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Herrenhause Late with Uwe Morgner  
Public lecture at Herrenhausen Palace organised by the 
Volkswagen Foundation. Doors open at 19:30. The programme 
begins at 20.30.  

 
 
 
Springmeeting of the German Physical Society  
in Hannover 
 
 
 
PhoenixD Workshop in Hannover  
The cluster PhoenixD will host a workshop for scientists. More 
information about the event will be published on the web. Please 
visit us at www.phoenixd.de. 

 
 
Europhoton in Hannover  
This conference features breakthroughs in the field of solid-
state, fibre and waveguide light sources. International renowned 
researchers will discuss the latest developments in the scientific 
community.  

 

 

 

3 
 

International 
Symposium 

on Future Optics 
 
 

25 -26 September 2019, Hannover 
 
 

Programme Overview     4 - 5 

             Abstracts of the Speakers     
                                     in Order of Appearance              6 – 16 

Overview oft the Displayed Posters      17 - 29 

                      Upcoming Events – Save the Date        30 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

The Conference Venue: Herrenhausen Palace.  
The Conference Venue: Herrenhausen Palace.  



4 

Programme: Wednesday, 25 September 2019
10:00 Registration opens 

Session I: Future Optics 

11:00 Uwe Morgner 
PhoenixD 

Welcome incl. Talk "The Cluster of 
Excellence PhoenixD" 

11:30 Sabine Ludwigs 
University of Stuttgart 

Bioinspired Multifuncional Polymer 
Films for Polymer Electronics 
Applications 

12:00 Jürgen Popp 
Friedrich-Schiller-University Jena 

Modern Optical Technologies for 
Personalized Medical Diagnosis and 
Therapy 

12:30 Lunch Break (Ball Room) 

Session II: Applications 

13:30 Guido Voit 
BASF New Business GmbH 

Business building under Uncertainty 

14:00 Klaus Boller 
University of Twente 

Integrated Optics Using  
Low-Loss Silicon Nitride Glass 
Waveguides 

14:30 Lutz Rissing 
Heidenhain GmbH 

Integrated Optics Application 
@Heidenhain 

15:00 Group Photo – afterwards Coffee Break / Poster Session 

Opening Ceremony / Key Note 

16:00 Uwe Morgner, PhoenixD Welcome 

16:05 Björn Thümler, Minister for Science 
and Culture of Lower Saxony 

Welcome 

16:15 Volker Epping, President of  
Leibniz University Hannover 

Welcome 

16:25 Wolfgang Kowalsky, PhoenixD Introduction 

16:30 Karl Joachim Ebeling 
University of Ulm 

Photonics for Mass Applications: 
Highlights, Trends, Visions 

17:30 Closing Remarks 

17:30 Poster Session 

18:30 Change to Ball Room (1st Floor) 

19.00 Symposium Dinner (Ball Room) 

22:00 Finale / End of first Conference Day 

29 

glasses -- i.e. Microsoft's HoloLens -- to assist in this process. First, we detect the optical 
elements on the table using a marker tracking based solution. We ported a simulation 
library in order to to perform geometrical ray tracing on the HoloLens and to overcome its 
limitation on applications built on the Universal Windows Platform. Finally, we simulate 
the propagation of light through the system, avoiding the need of having active lasers and 
their consequent risks. 

29 L. Zheng, C. Reinhardt, B. Roth 

Microscope Projection Photolithography of Functional 
Polymeric Optical Micro- and Nanocomponents 
In this work, we present a low-cost, fast and flexible technique for the controlled 
generation of 2D polymeric micro- and nanostructures. This technique is based on optical 
projection photolithography using commercially available microscope components. A 
chromium photomask is placed within the image plane of a microscope and illuminated 
by a short wavelength (365 nm) LED. In combination with a high NA (1.4) oil immersion 
objective, high-resolution structuring is reliably achieved. Minimum feature sizes as small 
as 150 nm were realized and are described in this paper. Furthermore, various photonic 
components with high quality were generated using MPP and investigated with respect to 
their functionalities. 

30 H. Badorreck, L. Jensen, D. Ristau, M. Jupé 

Multiple Scale Modeling to Investigate Correlations  
between Structural and Optical Properties in Thin Films 
Within the scope of the Cluster of Excellence "PhoenixD" the modeling plays a significant 
role. The technological objectives of the individual projects, which have to be supported or 
evaluated by simulations, are widely diversified. Most of the technological questions 
covers several spatial and temporal orders of magnitude, and therefore these processes 
cannot be simply modeled with a single physical approach. For this reason, a multiple 
scale model was developed, which is enhanced within the framework of the project and 
adapted to the specific requirements. In the first phase of PhoenixD, the main focus of the 
work is on the one hand to integrate the implementation of structural properties into the 
modeling of optical behavior. This allows a direct correlation between the growth 
conditions of glancing incidence vapor deposition and the resulting birefringence of the 
material. This study will now be used to optimize polarizing wave plates. The second 
important work concerns the modeling of metal organic frameworks. This new material 
class can be flexibly modified and therefore has a high potential for use in sensor 
technology. The quantum-mechanical DFT calculation is used in the framework of the 
cooperation in S2 to investigate the change in optical behavior upon addition of selected 
foreign atoms or molecules. 
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26 J.-P. Schmidtmann 

Machine Actuators for ultra-precise Substrate Alignment 
PhoenixD aims for a paradigm shift in the production of optics towards a feeling and self-
adapting process. The production will be monitored by inline simulation and metrology 
throughout each manufacturing step. Detected deviations in the production process can 
then be compensated. The Mission of task group M4 is to develop an actuator capable of 
performing these compensations. It has to provide sub-wavelength precision, high 
dynamic positioning abilities and must provide interfaces to the metrology and 
simulation. First, an actuation principle will be selected based on an analysis of the 
requirements. New sensor and controller concepts have to be developed to close the 
existing gap in positioning precision. A demonstrator of the actuator will be built, 
evaluated and continuously optimized. The actuator will then be integrated into an entire 
production process where it will be evaluated in a closed feedback control loop with 
inline simulation and metrology. 

 
 
27 B.-A. Behrens, R. Krimm, D. Schmiele 

Embossing of Diffractive Optics 
Photonic systems are used for the transmission and storage of information (e.g. fiber optic 
technology) as well as in lighting technology (e.g. OLED). Today these systems consist of 
several complex components which have to be assembled in a complex manner. The Task 
Group M3 of the Cluster of Excellence PhoenixD is concerned with the production of 
individual elements that combine several optical functions in a much more compact and 
resource-saving form. A possible variant of such elements are microstructured lenses. 
These microstructures are to be produced cost-effectively and in large quantities by 
means of an embossing process. The accuracy of the embossed structures is essential for 
their function, whereby results high demands on the manufacturing process. To realize 
this precision, a tool concept will be developed within the framework of the Cluster of 
Excellence, which will make it possible to decouple the embossing process from external 
influencing factors (e.g. ram tilting). In addition, the integration of a high-precision 
actuator system and sensor system enables precise positioning of the die surfaces and 
thus a controllable embossing process in the micrometer range. 

 
 
28 N. Wendorff, M. Magnor 

Augmented Reality in Optics Laboratories 
Setting up laser experiments on optical tables is a challenging problem that requires 
proper alignment of the elements along the planned paths. Often the laser itself is utilized 
in the process, but operating with active lasers might be dangerous to one's health and 
thus requires wearing protective gear which can cause discomfort. As an alternative, in 
this poster, we propose the use of an application for self-locating augmented reality 
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Programme: Thursday, 26 September 2019 

8:00 Registration opens  

 Session III: Materials 1  

9:00 Kilwon Cho, Pohang University 
of Science and Technology 

Molecular Orientation Dependent 
Photon Harvesting and Exciton 
Dissociation in Organic Solar Cells 

9:30 Michelle Sander 
Boston University 

Photothermal Material Interactions 
and Infrared Imaging 

10:00 Coffee Break / Poster Session  

 Session IV: Metrology  

10:30 Luc Bergé, Commissariat à 
l'Energie, Atomique et aux 
Energies Alternatives 

From Laser Filamentation to Terahertz 
Pulse Generation: Principles and 
Applications 

11:00 Michèle Heurs 
Leibniz University Hannover 

Gravitational waves in a new light 

11:30 Volker Pape 
Viscom AG  

Optical Inspection Examples – always 
the best Compromise 

12:00 Lunch Break (Ball Room)  

 Session V: Materials 2  

13:00 Henning Riechert, Paul-Drude-
Institut für Festkörperelektronik 

Semiconductor Nanotructures for 
Light Emission - some Examples for 
Versatility and Tunability 

13:30 Liberato Manna 
Instituto Italiano di Technologia 

Halide Perovskite Nanocrystals: Their 
Synthesis, Chemical, Structural, and 
Surface Transformations 

14:00 Arjan Houtepen 
TU Delft 

Electrochemical Control over the 
Optical Properties of Semiconductor 
Nanomaterials 

14:30 Coffee Break / Poster Session  

 Session VI: Fabrication   

15:00 Peter Loosen 
RWTH Aachen  

Laser-based Production of Innovative 
Optical Systems and Components 

15:30 Kai Exner 
BASF New Business GmbH 

From Materials to Devices to Markets 

16:00 Stefan Kaierle 
Laser Zentrum Hannover e.V. 

Additive Manufacturing Tackling new 
Egineering Challenges in Optics and 
Photonics 

16:30 End of Symposium  
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Abstracts of the Speakers –  
in Order of Appearance  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Sabine Ludwigs 
Institute of  
Polymer Chemistry 
University of Stuttgart 
 

Bioinspired 
Multifunctional 
Polymer Films for 
Polymer Electronics 
Applications 

The beauty and 
multifunctionality of nature has 
been a constant inspiration for 
materials scientists to mimic 
functionalities and hierarchical 
structures in man-made 
materials. Both color and 
motion in plants are examples 
which can be – to some extent 
- replicated by stimuli-
responsive polymers and 
materials thereof. 

The field of expertise of my 
group is conducting polymers 
which are used in a number of 
polymer electronics devices but 
also in electrochemical 
applications where electronic 
and ionic charge transport are 
intimately linked with each 
other. Among a number of self-
synthesized materials, we study 
the commercially available 
blend poly(ethylenedioxythio-

phene)/poly(styrenesulfonate) 
(PEDOT/PSS) which is  

commercially available as 
aqueous suspension and can be 
solution-processed. Apart from 
its use as “synthetic metal” as 
transparent flexible electrode, 
the electrochromic behavior 
has been well-studied in 
literature. We go beyond 
classical electrochromism by 
creating stimuli responsive 
fibers to tune colors. 
Furthermore, we use the 
humidity dependence of the 
PSS polyelectrolyte phase 
together with the electroactive 
nature of the PEDOT to create 
multifunctional and 
multiresponsive materials for 
actuators. 

 

 

 

 

 

 

 

Sabine Ludwigs 
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compression and stress-related effects which are caused by a quickly expanding plasma 
core. Once the modification is done, there is an area where material is compressed and 
the index increased. This area can be used as single- or multi-mode optical waveguide. 

 

 

24 K. Pflieger, L. Overmeyer 

Flexographic Printing of Optical Multimodal Y-Splitter 
Flexographic printing on Polymethylmethacrylat (PMMA) substrates is a promising 
technology for the cost effective production of large-scale optical networks. Such systems 
offer multiple advantage over conventional electrical solutions such as low height and the 
ability to print on flexible substrates. They can also be used in explosive environments or 
near high magnetic fields. Electrical devices are not allowed in such dangerous 
environments or they simply do not work. Therefore, flexographic printing allows 
numerous applications in the fields of data transmission, sensing and point-of-care 
systems. This poster introduces the flexographic printing of optical multimode y-splitter 
as a fundamental element for these networks. It is printed with an optical grade acrylic 
polymer on flexible PMMA substrates. We investigated geometric and optical properties 
of optical multimode y-splitters with opening angles from 2° up to 20° and achieved 
attenuations below 1.3 dB with light at a wavelength of 638 nm. 

