BT). We also tested the influence of the cathode material in
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electron-only devices on the OMaR. The results of these experiments
suggest that the bipolaron model is not suited to explain this intriguing
effect consistently for all device configurations.

CPP 27.21 Wed 17:30 Poster C
Charge Generation and Recombination in Dye-sensitized So-
lar Cells — ∙Michael Meister, Henrike Wonneberger, Chen
Li, Klaus Müllen, and Frédéric Laquai — Max-Planck-Institute
for Polymer Research, Mainz, Germany
Charge recombination is one of the efficiency limiting processes in bulk
heterojunction and dye-sensitized organic solar cells. To determine
the presence of charges and the dynamics of charge generation and
recombination photoinduced absorption spectroscopy (PIA) and tran-
sient absorption spectroscopy (TAS) are particularly useful techniques,
since most of the investigated states are non-emissive. These methods
allow to investigate all important mechanisms that lead to photocur-
rent generation beginning with the excitation of the dye, followed by
charge transfer to a metal oxide semiconductor and regeneration of the
dye by an electrolyte or an organic solid state hole conductor. In this
study, we present spectroscopic experiments on dye-doped titanium
dioxide films using novel all-organic perylene monoimide dyes as sen-
sitizer with and without solid state hole conductor and on real device
structures. We correlate the observed charge generation and recombi-
nation dynamics with the device efficiency to understand the relation
between dye-structure, photophysics and device performance.

CPP 27.22 Wed 17:30 Poster C
Band bending at interfaces between polymers and electrodes
— ∙Ilja Lange — Universität Potsdam, Institut für Physik und As-
tronomie, Karl-Liebknecht-Strasse 24/25, 14476 Potsdam-Golm
There is an ongoing discussion on whether bend bending is present
in organic semiconductors near metallic contacts and how it affects
device properties. Here, we present Kelvin Probe studies on various
polymers coated with different thickness on the well known polymeric
anode poly(3,4-ethylenedioxythiophene): poly(styrenesulfonate) (PE-
DOT:PSS). Band bending was detected for poly(3-hexylthiophene)
(P3HT), poly{3-hexylthiophene-co-[1,4-(2,2-dithienyl)-5,5-2,3,5,6-
tetrafluorbenzene]} (P3HTTFT), poly[2,5-dimethoxy-1,4-phenylene-
1,2-ethenylene-2-methoxy-5-(2-ethylhexyloxy)-(1,4-phenylene-1,2-
ethenylene)] (M3EH-PPV) and poly[2-methoxy-5-(2’-ethyl-hexyloxy)-
1,4-phenylene vinylene] (MEH-PPV). The experimental results can be
well fitted with a model that explicitly takes into account a Gaussian
density of transport sites [1]. This analysis is based on iterative nu-
merical solution of the carrier density according to Fermi statistics
and the one-dimensional Poisson equation. By comparing these re-
sults with measurements on films of the same materials on different
metals, a consistent picture of bend bending in conjugated polymers
is developed.

[1] J.C. Blakesley and N.C. Greenham, J. Appl. Phys. 106, 034507
(2009)

CPP 27.23 Wed 17:30 Poster C
Encapsulation of thin fluorescent polymer films with
graphenes — ∙Philipp Lange1, Martin Dorn1, Nikolai
Severin1, David Vanden Bout2, and Jürgen P. Rabe1 —
1Humboldt-Universität zu Berlin, Department of Physics, Newtonstr.
15, 12489 Berlin, Germany — 2The University of Texas at Austin, De-
partment of Biochemistry and Chemistry, Austin, Texas 78712, USA
Conjugated polymers are widely used as active layers in organic elec-
tronics. While they exhibit a high potential for new device concepts
and low cost fabrication, they suffer from fast degradation under ambi-
ent conditions due to reactions with oxygen and moisture. To achieve
reliable and long time operation, commercial organic devices are pro-
tected with multilayer encapsulation techniques. Graphene has re-
cently been attracting increasing interest due to its remarkable me-
chanical, optical and electronic properties, which qualifies it for poten-
tial application in future electronic devices. This work addresses the
question in how far graphenes deposited on top of a thin organic film
can protect it sufficiently from degradation by moisture and oxygen.
The polymer films are produced by spincoating on mica after which a
graphene layer is deposited by mechanical exfoliation. The degrada-
tion of the polymer films is investigated with fluorescence microscopy.
Our results indicate a substantial reduction in the degradation of or-
ganic material covered by graphene and suggest that graphenes can
function simultaneously as transparent electrodes and encapsulation
layers in future electronic devices.

CPP 27.24 Wed 17:30 Poster C
Kombination von photothermischer Ablenkungsspektro-
skopie und Spektralellipsometrie zur Bestimmung der
Subbandgap-Absorption in Polymersolarzellen — ∙Felix
Herrmann, Martin Presselt, Roland Rösch, Sebastian Eng-
mann, Maik Bärenklau, Sviatoslav Shokhovets, Harald Hoppe
und Gerhard Gobsch — Fachgebiet Experimental Physik I, Institut
für Physik & Institut für Micro- und Nanotechnologie, Technische Uni-
versität Ilmenau, Weimarer Str. 32, 98693 Ilmenau, Deutschland
In dieser Arbeit wird die photothermische Ablenkungsspektroskopie
(PDS) zur Bestimmung des Absorptionskoeffizienten im Subbandgap-
bereich von verschiedenen Schichten in Polymersolarzellen angewandt.

Die Erwärmung der Probe bei Bestrahlung mit monochromatischem
Licht bewirkt eine Verringerung des Brechungsindex des Perfluorhex-
ans, in welchem sich die Probe bei der Messung befindet. Diese Verrin-
gerung wird durch die Ablenkung eines He-Ne-Laserstrahls detektiert.
Die Methode zeichnet sich durch eine hohe Empfindlichkeit aus.

Die Auswertung des PDS-Signals erfolgt mit Hilfe der aus der El-
lipsometrie gewonnenen Schichtdicken und Absorptionskoeffizienten
oberhalb der Absorptionskante. Diese Kombination von PDS und
Spektralellipsometrie ermöglicht die Bestimmung der Absorptionsko-
effizienten verschiedener Schichten von NIR bis UV. In diesem Beitrag
werden Ergebnisse für den Subbandgapbereich von P3HT-PCBM bulk
heterojunction Solarzellen vorgestellt und diskutiert.


