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CPP 13.1 Mon 15:00 C 243
Electrical characterization of hybrid n-GaN/p-PEDOT struc-
tures for optoelectronic applications — ∙Linus Krieg1, Daniel
Splith2, Zhipeng Zhang2, Holger von Wenckstern2, Marius
Grundmann2, Florian Meierhofer1, Xiaoxue Wang3, Karen
Gleason3, and Tobias Voß1 — 1Institute of Semiconductor Tech-
nology and Laboratory for Emerging Nanometrology, Braunschweig
University of Technology, 38092 Braunschweig — 2Felix-Bloch-Institut
für Festkörperphysik, Halbleiterphysik, Linnéstr. 5, 04103 Leipzig
— 3Department of Chemical Engineering, Massachusetts Institute of
Technology, 02139 Cambridge
Hybrid structures consisting of both inorganic and organic conduc-
tive layers are promising for the development of inexpensive, versa-
tile and tailored electronic and optoelectronic devices such as sensors
or light emitting diodes (LEDs). We study the fabrication of planar
n-GaN/p-PEDOT heterostructures. The p-polymer is grown via ox-
idative chemical vapor deposition (oCVD), a dry deposition approach
that allows for controllable polymer deposition out of the gas phase
while achieving conformal coverage of the substrate with a thickness
control of the deposited polymer layer in the nanometer range. We
analyze the temperature-dependent current-voltage characteristics of
the hybrid GaN/PEDOT-structures to study the electronic properties
of the hybrid interface. The results show a pronounced diode charac-
teristic of the hybrid device and allow us to deduce the relevant con-
duction mechanisms. We deduce the saturation current of the device
and develop a model of the band lineup hybrid n-inorganic/p-organic
interface.

CPP 13.2 Mon 15:15 C 243
Bias dependency of hybrid charge transfer emission at pla-
nar ZnO/small molecule interfaces — ∙Stefan Zeiske1, Ulrich
Hörmann1, Fortunato Piersimoni1, Lukas Hoffmann2, Thomas
Riedl2, Denis Andrienko3, and Dieter Neher1 — 1Universität
Potsdam, Germany — 2Bergische Universität Wuppertal, Germany
— 3MPI Mainz, Germany
Recent studies propose that the electroluminescence from hybrid
charge transfer excitons (HCTX) depends not only on the interfacial
energy gap but also on the applied bias. The models to explain these
observation base either on filling of trap states, or on the assumption
of delocalized HCT state confined in a triangular quantum well cre-
ated by the electric field. Here, we investigate the origin of the bias
dependent HCTX emission at planar interfaces between the ZnO and
different small molecules. We find a nearly linear dependency of the
EL peak position on the applied electric field. The independency of the
slope on the organic layer thickness confirms that the shift is caused
by a field and reminds of the linear Stark effect. Simple 1D quantum
mechanical models confirm this interpretation and predict a moder-
ate hole delocalization in the organic of the order of the typical size
of a small molecule. Electrostatic treatment of the interaction of the
charged molecule with its image potential, however, reveals that the
observed field dependence is considerably influenced by the polariz-
ability of the organic cation. As a direct consequence the field-induced
shift of the EL peak is expected to be strongly dependent on the molec-
ular orientation at the hybrid interface.

CPP 13.3 Mon 15:30 C 243
Energetics of polar organic metal-insulator-semiconductor
diodes probed by different techniques — ∙Alexander
Hofmann1, Simon Züfle2, Stéphane Altazin2, Kohei Shimizu3,
Beat Ruhstaller2, Hisao Ishii3, and Wolfgang Brütting1 —
1Institute of Physics, University of Augsburg, 86135 Augsburg, Ger-
many — 2Institute of Computational Physics, ZHAW, 8401 Win-
terthur, Switzerland — 3Center for Frontier Science, Chiba University,
Chiba, 263-8522 Japan
The strong dipole moment of polar organic materials like tris-
(8-hydroxyquinolate) aluminum (Alq3), if not oriented perfectly
anisotropic, will lead to the buildup of a giant surface potential (GSP)
of the organic film. As we have shown previously [1], it is possible
to apply the CELIV (Charge Extraction by Linearly Increasing Volt-
age) method on polar diodes to determine the charge transport acti-
vation energy. Combined with impedance spectroscopy, this technique
can be used to measure the injection barrier of the underlying metal-

semiconductor interface [2]. In this contribution, we show the prac-
tical performance of this method compared to ultra violet photoelec-
tron spectroscopy as an established method of determining injection
barriers. We have applied the technique to the prototypical polar or-
ganic system N,N ’-Di(1-naphthyl)-N,N ’-diphenyl-(1,1’-biphenyl)-4,4’-
diamine (NPB) and Alq3 in different dilutions and show the depen-
dence of the determined barrier on the dilution ratio.