 

 

25 B. Reitz, L. Overmeyer 

Optical, Electrical and Thermal Coupling of Bare Laser Diodes 
Optoelectronic sensor systems for monitoring the environment increase in importance in 
many application fields. In these systems a light source, e.g. a bare laser diode, is 
transferring an optical signal through a waveguide. Due to their high requirements many 
challenges arise. The laser source must have a mechanical fixation with the carrier 
material to secure the optimal position for an efficient optical coupling into the 
waveguide. A conductive adhesive joint connects the bare die’s cathode and the contact 
pad on the substrate. This connection is also suppling one electrical interconnection of 
the light source. Wire bonds or another conductive adhesive bond are used to create an 
electrical connection between the anode of the chip and the other contact pad. The 
advantages of each method are compiled. Because of the high temperature that occurs 
during constant operation, the thermal management is of significant importance. 
Therefore a simulation model is created to examine various approaches. Active thermal 
management systems in form of Peltier-Elements and passive thermal management 
concepts like metallic heat sinks are used to reduce the heat in the system to provide a 
continuous data transmission.
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our novel differentiable renderer implemented in PyTorch. We use it to simulate light 
propagation in a Monte-Carlo framework and compare resulting images against real 
photographs. PyTorch provides gradients with respect to free parameters, allowing us to 
optimize surface roughness in parallel for all surface points with fully GPU-accelerated 
gradient-descent-based optimization algorithms. It converges in a matter of minutes for 
quarter megapixel images of the entire surface. Together with very fast single image 
acquisition, this significantly improves estimation times compared to tactile 
measurements or setups relying on scanning the surface with laser light. 

 

 

22 T. Malek, A. Hohnholz, M. Hinkelmann, A. Wienke, B. Denkena, D. Kracht 

Laser Glass Deposition Printing 
According to the approach of PhoenixD to create individualized and highly-functional 
optical devices, Additive Manufacturing (AM) is a very good alternative compared to 
conventional processing. In contrast to metals and polymers, glass has several advantages 
such as thermal stability, chemical resistance and high optical light guiding properties. 
Due to the limited opportunities on glass based AM in the state of the art, we research on 
laser glass deposition (LGD), in which glass fibers are deposited and connected to the 
previous layer by CO2 lasers. The poster presents the simulation-based manufacturing of 
produced glass parts and shows the process chain of a scanning mirror for the application 
in Galvo scanners. These scanning mirrors experience fast movement speeds with high 
acceleration phases. The demonstrator will substitute the full body manufactured mirror 
scanner by applying fused silica support structures on a thin fused silica glass substrate 
reducing the momentum. In order to the required specifications the simulation of the AM 
process with “IFW CutS” suggests suited process parameter. 

 

 

23 D. Perevoznik, U. Morgner 

Direct Femtosecond Waveguide Writing In Polymers 
At present optical technology is one of the most rapidly developing areas of science and 
technology. Continuously increasing demands of the society for high-speed and reliable 
systems of information transmission have led to the development of waveguide optics and 
methods for creation waveguides in different media. One of the easiest way of creating 
waveguides and complex waveguide networks in different media is direct femtosecond 
writing.  

Waveguides produced by femtosecond laser in crystals and glasses is a well-studied 
technique. At the same time, writing waveguides in polymers is a just developing field, 
and not too much work has been reported so far. Polymer material can offer the potential 
to create low-cost and complex structures inside the volume of the material. In 
comparison with glasses, in polymers the refractive index increase is induced by material 
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Jürgen Popp 
Institute of Physical Chemistry 
and Abbe School of Photonics 
Friedrich-Schiller-University, 
Jena 
 

Modern optical 
technologies for 
personalized  
medical diagnosis 
and therapy 
The following applies to all 
diseases: the earlier they are 
treated, the greater the chances 
of cure. However, there is a 
great need for new diagnostic 
methods to diagnose diseases 
as early as possible in order to 
be able to initiate targeted 
therapies as early as possible. 
This is particularly important  
for infectious and tumor 
diseases. The following applies 
to all diseases: the earlier they 
are treated, the greater the 
chances of cure. However, there 
is a great need for new 
diagnostic methods to diagnose 
diseases as early as possible in 
order to be able to initiate 
targeted therapies as early as 
possible. This is particularly 
important for infectious and 
tumor diseases.  

Light plays a key role in the 
implementation of these 
ambitious goals. The use of 
optical technologies in medical 
diagnostics and therapy has 

increased rapidly over the last 
ten years.  

Thereby photonic research is 
supported by advances in the 
field of digitization for the 
automated evaluation of 
optical data using methods of 
artificial intelligence, or for the 
online display of optical 
measurement signals via 
augmented/virtual reality.  

Here we present examples at 
the interface optics/photonics 
and digitization for 
personalized medical 
diagnostics and therapy.  

We will introduce a series of 
innovative multi-contrast 
marker free spectroscopy 
approaches for (I) rapid 
diagnosis of infectious diseases 
for targeted antibiotic 
administration, which is crucial 
for the survival of patients (e.g. 
in a sepsis); (II) precise 
intraoperative tumor margin 
control, because reliable tumor 
margin recognition during an 
intervention is the key to 
effective tumor treatment; and 
(III) early diagnosis of 
neurodegenerative diseases of 
the fundus of the eye. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Jürgen Popp 
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Guido Voit 
BASF New Business GmbH 
 

Business Building 
under Uncertainty 
How to build up business 
beyond core in a big Corporate 
like BASF. What kind of 
structure, people and steering 
do you need? What kind of 
return can you expect? No 
abstract available. 

 

 

 

Klaus-Jochen Boller 
Faculty of Science and 
Technology, Laser Physics & 
Nonlinear Optics 
 

Integrated Optics 
Using Low-Loss 
Silicon Nitride Glass 
Waveguides 

Miniaturization of optical 
components to the size of chips 
based on optical wave guiding 
and integration of entire 
optical waveguide networks in 
photonic integrated circuits 
(PICs) is a highly active area in 
modern optics and photonic 
technology. The most obvious 
advantages are the small 
dimensions and the possibility 
to fabricate circuits in large 

numbers, which is attractive for 
applications.  

The most obvious advantages 
are the small dimensions and 
the possibility to fabricate 
circuits in large numbers, which 
is attractive for applications. 
The central advantage with 
regard to bulk optics is, 
however, that a very high, 
inherent stability is obtained vs. 
external perturbations. This 
enables long-term stable 
operation of complex 
integrated circuits for achieving 
high functionality, comprising 
phase sensitive devices such as 
resonators and delay lines. Next 
to the various semiconductor 
material platforms that perform 
active optical functions such as 
amplification or modulation of 
light, dielectric waveguide 
circuits, specifically, made from 
high-index-contrast silicon 
nitride (Si3N4 waveguide core 
in a SiO2 cladding) offer 
maximum passivity. The latter 
means ultra-low propagation 
loss and wideband 
transparency, reaching from 
about 3 μm wavelength down 
to the blue end of the visible 
spectrum.  

In an overview, I will present 
various examples of how we 
employ low-loss silicon nitride 
for gaining advantages in the 
field of microwave photonics, 
for realizing hybrid diode lasers 
with ultra-high spectral purity, 
and for nonlinear-optical 
frequency conversion across 
appreciable spectral ranges. 

Guido Voit 

Klaus-Jochen Boller 
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19 J. N. Fuhg, P. Wriggers 

Intelligent Additive Manufacturing Processes 
For the generation of precision optics an intelligent manufacturing process based on in 
situ monitoring, feedback and machine learning for optimizing the final product. On step 
in this direction is the data-driven prediction of the three-dimensional thermal history of 
the additive manufacturing process. For this purpose a machine learning model based on 
recurrent neural networks is envisioned because its underlying concepts are in line with 
the solutions of differential equations, i.e. the use of information from previous time steps 
is utilized to obtain the current temporal state. The network is trained on crucial time-
series features such as toolpaths, laser parameters or material properties. Necessary for 
the successful execution are the use of proficient dimensionality reduction techniques in 
order to cope with the amount of spatio-temporal data while preserving important time-
series properties. In next steps the temporal history needs to be combined with 
unmonitorable information such as residual stresses. 

 

 

20 T. Hiller 

Design of an Efficient Production for Optical Systems 
Today, the production of optical systems often relies on manual work and laborious 
adjustment.  Disruptive innovations in the field of production technology open up new 
possibilities for individualized manufacturing at low costs. The developments in 
production technology targeted by PhoenixD can lead to a fundamental change of process 
flows in the production of optical systems. Companies have to react to these changes by 
ideally designing, planning and controlling their production systems and networks. It is 
expectable that, in addition to high cost and logistics efficiency, responsible handling of 
resources used will become increasingly important. In order to predict the effects of 
future technological and social changes at an early stage and to be able to counter them 
by deriving effective measures, efficient design and an appropriate evaluation 
methodology for the entire production system are necessary. For this reason, the Institute 
for Production Systems and Logistics is developing a holistic approach to meet these 
challenges and to enable the desired developments targeted by PhoenixD with regard to 
production organization. 

 

 

21 M. Kassubeck, M. Magnor 

Fast Image-Based Surface Roughness Estimation 
Developing fast image-based measurement methods for optical properties would help to 
close feedback loops in adaptive manufacturing. Here, we outline our methodology and 
preliminary results in estimating surface roughness of polished metal plates. Our system 
consists of a simple imaging setup using off-the-shelf camera and lighting equipment and
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efficient, fast and easy to implement connection of light-guiding elements. We present 
experimental as well as theoretical studies of polymer based SWWs with respect to the 
evolution of intensity profiles. Also, experimentally fabricated SWWs along with simulated 
straight and bent SWWs are studied and the attenuation was measured and calculated 
for several interconnects. The attenuation coefficient obtained from experiment showed 
good agreement with the theoretically predicted one, thus demonstrating a successful 
application of the diffusion model to epoxy based acrylate SWWs. In the next steps, the 
study can be extended towards including further relevant parameters such as 
temperature, stress and strain. 

 

 

Fabrication 
 

17 T. Biermann, R. Lachmayer 

AM with Transparent Silicone Materials 
Through the research efforts of PhoenixD, optical components are increasingly being 
manufactured by additive manufacturing processes. In particular, this enables greater 
design complexity, a high degree of functional integration and very good adaptability of 
the optics to individual customer requirements. Within the framework of PhoenixD, the 
additive processing of highly transparent silicone materials for use in optical components 
is to be investigated. Silicone is suitable for use in optical components due to its high 
resistance to temperature, UV and environmental influences, the high material flexibility 
and its low density. In addition biocompatible silicones enable the use of additive 
manufactured optics in medical environments. In the course of the investigation, various 
silicone materials will be tested with regard to their properties and their suitability for 
optical applications will be evaluated. Based on the documented requirements, machine 
concepts are methodically developed, evaluated and subsequently implemented. In the 
future, highly transparent silicones will be used to produce temperature-stable and cost-
effective freeform optics using additive manufacturing methods. 

 

 

18 M.-A. Dittrich, M. Awiszus, M. Kassubeck, M. Magnor, T. Malek, M. Munderloh,  
B. Rosenhahn 

Expert Systems for Quality Control 
No abstract available. 
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Lutz Rissing 
DR. JOHANNES HEIDENHAIN 
GmbH 

 

Integrated Optic 
Applications  
@HEIDENHAIN 
No abstract available. 

 

 

 

Karl Joachim Ebeling 
Institute of Functional 
Nanosystems,  
Optoelectronics Division 
University of Ulm 

 

Photonics for Mass 
Applications: 
Highlights, Trends, 
Visions 

Over the past few decades, 
achievements in photonics have 
dramatically changed our daily 
life. Energy-efficient light-
emitting diodes have replaced 
traditional light bulbs and are 
on their way to conquer the 
ultraviolet regime. Fiber-optic 
communication forms the  
backbone of the worldwide 
internet and optical 
interconnects are vital for data 
transport in high-performance 
computer systems. Active pixel

CMOS image sensors have 
eliminated classic photographic 
recording. Video and 3-D lidar 
related approaches are on the 
rise. The talk highlights some 
key developments, trends, and 
visions of a breathtaking 
cutting-edge technology.  

 

 

 

Kilwon Cho 
Department of Chemical 
Engineering,  
Pohang University of  
Science and Technology 
Pohang, Korea 

 

Molecular 
Orientation 
Dependent  
Photon Harvesting 
and Exciton 
Dissociation in 
Organic Solar Cells 

Photovoltaic performance of 
organic solar cells is highly 
dependent on the anisotropic 
nature of optoelectronic 
properties of photoactive 
materials. Here, we 
demonstrate an approach for 
highly efficient planar 
heterojunction solar cells by 
tuning the molecular 
orientation of the organic 

 

 

 

 

 

 

 

Lutz Rissing 

Kilwon Cho 

Karl Joachim 
Ebeling 
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semiconducting materials. A 
monolayer graphene inserted at 
anode interface served as a 
template for quasi-epitaxial 
growth of pentacene crystals 
with lying-down orientation, 
which was favorable for overall 
optoelectronic properties 
including light absorption, 
exciton diffusion, charge 
transport, and interfacial 
energetics.  

The resultant photovoltaic 
performance showed a 
remarkable increase in power 
conversion efficiency than the 
devices without graphene 
layers. The effect of molecular 
orientation at donor-acceptor 
interface was further 
investigated by using a planar 
heterojunction structure with 
orientation-controlled P3HT 
thin films.  

In this case, even though the 
P3HT layers showed similar 
optoelectrical properties 
regardless of the orientation, 
the photocurrent generation 
was more efficient in the case 
of the face-on donor-acceptor 
interface than the edge-on 
interface.  

Photophysical analyses revealed 
that the charge pair 
dissociation at the face-on 
interface was more efficient 
and resulted in smaller 
geminate recombination loss.  

These results imply that the 
molecular orientation in 
photoactive layers is a critical 
factor that should be 

elaborately controlled for 
future high performance 
organic solar cells.  

 

 

 

Michelle Sander 
Electrical and Computer 
Engineering 
Boston University 

 

Photothermal 
Material Interactions 
and Infrared 
Imaging 
Insights from infrared light-
matter interactions can offer 
nove pathways for material 
characterization, imaging, 
spectroscopy, micromachining 
and therapeutic approaches. 
We present a mid-infrared  
photothermal 
microspectroscopy system to 
directly determine intrinsic  
material properties in a 
contactless fashion without 
the need for extensive sample 
preparation or external tags 
and stains.  

This technique can address 
material analysis challenges 
of identifying low 
concentration specimens in 
nanoscience, chemical 
processes, and pathology. It 
will be illustrated how this 
technique can offer sub-
diffraction-limited resolution 

Michelle Sander 
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a successful integration of complex multilayer systems into the PhoenixD production-grid, 
innovative solutions have to be developed. The presented approach is based on the 
production of highly miniaturized filters, being bonded to individual optical surfaces. For 
this purpose, a process to transfer dielectric layer-systems from sacrificial substrates to 
the final objects has to be researched. In addition, electrically tunable filters are to be 
developed for actively switchable PhoenixD components. Therefore, optical layer 
thicknesses must be specifically modulated via dispersion variation or 
geometric/structural changes, which requires the usage of new material/process 
combinations. 

 

 

15 S. Beuchler, S. Kinnewig, P. König, T. Wick 

Adaptive FEM for Maxwell's Equations 
Maxwell equations are posed as variational boundary value problem in function space 
H(curl). In the present poster we provide the weak formulation for the time-harmonic 
Maxwell equation. Furthermore, we review the Galerkin method which is used to derive a 
system of linear equations, which can be solved by a finite element approach. For the 
finite element approach we give a short introduction about high order shape functions. To 
construct a numerical solution for this equation, the function space is approximated by 
the finite dimensional Nedelec finite elements. For conformity of the finite element 
approach we consider the De-Rham complex. Moreover, we present first numerical results 
by simulating the electric field in a multi mode interferometer (MMI). 

 

 

16 M. Suar, O. Melchert, M. Rahlves, B. Roth 

Multi-Physics Simulation and Experimental Validation of 
Self-Written Polymer-Optical Waveguide Formation 
A combined experimental and theoretical study is performed to investigate the relevant 
effects for self-writing of optical interconnects inside a photopolymer resin. The material 
properties of the photopolymer media modulated by the effect induced by light 
propagation confines the spreading of the light beam along the beam propagation 
direction to create self-written waveguides (SWWs). These can be used as interconnects 
between different optical components in integrated photonic circuits, e.g., between two 
active laser sources, two waveguides or a waveguide and a laser. A customized numerical 
code was implemented to carry out the optical simulation of SWWs. A Crank-Nicolson 
finite difference beam propagation equation was coupled with a diffusion material model 
to accomplish the numerical simulation of the SWW evolution mechanism. For 
experiment, self-writing interconnects between multimode (MM) optical fibers or 
waveguides in photopolymer media were fabricated by using a one-polymer approach for 
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12 G. Wanner, G. Heinzel, K. Danzmann 

Simulations for Space Interferometry 
At the Institute for Gravitational Physics (aka the Albert Einstein Institute) we are working 
on a variety of gravity related subjects, one of which is Space Interferometry. Here, we 
work on three missions: the technology demonstrator LISA Pathfinder (2015-2017), the 
gravity recovery mission GRACE Follow-On (since 2017) and the gravitational wave 
observatory LISA (launch expected around 2034). The simulations for these missions focus 
on propagating wavefronts through the optical setup and predicting the resulting 
interferometer readout signals up to the picometer and nanoradian regime and beyond. 
We then investigate the signal dependencies on variations, learning noise coupling 
mechanisms and searching for noise suppression schemes. Simulation aspects we are 
using that are common also to other research areas are for instance: stray light 
investigations, the propagation of diffracted wavefronts, and the characterization of the 
mode content of a laser beam. 

 

 

13 A. Wolf 

Generative Optical System Design 
One main goal of PhoenixD is to develop and unseal the potential of additive 
manufacturing for optical systems. Therefor the whole design process of optical devices 
has to be re-engineered. In this project manufacturing properties and material issues like 
refractive index, roughness, bulk scattering, absorption, birefringence, diffraction due to 
voxel/ layer structure shall be made available as empiric parameters for macroscopic 
optical simulation and optimization. In addition, tools like Zemax OpticStudio have to be 
enabled to switch object types like lenses, mirrors and DOEs as well as their number and 
arrangement in an optical system. In this way, this tool can automatically find a (nearly) 
ideal system layout, material combination and manufacturing technology. In next step 
thermal and mechanical material characteristics, manufacturing tolerances and costs 
have to be taken into account. 

 

 

14 F. Carstens, H. Ehlers, S. Schlichting, L. Jensen, D. Ristau 

Production of Miniaturized Thin-Film Filters  
for Integrated Optics 
Within PhoenixD, there is a crucial need to integrate optical functionalities, which are 
traditionally applied to surfaces by interference coatings, into novel photonic structures. 
For complex filters, up to hundreds of layers with nanometer-scale thicknesses must be 
reliably produced. By 3D-printing this precision is currently not achievable. In contrast, 
classic batch coating-processes deliver this precision, but hold high process durations. For
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for label-free and non-
destructive analysis of 
chemical signatures and 
subcellular features in tissues. 
In addition, utilizing 
photothermal effects, direct 
modulation of neuronal  
responses for inhibiting action 
potentials in crayfish will be 
highlighted. An outlook on 
how ultrafast micromachining 
can lead to ablation and 
defect generation in graphene 
will be presented as well. 

 

 

 

Luc Bergé 
Commissariat à l’Énergie 
Atomique et aux Énergies 
Alternatives 
Arpajon, France 

 

From laser 
filamentation to 
terahertz pulse 
generation: 
Principles and 
applications 
Laser filamentation is currently 
studied for its rich variety of 
applications, including pulse 
compression, ultrafast Lidar, 
and lightning control. In air, 
femtosecond filaments result 
from the self-focusing of 
ultrashort light pulses that 
couple to a plasma channel and 

stay self-guided upon long 
distances at high intensity 
levels. Driven by strong 
nonlinearities, these optical 
structures are also able to 
generate broadband terahertz 
radiation when using laser 
fields composed of a 
fundamental frequency and its 
second harmonic. Laser-driven 
terahertz emitters have many 
promising applications in, e.g., 
security screening, medical 
imaging, time-domain 
spectroscopy and remote 
detection.  

This talk will first recall the 
main mechanisms involved in 
filamentation, such as Kerr 
self-focusing and plasma 
generation. It will then address 
the key-role of photocurrents in 
the creation of broadband 
terahertz pulses. Recent results 
on the plasma-based terahertz 
spectroscopy of solid materials 
will be presented in the 
context of the project 
ALTESSE. The last part of the 
talk will discuss new 
perspectives in the production 
of ultra-intense terahertz 
pulses from laser-wakefield 
accelerators in relativistic 
plasmas. 
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Michèle Heurs 
Albert Einstein Institute 
Hannover 
Max Planck Institute for 
Gravitational Physics 
Leibniz University Hannover  

 

Gravitational waves 
in a new light 

Ultra-precisely stabilised lasers 
are the interferometric light 
sources at the heart of 
gravitational wave detectors. To 
achieve ever-larger detection 
rates for meaningful GW 
astronomy, ever-higher 
detection sensitivity is required. 
Non-classical light can be 
employed to increase detector 
sensitivity. This talk will 
introduce the principle of GW 
detection, show some of the 
modern technologies used in 
Advanced LIGO, and will then 
present some possibilities for 
quantum noise reduction. 

Volker Pape  
Vicom AG, Hannover 

 

Optical inspection 
examples – always 
the best compromise 
Viscom has started its activities 
in machine vision in the mid 
eighties – a time period which 
brought the first 16/32 bit 
Microprocessors to the market. 
A lot of algorithms and 
approaches were already well 
known in science, but at that 
point usage spread wide into 
industries and other all-days 
applications because the 
solutions became affordable.  

This was the start of a business 
development based on 
compromises: optical resolution 
of the optical subsystem, 
computing power and costs for 
the whole application were the 
corner points of the „Bermuda 
triangle“ of machine vision.  

After 35 years of development 
this is still true. Shown on the 
example of state-of-the-art of 
optical and X-Ray inspection 
technology for SMT production 
lines, its nowadays reduced 
compromising  and the future 
demands of even less 
compromising.

Michèle Heurs 

Volker Pape 
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10 L. Zhao, M. Cehovski, F. Kurth, H.-H. Johannes, W. Kowalsky 

Organic Optoelectronics for Waveguide and Sensor Systems 

Optical integrated systems combining organic optoelectronic components with polymer 
waveguides have attracted great interest. One of the advantages lies in fabricating Lab-
on-a-Chip/Foil (LOC/LOF) closer to the samples. Due to easy fabrication, flexibility and 
tunability of organic materials, this system has a great applicable potential. Organic Laser 
(OLAS) and Organic Light Emitting Diode (OLED) are being used as light sources in 
integrated optical devices. Organic Photodetector (OPD) can work as receiver elements 
based on polymer waveguides. Their good emission/absorption matching, high bandwidth 
and low-loss integration into single/multi-mode waveguides are the focus of this 
research. To design efficient optoelectronic devices, simulation based on numerical 
analysis, for example, Finite-Difference Time-Domain is a popular technique. According to 
the simulated results, common methods including Organic Molecular Beam Deposition, 
Spin Coating and Screen Printing can be applied to fabricate the organic layers. Atomic 
Layer Deposition can be used to deposit hybrid layers to increase lifetime of the organic 
devices. The future work of this study is to realize a LOC system utilizing organic 
optoelectronics and integrated optics which offers a possibility of creating miniaturized, 
sensitive and wide-ranging sensor devices. 

 

 

11 Y. Zhu, J. Twiefel, J. Wallaschek 

Acoustic and Vibration Induced Manipulation of Light 
Propagation 
As optical devices become more and more complex, modelling and simulation plays an 
obviously important role during the development. Acoustic and vibration have a great 
influence on the light propagation. Through mechanical and thermal loads will change the 
surface displacements, the stress distribution and temperature distribution of optical 
elements. In addition, the properties (amplitude, phase, frequency and polarization) of the 
optical wave can be modulated by varying the parameters of the acoustic wave. It is a 
promising research area, especially in the automotive lighting. Future automotive lighting 
technologies require fast scanning laser based headlamp systems with high spatial and 
temporal resolution. There are numerous proposals for novel headlamp systems competing 
for practical application, which must be compared with respect to their performances. One 
example is a one-dimensional facetted reflector. A laser beam is deflected by a 1D micro 
mirror and forms a light distribution with the help of facetted line reflector. Another one is 
an acousto-optic deflector. In the acousto-optic deflector, a diffraction grating inside the 
transparent material is used. When we vary the frequency of acoustic waves, the beam 
angle will change accordingly. 
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8 J. Gülink, M. Fahrbach, H. Spende, D. Bezshlyakh, A. Waag 

Micro- and NanoLED Technology 
The ongoing revolution of solid-state lighting is directly linked to the emergence of 
efficient and cost-effective gallium nitride (GaN)-based light emitting diodes (LEDs). 
Research in the last two decades was mainly driven by further optimizing the efficiency of 
single LED chips with respect to general lighting. As the systematic optimization of LEDs 
in the visible range is saturating, a set of other applications is getting more into focus: 
the combination of micro- and nanoscale fabrication techniques and GaN technology 
leads to new devices such as micro- and nanoLED arrays. In this work, we report on the 
advanced fabrication of these micro- and nanoLED arrays, their system integration and 
the size-dependent light output of LED pixels. The fabrication is based on a top down 
approach including a combination of optical and electron beam lithography, hybrid 
etching, isolation and planarization and contact formation. The different microLED arrays 
are bump bonded onto the developed electronics to obtain a fully integrated system with 
pixel control via a graphical user interface. 