[1] Journal of Applied Physics 121, 175501 (2017) [2] Journal of
Applied Physics 122, 115502 (2017)

CPP 13.4 Mon 15:45 C 243
Theoretical determination of the ionization potential and the
electron affinity of organic semiconductors — ∙Susumu Yanag-
isawa — University of the Ryukyus
Ionization potential (IP) and electron affinity (EA) of organic semi-
conductors are important quantities, which are relevant to barriers for
injection of charge (hole or electron). The electrostatic and electronic
polarization contributions to the polarization energies for the injected
charges in pentacene polymorphs were investigated with first-principles
calculations. The former contribution was estimated by employing pe-
riodic slabs of the surfaces at the semi-local density functional level of
theory. On the other hand, the latter was treated for the bulk systems
at the many-body perturbation theory within the GW approximation.
It was found that while the electronic polarization induced narrowing
of the energy gap in the single crystal and the thin film phases, the
electrostatic effect shifted up or down the frontier energy levels such
as the highest-occupied molecular orbital- (HOMO) and the lowest-
unoccupied molecular orbital-derived (LUMO) levels relative to the
vacuum level, sensitively to the molecular orientation at the surface.
The role of the electrostatic interaction such as the charge-permanent
quadrupole interaction dominating IP and EA of the materials is dis-
cussed.

CPP 13.5 Mon 16:00 C 243
Hot electrons and hot spins at metal-organic interfaces —
∙Thorsten Arnold1, Ainhoa Atxabal2, Subir Parui2, Luis E.
Hueso2, and Frank Ortmann1 — 1Center for Advancing Electron-
ics Dresden, Technische Universität Dresden, 01062 Dresden, Germany
— 2CIC nanoGUNE, 20018 Donostia-San Sebastian, Basque Country,
Spain
Metal-organic barriers between the metal Fermi energy and the molec-
ular levels of the organic semiconductor play a fundamental role in the
performance of organic electronic devices. In order to measure these
barriers, recently, a hot-electron transistor device has been developed
[1]. We propose a theoretical model [2], which describes all the trans-
port effects of the hot electrons for the first time. The model is able
to reproduce the experimental results with excellent accuracy.

The model is extended to predict the transport characteristics of
spin-polarized hot electrons in these devices. We find a spatial vari-
ation of the spin diffusion length, which scales inversely proportional
to the variation of the electron density. The spin current can be in-
creased by increasing the hot electron energy and by decreasing the
image charge barrier without changing the spin diffusion length. We
also provide unprecedented insight into the effects of disorder at the
metal-organic interface. Finally, we establish conditions when pure
spin currents appear, where majority and minority spin carriers prop-
agate in opposite directions.

[1] A. Atxabal et al., Adv. Mater. 29, 1606901 (2017).
[2] T. Arnold et al., Adv. Funct. Mater. (to be published).

CPP 13.6 Mon 16:15 C 243
Exciting Strong Fano Resonances by Stacking Plasmonic
Nanostructures — ∙Ye Yu1, Ziwei Zhou2, Tobias A. F.
König1,3, and Andreas Fery1,3,4 — 1Leibniz-Institut für Polymer-
forschung Dresden e.V., Hohe Straße 6, 01069, Dresden, Germany —
2State Key Laboratory of Supramolecular Structure and Materials,
Jilin University, Changchun, China — 3Cluster of Excellence Cen-
tre for Advancing Electronics Dresden (cfaed), Technische Universitat
Dresden, 01062 Dresden, Germany — 4Department of Physical Chem-
istry of Polymeric Materials, Technische Universitat Dresden, Hohe
Str. 6, 01069 Dresden, Germany
Small gaps at nanometer-scale enabled noble metals to be perfect re-
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search of interest in the field of plasmonic sensing devices, optical an-
tennas, and nanolasing systems. Due to the ultra-small gap formed
in between two metallic components, the coupling effect is usually
enormous and hence extreme nanoscale confinement and enhancement
of the near electric field intensity. Despite the huge potential in these
nanogap devices, challenges still remain in manufacturing the advanced
devices with high throughput and reproducibility. Here we propose to

fabricate nanogap structures with a combination of bottom-up assem-
bly and top-down patterning strategy in the mean of lower cost and
higher throughput. We were able to fabricate nanogap structures of
high quality and also over large area. The optical properties proven
to be of high electric field enhancement with the possibility of excit-
ing Fano resonances due to the plasmonic hybridization between two
metallic parts forming the nanogaps.
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