9 O. Melchert, S. Willms, S. Bose, B. Roth, U. Morgner, I. Babushkin, A. Demircan 

Ultrashort Soliton Molecules 
Solitons occur in a plethora of systems in nature and their interactions demonstrate 
analogies to different fields of physics. The most intriguing feature is their particle-like 
behavior, allowing a different view to the wave-particle dualism known from quantum 
mechanics. Soliton molecules are understood to be an extension of the analogy of soliton 
particles to soliton compound states. Here the concept is taken one decisive step further 
by demonstrating the existence of a previously unnoticed kind of soliton compound states 
in the nonlinear Schrödinger equation, exhibiting peculiar analogies to quantum 
mechanical binding energy, vibration, dissociation and dipole-like radiation. The key point 
is to exploit the attractive potential between two incoherent ultrashort solitons, which 
results in a strong binding energy leading to a strong robustness against perturbations. 
This is realized by inverting the principle of the strong repulsive potential between a 
group-velocity matched soliton and dispersive wave to the case of solitons. The properties 
of the molecule states are investigated in detail and different ways for their creation are 
demonstrated. Also promising optical phenomena are revealed, as the energy transfer 
between vastly separated dispersion regimes. 

13 

Henning Riechert 
Paul-Drude-Institut für 
Festkörperelektronik, Berlin 

Semiconductor 
nanostructures for 
light emission – 
some examples for 
versatility and 
tunability 
Semiconductor-based light 
sources today are indispensable 
for applications such as data 
transmission or general 
lighting. They are based on a 
small range of materials with 
given properties. In the spirit of 
this symposium dealing with 
versatility and adaptability in 
Photonics, this talk will give 
examples for ways of tuning 
the properties of semiconductor 
light emitters which are 
particularly successful when 
nanostructures are being used. 
Recent developments have 
allowed the creation of 
nanoscale light sources based 
on semiconductor nanowires, 
where new degrees of freedom 
in the design and fabrication 
are opened. Moreover, such 
devices can be integrated with 
silicon technology. 

Liberato Manna 
Department of Nanochemistry 
Istituto Italiano di Tecnologia 
Genova, Italy 

Halide Perovskite 
Nanocrystals: Their 
Synthesis, Chemical, 
Structural, and 
Surface 
Transformations
Halide perovskite 
semiconductors can merge the 
highly efficient operational 
principles of conventional 
inorganic semiconductors with 
the low-temperature solution 
processability of emerging 
organic and hybrid materials, 
offering a promising route 
towards cheaply generating 
electricity as well as light.  

Perovskites not only show 
exceptional primary 
optoelectronic properties such 
as a direct bandgap, small 
exciton binding energy, low 
carrier recombination rates, 
ambipolar transport, and 
tunability of the bandgap 
covering a wavelength range 
from the near-infrared to the 
ultraviolet, but they are also 
very attractive for their ease of 
processability for mass 
production (e.g. printing from 
solution) and for the large  

availability of their chemical 
components. Following a surge

Henning Riechert 

Liberato Manna 
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of interest in this class of 
materials, research on halide 
perovskite nanocrystals as well 
has gathered momentum in the 
last years.  

In such a narrow time span, 
several properties/features of 
halide perovskite nanocrystals 
were investigated, among them 
electroluminescence, lasing, 
anion-exchange, as well as 
control of size and shape. 
Important developments 
include doping, synthesis of  
Pb-free perovskite nanocrystals, 
and investigations of their rich 
surface chemistry, combining a 
variety of experimental 
techniques and computational 
approaches. The present talk 
will highlight the research 
activities of our group on halide 
perovskite and perovskite-
related nanocrystals, with a 
focus on synthesis, as well as 
structural, chemical, and 
surface transformations. The 
talk will also present a possible 
roadmap for materials 
discovery in this area of 
research. 

 

 

Arjan Houtepen  
Applied Sciences 
Chemical Engineering 
TU Delft, The Netherlands 

 

Electrochemical 
control over the 
optical properties of 
semiconductor 
nanomaterials 
Colloidal semiconductor 
nanomaterials are highly 
tunable optoelectronic 
materials. We use 
electrochemistry to control the 
Fermi-level in films of colloidal 
nanomaterials. This can result 
in filling of electron/hole traps 
in the bandgap and/or in n or p 
doping by the introduction of 
electrons (holes) into the 
conduction (valence) band. I 
will present how this can be 
used to probe electron/hole 
traps in the band gap of 
CdSe/CdS/ZnS QDs and 
nanoplatelets via 
spectroelectrochemistry. I will 
discuss how certain traps are 
actually formed by the 
introduction of charges, and 
how this may be avoided by 
proper control of the surface.  

Electrochemical control over 
the density of electrons or holes 
can be of great importance for 
the rational design of 
semiconductor devices such as 
LEDs, solar cells and lasers. For 
instance, it  

Arjan Houtepen 
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6 S. Bengsch, M. C. Wurz 

Optical Components Platform 
In der Taskgroup M3 beschäftigt sich das IMPT mit der Enticklung einer optischen 
Plattform für den Aufbau und die Integration von optischen Komponenten wie 
Lichtwellenleiter, optische Gitter, Filter, aktive sowie passive Bauteile. Die Plattform 
besteht aus einem spritzgegossenen Grundkörper. Dieser Grundkörper wird aus dem Laser-
direkt-strukturierbaren (LDS) Kunststoff Polyetheretherketon urgeformt. Dieser 
Hochleistungsthermoplast ist chemisch stabil und somit lithographie- und galvanik-fähig. 
Die Temperaturbeständigkeit bis 300°C spricht zusätzlich für den Einsatz von PVD, PECVD 
oder ähnlich temperaturintensiven Prozessen. Die, für den Kunststoffspritzguss nötigen, 
Formeinsätze werden im Reinraum am IMPT mittels Fotolithographie und Galvanik 
gefertigt. Die Fähigkeit der Laser-direkt-Strukturierung ermöglicht nun den Aufbau einer 
elektrischen Infrastruktur wie Leiterbahnen oder Durchkontaktierungen zu realisieren. Dies 
ist entscheidend für die elektrische Kontaktierung aktiver Bauteile wie zum Beispiel 
Laserdioden, Photozellen oder Filtern. Das Temperaturmanagement aktiver Bauelemente 
kann durch passive Wärmeableitungsstrukturen mittels LDS gewährleistet und durch 
metallische Strukturen auf bzw. im Substrat realisiert werden. 

 

 

7 S. Fricke, M. Magnor 

Towards Simulating Wave Optics in Real-Time 
Automatically re-adjusting machines' parameters in real-time during production could 
have a great impact on manufacturing costs. Thus, we propose the use of camera-based 
optical measurements systems to provide machines with real-time measuring feedback. In 
such a scenario, the application of traditional real-time computer graphics 
approximations is inappropriate. Their core relies on the famous rendering equation 
proposed by Kajiya in 1986, which has proven to be sufficient to allow real-time photo-
realistic image synthesis in most situations. However, this simplified model of light 
transportation and surface interaction oversimplifies the role light's wave properties play 
in complex optical systems, where we need to accurately simulate diffraction effects in 
real-time. To overcome this challenge, we strive to combine knowledge from real-time 
constrained image synthesis research with more detailed physically-based light transport 
models that incorporate wave characteristics. 
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 system is presented in lead sulfide which provides a small bandgap controllable by the 
particle size and shape, enabling i. a. the application in photovoltaics3. The transition 
from dispersed nanocrystals to macroscopic solid state materials can be performed using 
so called aerogels, self-supporting mesoporous solids from single nanocrystals as building 
blocks. This network superstructure allows retaining nanoscopic properties and gives rise 
to new properties unknown to nanocrystals in solution. 

 

 

4 F. Kurth, L. Zhao, M. Cehovski, D. Zaremba, R. Evert, H.-H. Johannes, W. 
Kowalsky 

Switchable Organic Chromophores  
on Copolymeric Waveguides 
Electro-optic (EO) refractive index modulators have emerged as an important issue in 
optical sensing and circuitry research. They are used in a multitude of applications such as 
filters, modulators or switches. Devices with organic EO polymers hold some unique 
advantages due to their fast response times, transmission windows in the visual and near 
infrared spectrum and good processability. The latter is regaining relevance due to recent 
progresses in microscopic 3d-printing and photopolymerization. In the proposed research, 
an EO guest-host polymer system consisting of a high-temperature copolymer and a 
nonlinear optical chromophore will be integrated on a planar polymeric waveguide. The 
polymer is poled once in a heated state to remove centrosymmetry. An external electric 
field allows for refractive index modulation. The focus of this work is on the optimization 
of the EO guest-host system. DFT calculations allow for identification of beneficial 
structural groups and are used for pre-screening of promising chromophores. 

 

 

5 C. Schrand, A. Mohmeyer, M. Schulz, M. Schäfer, A. Schaate, P. Behrens 

Photochemical [2+2]-Cycloaddition  
in Metal-Organic Frameworks 
Metal-organic frameworks (MOFs) represent a dynamic research field that touches many 
application areas such as sensorics, gas separation and storage. The use of photoactive 
linker molecules extends these with possible optical applications. Photochemical reactions 
in the solid state offer a highly effective und selective synthesis tool for organic 
molecules. Especially the [2+2]-cycloaddition was recently used for the synthesis of 
1,2,3,4-tetrakis-(40-carboxyphenyl)-cyclobutane (H4tcpcb) as a novel linker molecule for 
the synthesis of MOFs. For a successful cycloaddition via irradiation with UV light, it is 
mandatory to arrange the double bonds of the precursors parallely in a short distance of 
about 4 Å. This can be accomplished by arranging the molecules in suitable salts or as we 
attempt in a more universal approach.
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Is known that the lasing 
threshold in semiconductor 
lasers is reduced by doping. I 
will discuss the systematic 
reduction of the optical gain 
threshold in CdSe/CdS/ZnS QD 
films, studied by a combination 
of electrochemical doping and 
ultrafast transient absorption 
spectroscopy.  

Finally, I will discuss recent 
attempts to stabilize the charge 
density after electrochemical 
doping, so that electrochemical 
control over de doping density 
may be used to create 
functional devices.  

 

 

 

Peter Loosen 
Technology of Optical Systems 
RWTH Aachen 

 

Laser-based 
Production of 
Innovative Optical 
Systems and 
Components  
No abstract available. 
Keywords: Processing of 
miniaturized glass structures by 
means of an SLE-process; 
Precision structuring of optical 
components with Laser Beam 
Figuring; Polishing of glass with 
laser radiation; Example: 
precision mounting base for 

optical systems; Outlook: laser-
polished optical components. 

 

 

 

Kai Exner 
BASF New Business GmbH 

 

From Materials to 
Devices to Markets 
In a simplified view, we are 
usually quick to deduce 
thresholds of simple physical 
properties that a material has 
to match or exceed in order to 
become an enabler for a new 
technology or application. 
Unfortunately, the way from 
materials to marketable and 
successful (consumer) products 
is more complex and involves 
overcoming hurdles at many 
stages of the development. 

The presentation will shed some 
light on the journey from 
materials to marketable 
products and how collaboration 
over several stages along the 
value chain can make the 
development process more 
efficient. 
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Stefan Kaierle 
Laser Zentrum Hannover e.V. 
 

Additive 
Manufacturing 
Tackling new 
Engineering 
Challenges in Optics 
and Photonics 
Additive Manufacturing 
technologies, also called 3D 
printing, have started to pave 
the way for our future 
production and new type of 
products, offering an enormous 
degree of freedom in the design 
of these products. In 
combination with modern 
software technologies additive 
manufacturing methods allow 
for the creation of vastly 
personalized products even in 
multi-scale dimensions.  

For the first time a production 
technology is able to produce 
nearly unique objects in small 
batch sizes at reasonable 
productions costs at an 
industrial level. Several 
different additive 
manufacturing production 
technologies have already been 
demonstrated ranging from sub 
micrometer to millimeter 
resolution, from deposition 
rates of a few femto-grams to 
more than ten kilograms per 
hour, thereby addressing a 
broad range of different 

materials. Therefore, additive 
manufacturing processes are 
among the cornerstones of the 
approaches for industry 4.0. 
This presentation will explore 
present and future possibilities 
of laser based additive 
manufacturing technologies. 

 Stefan Kaierle 
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Overview of the Posters Displayed  

Materials 
 

1 L. T. Bußfeld, P. Behrens, A. M. Schneider 

Mesoscale Modelling of Dimethacylate-based Polymers 
Dimethacrylate-based materials are widely used for medical applications, e.g. dental 
restorations. The good processability is a result of in vivo polymerisation, initiated via 
light irradiation. In general, we focus on the effect of the volumetric shrinkage, which 
these materials exhibit while curing. As the material characteristics of polymers arise 
from properties on different length scales and time scales we chose a coarse-grained (CG) 
modelling approach for our investigations. 

 

 

2 N. C. Keppler, H. A. Schulze, P. Behrens 

Metal-Organic Framework Thin Films  
for Optical Applications 
Metal-organic frameworks (MOFs) are promising porous materials for many applications 
like gas storage, catalysis and sensing. MOFs consist of metal ions or clusters that are 
connected by organic linker molecules. In our recent work we focus on the preparation of 
homogeneous and crystalline MOF thin films for applications in optical devices with 
switchable refractive indices. Such thin films could be useful for the fabrication of low-
cost optoelectronics, like multisensor tools. Changes in the refractive index of a MOF can 
for example be obtained by adsorption of guest molecules in the porous network 

 

 

3 L. F. Klepzig, F. Rathmann, J. Poppe, E. Klein, C. Klinke, N. C. Bigall, J. Lauth 

Lead Sulfide Nanoplatelets and their Superstructures as 
Novel Materials for Optoelectronic Devices 
Nanocrystals are particles with a size below 100 nm. In this region, many properties such 
as the electronic structure become size dependent, allowing the gain of and control over 
new characteristics. This effect can be enhanced by the introduction of anisotropy e. g. in 
the form of two-dimensional platelets. These structures provide unique properties not 
obtainable by bulk material or differently shaped nanocrystals; for instance, the 
suppressed Auger recombination enables the application in lasing1, whereas the 
decreased shielding results in hugely increased excition binding energies. A potent model
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 system is presented in lead sulfide which provides a small bandgap controllable by the 
particle size and shape, enabling i. a. the application in photovoltaics3. The transition 
from dispersed nanocrystals to macroscopic solid state materials can be performed using 
so called aerogels, self-supporting mesoporous solids from single nanocrystals as building 
blocks. This network superstructure allows retaining nanoscopic properties and gives rise 
to new properties unknown to nanocrystals in solution. 

 

 

4 F. Kurth, L. Zhao, M. Cehovski, D. Zaremba, R. Evert, H.-H. Johannes, W. 
Kowalsky 

Switchable Organic Chromophores  
on Copolymeric Waveguides 
Electro-optic (EO) refractive index modulators have emerged as an important issue in 
optical sensing and circuitry research. They are used in a multitude of applications such as 
filters, modulators or switches. Devices with organic EO polymers hold some unique 
advantages due to their fast response times, transmission windows in the visual and near 
infrared spectrum and good processability. The latter is regaining relevance due to recent 
progresses in microscopic 3d-printing and photopolymerization. In the proposed research, 
an EO guest-host polymer system consisting of a high-temperature copolymer and a 
nonlinear optical chromophore will be integrated on a planar polymeric waveguide. The 
polymer is poled once in a heated state to remove centrosymmetry. An external electric 
field allows for refractive index modulation. The focus of this work is on the optimization 
of the EO guest-host system. DFT calculations allow for identification of beneficial 
structural groups and are used for pre-screening of promising chromophores. 

 

 

5 C. Schrand, A. Mohmeyer, M. Schulz, M. Schäfer, A. Schaate, P. Behrens 

Photochemical [2+2]-Cycloaddition  
in Metal-Organic Frameworks 
Metal-organic frameworks (MOFs) represent a dynamic research field that touches many 
application areas such as sensorics, gas separation and storage. The use of photoactive 
linker molecules extends these with possible optical applications. Photochemical reactions 
in the solid state offer a highly effective und selective synthesis tool for organic 
molecules. Especially the [2+2]-cycloaddition was recently used for the synthesis of 
1,2,3,4-tetrakis-(40-carboxyphenyl)-cyclobutane (H4tcpcb) as a novel linker molecule for 
the synthesis of MOFs. For a successful cycloaddition via irradiation with UV light, it is 
mandatory to arrange the double bonds of the precursors parallely in a short distance of 
about 4 Å. This can be accomplished by arranging the molecules in suitable salts or as we 
attempt in a more universal approach.
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Is known that the lasing 
threshold in semiconductor 
lasers is reduced by doping. I 
will discuss the systematic 
reduction of the optical gain 
threshold in CdSe/CdS/ZnS QD 
films, studied by a combination 
of electrochemical doping and 
ultrafast transient absorption 
spectroscopy.  

Finally, I will discuss recent 
attempts to stabilize the charge 
density after electrochemical 
doping, so that electrochemical 
control over de doping density 
may be used to create 
functional devices.  

 

 

 

Peter Loosen 
Technology of Optical Systems 
RWTH Aachen 

 

Laser-based 
Production of 
Innovative Optical 
Systems and 
Components  
No abstract available. 
Keywords: Processing of 
miniaturized glass structures by 
means of an SLE-process; 
Precision structuring of optical 
components with Laser Beam 
Figuring; Polishing of glass with 
laser radiation; Example: 
precision mounting base for 

optical systems; Outlook: laser-
polished optical components. 

 

 

 

Kai Exner 
BASF New Business GmbH 

 

From Materials to 
Devices to Markets 
In a simplified view, we are 
usually quick to deduce 
thresholds of simple physical 
properties that a material has 
to match or exceed in order to 
become an enabler for a new 
technology or application. 
Unfortunately, the way from 
materials to marketable and 
successful (consumer) products 
is more complex and involves 
overcoming hurdles at many 
stages of the development. 

The presentation will shed some 
light on the journey from 
materials to marketable 
products and how collaboration 
over several stages along the 
value chain can make the 
development process more 
efficient. 
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of interest in this class of 
materials, research on halide 
perovskite nanocrystals as well 
has gathered momentum in the 
last years.  

In such a narrow time span, 
several properties/features of 
halide perovskite nanocrystals 
were investigated, among them 
electroluminescence, lasing, 
anion-exchange, as well as 
control of size and shape. 
Important developments 
include doping, synthesis of  
Pb-free perovskite nanocrystals, 
and investigations of their rich 
surface chemistry, combining a 
variety of experimental 
techniques and computational 
approaches. The present talk 
will highlight the research 
activities of our group on halide 
perovskite and perovskite-
related nanocrystals, with a 
focus on synthesis, as well as 
structural, chemical, and 
surface transformations. The 
talk will also present a possible 
roadmap for materials 
discovery in this area of 
research. 

 

 

Arjan Houtepen  
Applied Sciences 
Chemical Engineering 
TU Delft, The Netherlands 

 

Electrochemical 
control over the 
optical properties of 
semiconductor 
nanomaterials 
Colloidal semiconductor 
nanomaterials are highly 
tunable optoelectronic 
materials. We use 
electrochemistry to control the 
Fermi-level in films of colloidal 
nanomaterials. This can result 
in filling of electron/hole traps 
in the bandgap and/or in n or p 
doping by the introduction of 
electrons (holes) into the 
conduction (valence) band. I 
will present how this can be 
used to probe electron/hole 
traps in the band gap of 
CdSe/CdS/ZnS QDs and 
nanoplatelets via 
spectroelectrochemistry. I will 
discuss how certain traps are 
actually formed by the 
introduction of charges, and 
how this may be avoided by 
proper control of the surface.  

Electrochemical control over 
the density of electrons or holes 
can be of great importance for 
the rational design of 
semiconductor devices such as 
LEDs, solar cells and lasers. For 
instance, it  

Arjan Houtepen 
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Devices 
 

6 S. Bengsch, M. C. Wurz 

Optical Components Platform 
In der Taskgroup M3 beschäftigt sich das IMPT mit der Enticklung einer optischen 
Plattform für den Aufbau und die Integration von optischen Komponenten wie 
Lichtwellenleiter, optische Gitter, Filter, aktive sowie passive Bauteile. Die Plattform 
besteht aus einem spritzgegossenen Grundkörper. Dieser Grundkörper wird aus dem Laser-
direkt-strukturierbaren (LDS) Kunststoff Polyetheretherketon urgeformt. Dieser 
Hochleistungsthermoplast ist chemisch stabil und somit lithographie- und galvanik-fähig. 
Die Temperaturbeständigkeit bis 300°C spricht zusätzlich für den Einsatz von PVD, PECVD 
oder ähnlich temperaturintensiven Prozessen. Die, für den Kunststoffspritzguss nötigen, 
Formeinsätze werden im Reinraum am IMPT mittels Fotolithographie und Galvanik 
gefertigt. Die Fähigkeit der Laser-direkt-Strukturierung ermöglicht nun den Aufbau einer 
elektrischen Infrastruktur wie Leiterbahnen oder Durchkontaktierungen zu realisieren. Dies 
ist entscheidend für die elektrische Kontaktierung aktiver Bauteile wie zum Beispiel 
Laserdioden, Photozellen oder Filtern. Das Temperaturmanagement aktiver Bauelemente 
kann durch passive Wärmeableitungsstrukturen mittels LDS gewährleistet und durch 
metallische Strukturen auf bzw. im Substrat realisiert werden. 

 

 

7 S. Fricke, M. Magnor 

Towards Simulating Wave Optics in Real-Time 
Automatically re-adjusting machines' parameters in real-time during production could 
have a great impact on manufacturing costs. Thus, we propose the use of camera-based 
optical measurements systems to provide machines with real-time measuring feedback. In 
such a scenario, the application of traditional real-time computer graphics 
approximations is inappropriate. Their core relies on the famous rendering equation 
proposed by Kajiya in 1986, which has proven to be sufficient to allow real-time photo-
realistic image synthesis in most situations. However, this simplified model of light 
transportation and surface interaction oversimplifies the role light's wave properties play 
in complex optical systems, where we need to accurately simulate diffraction effects in 
real-time. To overcome this challenge, we strive to combine knowledge from real-time 
constrained image synthesis research with more detailed physically-based light transport 
models that incorporate wave characteristics. 
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8 J. Gülink, M. Fahrbach, H. Spende, D. Bezshlyakh, A. Waag 

Micro- and NanoLED Technology 
The ongoing revolution of solid-state lighting is directly linked to the emergence of 
efficient and cost-effective gallium nitride (GaN)-based light emitting diodes (LEDs). 
Research in the last two decades was mainly driven by further optimizing the efficiency of 
single LED chips with respect to general lighting. As the systematic optimization of LEDs 
in the visible range is saturating, a set of other applications is getting more into focus: 
the combination of micro- and nanoscale fabrication techniques and GaN technology 
leads to new devices such as micro- and nanoLED arrays. In this work, we report on the 
advanced fabrication of these micro- and nanoLED arrays, their system integration and 
the size-dependent light output of LED pixels. The fabrication is based on a top down 
approach including a combination of optical and electron beam lithography, hybrid 
etching, isolation and planarization and contact formation. The different microLED arrays 
are bump bonded onto the developed electronics to obtain a fully integrated system with 
pixel control via a graphical user interface. 

 

 

9 O. Melchert, S. Willms, S. Bose, B. Roth, U. Morgner, I. Babushkin, A. Demircan 

Ultrashort Soliton Molecules 
Solitons occur in a plethora of systems in nature and their interactions demonstrate 
analogies to different fields of physics. The most intriguing feature is their particle-like 
behavior, allowing a different view to the wave-particle dualism known from quantum 
mechanics. Soliton molecules are understood to be an extension of the analogy of soliton 
particles to soliton compound states. Here the concept is taken one decisive step further 
by demonstrating the existence of a previously unnoticed kind of soliton compound states 
in the nonlinear Schrödinger equation, exhibiting peculiar analogies to quantum 
mechanical binding energy, vibration, dissociation and dipole-like radiation. The key point 
is to exploit the attractive potential between two incoherent ultrashort solitons, which 
results in a strong binding energy leading to a strong robustness against perturbations. 
This is realized by inverting the principle of the strong repulsive potential between a 
group-velocity matched soliton and dispersive wave to the case of solitons. The properties 
of the molecule states are investigated in detail and different ways for their creation are 
demonstrated. Also promising optical phenomena are revealed, as the energy transfer 
between vastly separated dispersion regimes. 
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Henning Riechert 
Paul-Drude-Institut für 
Festkörperelektronik, Berlin 

 

Semiconductor 
nanostructures for 
light emission – 
some examples for 
versatility and 
tunability 
Semiconductor-based light 
sources today are indispensable 
for applications such as data 
transmission or general 
lighting. They are based on a 
small range of materials with 
given properties. In the spirit of 
this symposium dealing with 
versatility and adaptability in 
Photonics, this talk will give 
examples for ways of tuning 
the properties of semiconductor 
light emitters which are 
particularly successful when 
nanostructures are being used. 
Recent developments have 
allowed the creation of 
nanoscale light sources based 
on semiconductor nanowires, 
where new degrees of freedom 
in the design and fabrication 
are opened. Moreover, such 
devices can be integrated with 
silicon technology. 

 

Liberato Manna 
Department of Nanochemistry 
Istituto Italiano di Tecnologia 
Genova, Italy 
 

Halide Perovskite 
Nanocrystals: Their 
Synthesis, Chemical, 
Structural, and 
Surface 
Transformations 
Halide perovskite 
semiconductors can merge the 
highly efficient operational 
principles of conventional 
inorganic semiconductors with 
the low-temperature solution 
processability of emerging 
organic and hybrid materials, 
offering a promising route 
towards cheaply generating 
electricity as well as light.  

Perovskites not only show 
exceptional primary 
optoelectronic properties such 
as a direct bandgap, small 
exciton binding energy, low 
carrier recombination rates, 
ambipolar transport, and 
tunability of the bandgap 
covering a wavelength range 
from the near-infrared to the 
ultraviolet, but they are also 
very attractive for their ease of 
processability for mass 
production (e.g. printing from 
solution) and for the large  

availability of their chemical 
components. Following a surge
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Michèle Heurs 
Albert Einstein Institute 
Hannover 
Max Planck Institute for 
Gravitational Physics 
Leibniz University Hannover  

 

Gravitational waves 
in a new light 

Ultra-precisely stabilised lasers 
are the interferometric light 
sources at the heart of 
gravitational wave detectors. To 
achieve ever-larger detection 
rates for meaningful GW 
astronomy, ever-higher 
detection sensitivity is required. 
Non-classical light can be 
employed to increase detector 
sensitivity. This talk will 
introduce the principle of GW 
detection, show some of the 
modern technologies used in 
Advanced LIGO, and will then 
present some possibilities for 
quantum noise reduction. 

Volker Pape  
Vicom AG, Hannover 

 

Optical inspection 
examples – always 
the best compromise 
Viscom has started its activities 
in machine vision in the mid 
eighties – a time period which 
brought the first 16/32 bit 
Microprocessors to the market. 
A lot of algorithms and 
approaches were already well 
known in science, but at that 
point usage spread wide into 
industries and other all-days 
applications because the 
solutions became affordable.  

This was the start of a business 
development based on 
compromises: optical resolution 
of the optical subsystem, 
computing power and costs for 
the whole application were the 
corner points of the „Bermuda 
triangle“ of machine vision.  

After 35 years of development 
this is still true. Shown on the 
example of state-of-the-art of 
optical and X-Ray inspection 
technology for SMT production 
lines, its nowadays reduced 
compromising  and the future 
demands of even less 
compromising.

Michèle Heurs 

Volker Pape 
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10 L. Zhao, M. Cehovski, F. Kurth, H.-H. Johannes, W. Kowalsky 

Organic Optoelectronics for Waveguide and Sensor Systems 

Optical integrated systems combining organic optoelectronic components with polymer 
waveguides have attracted great interest. One of the advantages lies in fabricating Lab-
on-a-Chip/Foil (LOC/LOF) closer to the samples. Due to easy fabrication, flexibility and 
tunability of organic materials, this system has a great applicable potential. Organic Laser 
(OLAS) and Organic Light Emitting Diode (OLED) are being used as light sources in 
integrated optical devices. Organic Photodetector (OPD) can work as receiver elements 
based on polymer waveguides. Their good emission/absorption matching, high bandwidth 
and low-loss integration into single/multi-mode waveguides are the focus of this 
research. To design efficient optoelectronic devices, simulation based on numerical 
analysis, for example, Finite-Difference Time-Domain is a popular technique. According to 
the simulated results, common methods including Organic Molecular Beam Deposition, 
Spin Coating and Screen Printing can be applied to fabricate the organic layers. Atomic 
Layer Deposition can be used to deposit hybrid layers to increase lifetime of the organic 
devices. The future work of this study is to realize a LOC system utilizing organic 
optoelectronics and integrated optics which offers a possibility of creating miniaturized, 
sensitive and wide-ranging sensor devices. 

 

 

11 Y. Zhu, J. Twiefel, J. Wallaschek 

Acoustic and Vibration Induced Manipulation of Light 
Propagation 
As optical devices become more and more complex, modelling and simulation plays an 
obviously important role during the development. Acoustic and vibration have a great 
influence on the light propagation. Through mechanical and thermal loads will change the 
surface displacements, the stress distribution and temperature distribution of optical 
elements. In addition, the properties (amplitude, phase, frequency and polarization) of the 
optical wave can be modulated by varying the parameters of the acoustic wave. It is a 
promising research area, especially in the automotive lighting. Future automotive lighting 
technologies require fast scanning laser based headlamp systems with high spatial and 
temporal resolution. There are numerous proposals for novel headlamp systems competing 
for practical application, which must be compared with respect to their performances. One 
example is a one-dimensional facetted reflector. A laser beam is deflected by a 1D micro 
mirror and forms a light distribution with the help of facetted line reflector. Another one is 
an acousto-optic deflector. In the acousto-optic deflector, a diffraction grating inside the 
transparent material is used. When we vary the frequency of acoustic waves, the beam 
angle will change accordingly. 
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12 G. Wanner, G. Heinzel, K. Danzmann 

Simulations for Space Interferometry 
At the Institute for Gravitational Physics (aka the Albert Einstein Institute) we are working 
on a variety of gravity related subjects, one of which is Space Interferometry. Here, we 
work on three missions: the technology demonstrator LISA Pathfinder (2015-2017), the 
gravity recovery mission GRACE Follow-On (since 2017) and the gravitational wave 
observatory LISA (launch expected around 2034). The simulations for these missions focus 
on propagating wavefronts through the optical setup and predicting the resulting 
interferometer readout signals up to the picometer and nanoradian regime and beyond. 
We then investigate the signal dependencies on variations, learning noise coupling 
mechanisms and searching for noise suppression schemes. Simulation aspects we are 
using that are common also to other research areas are for instance: stray light 
investigations, the propagation of diffracted wavefronts, and the characterization of the 
mode content of a laser beam. 

 

 

13 A. Wolf 

Generative Optical System Design 
One main goal of PhoenixD is to develop and unseal the potential of additive 
manufacturing for optical systems. Therefor the whole design process of optical devices 
has to be re-engineered. In this project manufacturing properties and material issues like 
refractive index, roughness, bulk scattering, absorption, birefringence, diffraction due to 
voxel/ layer structure shall be made available as empiric parameters for macroscopic 
optical simulation and optimization. In addition, tools like Zemax OpticStudio have to be 
enabled to switch object types like lenses, mirrors and DOEs as well as their number and 
arrangement in an optical system. In this way, this tool can automatically find a (nearly) 
ideal system layout, material combination and manufacturing technology. In next step 
thermal and mechanical material characteristics, manufacturing tolerances and costs 
have to be taken into account. 

 

 

14 F. Carstens, H. Ehlers, S. Schlichting, L. Jensen, D. Ristau 

Production of Miniaturized Thin-Film Filters  
for Integrated Optics 
Within PhoenixD, there is a crucial need to integrate optical functionalities, which are 
traditionally applied to surfaces by interference coatings, into novel photonic structures. 
For complex filters, up to hundreds of layers with nanometer-scale thicknesses must be 
reliably produced. By 3D-printing this precision is currently not achievable. In contrast, 
classic batch coating-processes deliver this precision, but hold high process durations. For
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for label-free and non-
destructive analysis of 
chemical signatures and 
subcellular features in tissues. 
In addition, utilizing 
photothermal effects, direct 
modulation of neuronal  
responses for inhibiting action 
potentials in crayfish will be 
highlighted. An outlook on 
how ultrafast micromachining 
can lead to ablation and 
defect generation in graphene 
will be presented as well. 

 

 

 

Luc Bergé 
Commissariat à l’Énergie 
Atomique et aux Énergies 
Alternatives 
Arpajon, France 

 

From laser 
filamentation to 
terahertz pulse 
generation: 
Principles and 
applications 
Laser filamentation is currently 
studied for its rich variety of 
applications, including pulse 
compression, ultrafast Lidar, 
and lightning control. In air, 
femtosecond filaments result 
from the self-focusing of 
ultrashort light pulses that 
couple to a plasma channel and 

stay self-guided upon long 
distances at high intensity 
levels. Driven by strong 
nonlinearities, these optical 
structures are also able to 
generate broadband terahertz 
radiation when using laser 
fields composed of a 
fundamental frequency and its 
second harmonic. Laser-driven 
terahertz emitters have many 
promising applications in, e.g., 
security screening, medical 
imaging, time-domain 
spectroscopy and remote 
detection.  

This talk will first recall the 
main mechanisms involved in 
filamentation, such as Kerr 
self-focusing and plasma 
generation. It will then address 
the key-role of photocurrents in 
the creation of broadband 
terahertz pulses. Recent results 
on the plasma-based terahertz 
spectroscopy of solid materials 
will be presented in the 
context of the project 
ALTESSE. The last part of the 
talk will discuss new 
perspectives in the production 
of ultra-intense terahertz 
pulses from laser-wakefield 
accelerators in relativistic 
plasmas. 
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semiconducting materials. A 
monolayer graphene inserted at 
anode interface served as a 
template for quasi-epitaxial 
growth of pentacene crystals 
with lying-down orientation, 
which was favorable for overall 
optoelectronic properties 
including light absorption, 
exciton diffusion, charge 
transport, and interfacial 
energetics.  

The resultant photovoltaic 
performance showed a 
remarkable increase in power 
conversion efficiency than the 
devices without graphene 
layers. The effect of molecular 
orientation at donor-acceptor 
interface was further 
investigated by using a planar 
heterojunction structure with 
orientation-controlled P3HT 
thin films.  

In this case, even though the 
P3HT layers showed similar 
optoelectrical properties 
regardless of the orientation, 
the photocurrent generation 
was more efficient in the case 
of the face-on donor-acceptor 
interface than the edge-on 
interface.  

Photophysical analyses revealed 
that the charge pair 
dissociation at the face-on 
interface was more efficient 
and resulted in smaller 
geminate recombination loss.  

These results imply that the 
molecular orientation in 
photoactive layers is a critical 
factor that should be 

elaborately controlled for 
future high performance 
organic solar cells.  

 

 

 

Michelle Sander 
Electrical and Computer 
Engineering 
Boston University 

 

Photothermal 
Material Interactions 
and Infrared 
Imaging 
Insights from infrared light-
matter interactions can offer 
nove pathways for material 
characterization, imaging, 
spectroscopy, micromachining 
and therapeutic approaches. 
We present a mid-infrared  
photothermal 
microspectroscopy system to 
directly determine intrinsic  
material properties in a 
contactless fashion without 
the need for extensive sample 
preparation or external tags 
and stains.  

This technique can address 
material analysis challenges 
of identifying low 
concentration specimens in 
nanoscience, chemical 
processes, and pathology. It 
will be illustrated how this 
technique can offer sub-
diffraction-limited resolution 

Michelle Sander 

 

23 
 

a successful integration of complex multilayer systems into the PhoenixD production-grid, 
innovative solutions have to be developed. The presented approach is based on the 
production of highly miniaturized filters, being bonded to individual optical surfaces. For 
this purpose, a process to transfer dielectric layer-systems from sacrificial substrates to 
the final objects has to be researched. In addition, electrically tunable filters are to be 
developed for actively switchable PhoenixD components. Therefore, optical layer 
thicknesses must be specifically modulated via dispersion variation or 
geometric/structural changes, which requires the usage of new material/process 
combinations. 

 

 

15 S. Beuchler, S. Kinnewig, P. König, T. Wick 

Adaptive FEM for Maxwell's Equations 
Maxwell equations are posed as variational boundary value problem in function space 
H(curl). In the present poster we provide the weak formulation for the time-harmonic 
Maxwell equation. Furthermore, we review the Galerkin method which is used to derive a 
system of linear equations, which can be solved by a finite element approach. For the 
finite element approach we give a short introduction about high order shape functions. To 
construct a numerical solution for this equation, the function space is approximated by 
the finite dimensional Nedelec finite elements. For conformity of the finite element 
approach we consider the De-Rham complex. Moreover, we present first numerical results 
by simulating the electric field in a multi mode interferometer (MMI). 

 

 

16 M. Suar, O. Melchert, M. Rahlves, B. Roth 

Multi-Physics Simulation and Experimental Validation of 
Self-Written Polymer-Optical Waveguide Formation 
A combined experimental and theoretical study is performed to investigate the relevant 
effects for self-writing of optical interconnects inside a photopolymer resin. The material 
properties of the photopolymer media modulated by the effect induced by light 
propagation confines the spreading of the light beam along the beam propagation 
direction to create self-written waveguides (SWWs). These can be used as interconnects 
between different optical components in integrated photonic circuits, e.g., between two 
active laser sources, two waveguides or a waveguide and a laser. A customized numerical 
code was implemented to carry out the optical simulation of SWWs. A Crank-Nicolson 
finite difference beam propagation equation was coupled with a diffusion material model 
to accomplish the numerical simulation of the SWW evolution mechanism. For 
experiment, self-writing interconnects between multimode (MM) optical fibers or 
waveguides in photopolymer media were fabricated by using a one-polymer approach for 



 

efficient, fast and easy to implement connection of light-guiding elements. We present 
experimental as well as theoretical studies of polymer based SWWs with respect to the 
evolution of intensity profiles. Also, experimentally fabricated SWWs along with simulated 
straight and bent SWWs are studied and the attenuation was measured and calculated for 
several interconnects. The attenuation coefficient obtained from experiment showed good 
agreement with the theoretically predicted one, thus demonstrating a successful 
application of the diffusion model to epoxy based acrylate SWWs. In the next steps, the 
study can be extended towards including further relevant parameters such as 
temperature, stress and strain. 

Fabrication 

17 T. Biermann, R. Lachmayer 

AM with Transparent Silicone Materials 
Through the research efforts of PhoenixD, optical components are increasingly being 
manufactured by additive manufacturing processes. In particular, this enables greater 
design complexity, a high degree of functional integration and very good adaptability of 
the optics to individual customer requirements. Within the framework of PhoenixD, the 
additive processing of highly transparent silicone materials for use in optical components 
is to be investigated. Silicone is suitable for use in optical components due to its high 
resistance to temperature, UV and environmental influences, the high material flexibility 
and its low density. In addition biocompatible silicones enable the use of additive 
manufactured optics in medical environments. In the course of the investigation, various 
silicone materials will be tested with regard to their properties and their suitability for 
optical applications will be evaluated. Based on the documented requirements, machine 
concepts are methodically developed, evaluated and subsequently implemented. In the 
future, highly transparent silicones will be used to produce temperature-stable and cost-
effective freeform optics using additive manufacturing methods. 

18 M.-A. Dittrich, M. Awiszus, M. Kassubeck, M. Magnor, T. Malek, M. Munderloh,  
B. Rosenhahn

Expert Systems for Quality Control 
The manufacturing approach pursued in PhoenixD is characterized by the ability to adapt 
each process step for every individual optical component to be manufactured. In order to 
achieve such an adaptive manufacturing system, existing gaps in the feedback loops 
between process planning, manufacturing and quality control need to be closed, aided by 
self-learning algorithms and fast, in-line measurement methods. The poster summarizes 
the first results of the task group F2 with respect to an expert system for quality control 
for mechanical polishing. The developed system consists of a novel approach for in-line 
polishing quality control based on an image-based surface roughness measurement 
technique, and a dreaming neural network that uses back propagation to suggest suitable 
process parameters taking into account the initial roughness of the workpiece and the 
tool condition. An experimental validation demonstrates the potential of the approach. 9 

Lutz Rissing 
DR. JOHANNES HEIDENHAIN
GmbH 

Integrated Optic 
Applications  
@HEIDENHAIN 
No abstract available. 

Karl Joachim Ebeling 
Institute of Functional 
Nanosystems,  
Optoelectronics Division 
University of Ulm 

Photonics for Mass 
Applications: 
Highlights, Trends, 
Visions 

Over the past few decades, 
achievements in photonics have 
dramatically changed our daily 
life. Energy-efficient light-
emitting diodes have replaced 
traditional light bulbs and are 
on their way to conquer the 
ultraviolet regime. Fiber-optic 
communication forms the  
backbone of the worldwide 
internet and optical 
interconnects are vital for data 
transport in high-performance 
computer systems. Active pixel

CMOS image sensors have 
eliminated classic photographic 
recording. Video and 3-D lidar 
related approaches are on the 
rise. The talk highlights some 
key developments, trends, and 
visions of a breathtaking 
cutting-edge technology.  

Kilwon Cho 
Department of Chemical 
Engineering,  
Pohang University of  
Science and Technology
Pohang, Korea 

Molecular 
Orientation 
Dependent  
Photon Harvesting 
and Exciton 
Dissociation in 
Organic Solar Cells 

Photovoltaic performance of 
organic solar cells is highly 
dependent on the anisotropic 
nature of optoelectronic 
properties of photoactive 
materials. Here, we 
demonstrate an approach for 
highly efficient planar 
heterojunction solar cells by 
tuning the molecular 
orientation of the organic 

Lutz Rissing 

Kilwon Cho 

Karl Joachim 
Ebeling 



 

8 
 

 
 
 
 

 
 
 

Guido Voit 
BASF New Business GmbH 
 

Business Building 
under Uncertainty 
How to build up business 
beyond core in a big Corporate 
like BASF. What kind of 
structure, people and steering 
do you need? What kind of 
return can you expect? No 
abstract available. 

 

 

 

Klaus-Jochen Boller 
Faculty of Science and 
Technology, Laser Physics & 
Nonlinear Optics 
 

Integrated Optics 
Using Low-Loss 
Silicon Nitride Glass 
Waveguides 

Miniaturization of optical 
components to the size of chips 
based on optical wave guiding 
and integration of entire 
optical waveguide networks in 
photonic integrated circuits 
(PICs) is a highly active area in 
modern optics and photonic 
technology. The most obvious 
advantages are the small 
dimensions and the possibility 
to fabricate circuits in large 

numbers, which is attractive for 
applications.  

The most obvious advantages 
are the small dimensions and 
the possibility to fabricate 
circuits in large numbers, which 
is attractive for applications. 
The central advantage with 
regard to bulk optics is, 
however, that a very high, 
inherent stability is obtained vs. 
external perturbations. This 
enables long-term stable 
operation of complex 
integrated circuits for achieving 
high functionality, comprising 
phase sensitive devices such as 
resonators and delay lines. Next 
to the various semiconductor 
material platforms that perform 
active optical functions such as 
amplification or modulation of 
light, dielectric waveguide 
circuits, specifically, made from 
high-index-contrast silicon 
nitride (Si3N4 waveguide core 
in a SiO2 cladding) offer 
maximum passivity. The latter 
means ultra-low propagation 
loss and wideband 
transparency, reaching from 
about 3 μm wavelength down 
to the blue end of the visible 
spectrum.  

In an overview, I will present 
various examples of how we 
employ low-loss silicon nitride 
for gaining advantages in the 
field of microwave photonics, 
for realizing hybrid diode lasers 
with ultra-high spectral purity, 
and for nonlinear-optical 
frequency conversion across 
appreciable spectral ranges. 

Guido Voit 

Klaus-Jochen Boller 
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19 J. N. Fuhg, P. Wriggers 

Intelligent Additive Manufacturing Processes 
For the generation of precision optics an intelligent manufacturing process based on in 
situ monitoring, feedback and machine learning for optimizing the final product. On step 
in this direction is the data-driven prediction of the three-dimensional thermal history of 
the additive manufacturing process. For this purpose a machine learning model based on 
recurrent neural networks is envisioned because its underlying concepts are in line with 
the solutions of differential equations, i.e. the use of information from previous time steps 
is utilized to obtain the current temporal state. The network is trained on crucial time-
series features such as toolpaths, laser parameters or material properties. Necessary for 
the successful execution are the use of proficient dimensionality reduction techniques in 
order to cope with the amount of spatio-temporal data while preserving important time-
series properties. In next steps the temporal history needs to be combined with 
unmonitorable information such as residual stresses. 

 

 

20 T. Hiller 

Design of an Efficient Production for Optical Systems 
Today, the production of optical systems often relies on manual work and laborious 
adjustment.  Disruptive innovations in the field of production technology open up new 
possibilities for individualized manufacturing at low costs. The developments in 
production technology targeted by PhoenixD can lead to a fundamental change of process 
flows in the production of optical systems. Companies have to react to these changes by 
ideally designing, planning and controlling their production systems and networks. It is 
expectable that, in addition to high cost and logistics efficiency, responsible handling of 
resources used will become increasingly important. In order to predict the effects of 
future technological and social changes at an early stage and to be able to counter them 
by deriving effective measures, efficient design and an appropriate evaluation 
methodology for the entire production system are necessary. For this reason, the Institute 
for Production Systems and Logistics is developing a holistic approach to meet these 
challenges and to enable the desired developments targeted by PhoenixD with regard to 
production organization. 

 

 

21 M. Kassubeck, M. Magnor 

Fast Image-Based Surface Roughness Estimation 
Developing fast image-based measurement methods for optical properties would help to 
close feedback loops in adaptive manufacturing. Here, we outline our methodology and 
preliminary results in estimating surface roughness of polished metal plates. Our system 
consists of a simple imaging setup using off-the-shelf camera and lighting equipment and
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our novel differentiable renderer implemented in PyTorch. We use it to simulate light 
propagation in a Monte-Carlo framework and compare resulting images against real 
photographs. PyTorch provides gradients with respect to free parameters, allowing us to 
optimize surface roughness in parallel for all surface points with fully GPU-accelerated 
gradient-descent-based optimization algorithms. It converges in a matter of minutes for 
quarter megapixel images of the entire surface. Together with very fast single image 
acquisition, this significantly improves estimation times compared to tactile 
measurements or setups relying on scanning the surface with laser light. 

 

 

22 T. Malek, A. Hohnholz, M. Hinkelmann, A. Wienke, B. Denkena, D. Kracht 

Laser Glass Deposition Printing 
According to the approach of PhoenixD to create individualized and highly-functional 
optical devices, Additive Manufacturing (AM) is a very good alternative compared to 
conventional processing. In contrast to metals and polymers, glass has several advantages 
such as thermal stability, chemical resistance and high optical light guiding properties. 
Due to the limited opportunities on glass based AM in the state of the art, we research on 
laser glass deposition (LGD), in which glass fibers are deposited and connected to the 
previous layer by CO2 lasers. The poster presents the simulation-based manufacturing of 
produced glass parts and shows the process chain of a scanning mirror for the application 
in Galvo scanners. These scanning mirrors experience fast movement speeds with high 
acceleration phases. The demonstrator will substitute the full body manufactured mirror 
scanner by applying fused silica support structures on a thin fused silica glass substrate 
reducing the momentum. In order to the required specifications the simulation of the AM 
process with “IFW CutS” suggests suited process parameter. 

 

 

23 D. Perevoznik, U. Morgner 

Direct Femtosecond Waveguide Writing In Polymers 
At present optical technology is one of the most rapidly developing areas of science and 
technology. Continuously increasing demands of the society for high-speed and reliable 
systems of information transmission have led to the development of waveguide optics and 
methods for creation waveguides in different media. One of the easiest way of creating 
waveguides and complex waveguide networks in different media is direct femtosecond 
writing.  

Waveguides produced by femtosecond laser in crystals and glasses is a well-studied 
technique. At the same time, writing waveguides in polymers is a just developing field, 
and not too much work has been reported so far. Polymer material can offer the potential 
to create low-cost and complex structures inside the volume of the material. In 
comparison with glasses, in polymers the refractive index increase is induced by material 
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Jürgen Popp 
Institute of Physical Chemistry 
and Abbe School of Photonics 
Friedrich-Schiller-University, 
Jena 
 

Modern optical 
technologies for 
personalized  
medical diagnosis 
and therapy 
The following applies to all 
diseases: the earlier they are 
treated, the greater the chances 
of cure. However, there is a 
great need for new diagnostic 
methods to diagnose diseases 
as early as possible in order to 
be able to initiate targeted 
therapies as early as possible. 
This is particularly important  
for infectious and tumor 
diseases. The following applies 
to all diseases: the earlier they 
are treated, the greater the 
chances of cure. However, there 
is a great need for new 
diagnostic methods to diagnose 
diseases as early as possible in 
order to be able to initiate 
targeted therapies as early as 
possible. This is particularly 
important for infectious and 
tumor diseases.  

Light plays a key role in the 
implementation of these 
ambitious goals. The use of 
optical technologies in medical 
diagnostics and therapy has 

increased rapidly over the last 
ten years.  

Thereby photonic research is 
supported by advances in the 
field of digitization for the 
automated evaluation of 
optical data using methods of 
artificial intelligence, or for the 
online display of optical 
measurement signals via 
augmented/virtual reality.  

Here we present examples at 
the interface optics/photonics 
and digitization for 
personalized medical 
diagnostics and therapy.  

We will introduce a series of 
innovative multi-contrast 
marker free spectroscopy 
approaches for (I) rapid 
diagnosis of infectious diseases 
for targeted antibiotic 
administration, which is crucial 
for the survival of patients (e.g. 
in a sepsis); (II) precise 
intraoperative tumor margin 
control, because reliable tumor 
margin recognition during an 
intervention is the key to 
effective tumor treatment; and 
(III) early diagnosis of 
neurodegenerative diseases of 
the fundus of the eye. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Jürgen Popp 
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Sabine Ludwigs 
Institute of  
Polymer Chemistry 
University of Stuttgart 
 

Bioinspired 
Multifunctional 
Polymer Films for 
Polymer Electronics 
Applications 

The beauty and 
multifunctionality of nature has 
been a constant inspiration for 
materials scientists to mimic 
functionalities and hierarchical 
structures in man-made 
materials. Both color and 
motion in plants are examples 
which can be – to some extent 
- replicated by stimuli-
responsive polymers and 
materials thereof. 

The field of expertise of my 
group is conducting polymers 
which are used in a number of 
polymer electronics devices but 
also in electrochemical 
applications where electronic 
and ionic charge transport are 
intimately linked with each 
other. Among a number of self-
synthesized materials, we study 
the commercially available 
blend poly(ethylenedioxythio-

phene)/poly(styrenesulfonate) 
(PEDOT/PSS) which is  

commercially available as 
aqueous suspension and can be 
solution-processed. Apart from 
its use as “synthetic metal” as 
transparent flexible electrode, 
the electrochromic behavior 
has been well-studied in 
literature. We go beyond 
classical electrochromism by 
creating stimuli responsive 
fibers to tune colors. 
Furthermore, we use the 
humidity dependence of the 
PSS polyelectrolyte phase 
together with the electroactive 
nature of the PEDOT to create 
multifunctional and 
multiresponsive materials for 
actuators. 

 

 

 

 

 

 

 

Sabine Ludwigs 
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compression and stress-related effects which are caused by a quickly expanding plasma 
core. Once the modification is done, there is an area where material is compressed and 
the index increased. This area can be used as single- or multi-mode optical waveguide. 

 

 

24 K. Pflieger, L. Overmeyer 

Flexographic Printing of Optical Multimodal Y-Splitter 
Flexographic printing on Polymethylmethacrylat (PMMA) substrates is a promising 
technology for the cost effective production of large-scale optical networks. Such systems 
offer multiple advantage over conventional electrical solutions such as low height and the 
ability to print on flexible substrates. They can also be used in explosive environments or 
near high magnetic fields. Electrical devices are not allowed in such dangerous 
environments or they simply do not work. Therefore, flexographic printing allows 
numerous applications in the fields of data transmission, sensing and point-of-care 
systems. This poster introduces the flexographic printing of optical multimode y-splitter 
as a fundamental element for these networks. It is printed with an optical grade acrylic 
polymer on flexible PMMA substrates. We investigated geometric and optical properties 
of optical multimode y-splitters with opening angles from 2° up to 20° and achieved 
attenuations below 1.3 dB with light at a wavelength of 638 nm. 

 

 

25 B. Reitz, L. Overmeyer 

Optical, Electrical and Thermal Coupling of Bare Laser Diodes 
Optoelectronic sensor systems for monitoring the environment increase in importance in 
many application fields. In these systems a light source, e.g. a bare laser diode, is 
transferring an optical signal through a waveguide. Due to their high requirements many 
challenges arise. The laser source must have a mechanical fixation with the carrier 
material to secure the optimal position for an efficient optical coupling into the 
waveguide. A conductive adhesive joint connects the bare die’s cathode and the contact 
pad on the substrate. This connection is also suppling one electrical interconnection of 
the light source. Wire bonds or another conductive adhesive bond are used to create an 
electrical connection between the anode of the chip and the other contact pad. The 
advantages of each method are compiled. Because of the high temperature that occurs 
during constant operation, the thermal management is of significant importance. 
Therefore a simulation model is created to examine various approaches. Active thermal 
management systems in form of Peltier-Elements and passive thermal management 
concepts like metallic heat sinks are used to reduce the heat in the system to provide a 
continuous data transmission.
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26 J.-P. Schmidtmann 

Machine Actuators for ultra-precise Substrate Alignment 
PhoenixD aims for a paradigm shift in the production of optics towards a feeling and self-
adapting process. The production will be monitored by inline simulation and metrology 
throughout each manufacturing step. Detected deviations in the production process can 
then be compensated. The Mission of task group M4 is to develop an actuator capable of 
performing these compensations. It has to provide sub-wavelength precision, high 
dynamic positioning abilities and must provide interfaces to the metrology and 
simulation. First, an actuation principle will be selected based on an analysis of the 
requirements. New sensor and controller concepts have to be developed to close the 
existing gap in positioning precision. A demonstrator of the actuator will be built, 
evaluated and continuously optimized. The actuator will then be integrated into an entire 
production process where it will be evaluated in a closed feedback control loop with 
inline simulation and metrology. 

 
 
27 B.-A. Behrens, R. Krimm, D. Schmiele 

Embossing of Diffractive Optics 
Photonic systems are used for the transmission and storage of information (e.g. fiber optic 
technology) as well as in lighting technology (e.g. OLED). Today these systems consist of 
several complex components which have to be assembled in a complex manner. The Task 
Group M3 of the Cluster of Excellence PhoenixD is concerned with the production of 
individual elements that combine several optical functions in a much more compact and 
resource-saving form. A possible variant of such elements are microstructured lenses. 
These microstructures are to be produced cost-effectively and in large quantities by 
means of an embossing process. The accuracy of the embossed structures is essential for 
their function, whereby results high demands on the manufacturing process. To realize 
this precision, a tool concept will be developed within the framework of the Cluster of 
Excellence, which will make it possible to decouple the embossing process from external 
influencing factors (e.g. ram tilting). In addition, the integration of a high-precision 
actuator system and sensor system enables precise positioning of the die surfaces and 
thus a controllable embossing process in the micrometer range. 

 
 
28 N. Wendorff, M. Magnor 

Augmented Reality in Optics Laboratories 
Setting up laser experiments on optical tables is a challenging problem that requires 
proper alignment of the elements along the planned paths. Often the laser itself is utilized 
in the process, but operating with active lasers might be dangerous to one's health and 
thus requires wearing protective gear which can cause discomfort. As an alternative, in 
this poster, we propose the use of an application for self-locating augmented reality 
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Programme: Thursday, 26 September 2019 

8:00 Registration opens  

 Session III: Materials 1  

9:00 Kilwon Cho, Pohang University 
of Science and Technology 

Molecular Orientation Dependent 
Photon Harvesting and Exciton 
Dissociation in Organic Solar Cells 

9:30 Michelle Sander 
Boston University 

Photothermal Material Interactions 
and Infrared Imaging 

10:00 Coffee Break / Poster Session  

 Session IV: Metrology  

10:30 Luc Bergé, Commissariat à 
l'Energie, Atomique et aux 
Energies Alternatives 

From Laser Filamentation to Terahertz 
Pulse Generation: Principles and 
Applications 

11:00 Michèle Heurs 
Leibniz University Hannover 

Gravitational waves in a new light 

11:30 Volker Pape 
Viscom AG  

Optical Inspection Examples – always 
the best Compromise 

12:00 Lunch Break (Ball Room)  

 Session V: Materials 2  

13:00 Henning Riechert, Paul-Drude-
Institut für Festkörperelektronik 

Semiconductor Nanotructures for 
Light Emission - some Examples for 
Versatility and Tunability 

13:30 Liberato Manna 
Instituto Italiano di Technologia 

Halide Perovskite Nanocrystals: Their 
Synthesis, Chemical, Structural, and 
Surface Transformations 

14:00 Arjan Houtepen 
TU Delft 

Electrochemical Control over the 
Optical Properties of Semiconductor 
Nanomaterials 

14:30 Coffee Break / Poster Session  

 Session VI: Fabrication   

15:00 Peter Loosen 
RWTH Aachen  

Laser-based Production of Innovative 
Optical Systems and Components 

15:30 Kai Exner 
BASF New Business GmbH 

From Materials to Devices to Markets 

16:00 Stefan Kaierle 
Laser Zentrum Hannover e.V. 

Additive Manufacturing Tackling new 
Egineering Challenges in Optics and 
Photonics 

16:30 End of Symposium  
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Programme: Wednesday, 25 September 2019 

10:00 Registration opens  

 Session I: Future Optics  

11:00 Uwe Morgner 
PhoenixD 

Welcome incl. Talk "The Cluster of 
Excellence PhoenixD" 

11:30 Sabine Ludwigs 
University of Stuttgart 

Bioinspired Multifuncional Polymer 
Films for Polymer Electronics 
Applications 

12:00 Jürgen Popp 
Friedrich-Schiller-University Jena 

Modern Optical Technologies for 
Personalized Medical Diagnosis and 
Therapy 

12:30 Lunch Break (Ball Room)  

 Session II: Applications  

13:30 Guido Voit 
BASF New Business GmbH 

Business building under Uncertainty 

14:00 Klaus Boller 
University of Twente 

Integrated Optics Using  
Low-Loss Silicon Nitride Glass 
Waveguides 

14:30 Lutz Rissing 
Heidenhain GmbH 

Integrated Optics Application 
@Heidenhain 

15:00 Group Photo – afterwards Coffee Break / Poster Session 

 Opening Ceremony / Key Note  

16:00 Uwe Morgner, PhoenixD Welcome 

16:05 Björn Thümler, Minister for Science 
and Culture of Lower Saxony 

Welcome 

15:15 Volker Epping, President of  
Leibniz University Hannover 

Welcome 

16:25 Wolfgang Kowalsky, PhoenixD Introduction  

16:30 Karl Joachim Ebeling 
University of Ulm 

Photonics for Mass Applications: 
Highlights, Trends, Visions 

17:30 Closing Remarks  

17:30 Poster Session  

18:30 Change to Ball Room (1st Floor)  

19.00 Symposium Dinner (Ball Room)  

22:00 Finale / End of first Conference Day  
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glasses -- i.e. Microsoft's HoloLens -- to assist in this process. First, we detect the optical 
elements on the table using a marker tracking based solution. We ported a simulation 
library in order to to perform geometrical ray tracing on the HoloLens and to overcome its 
limitation on applications built on the Universal Windows Platform. Finally, we simulate 
the propagation of light through the system, avoiding the need of having active lasers and 
their consequent risks. 

 
 
29 L. Zheng, C. Reinhardt, B. Roth 

Microscope Projection Photolithography of Functional 
Polymeric Optical Micro- and Nanocomponents 
In this work, we present a low-cost, fast and flexible technique for the controlled 
generation of 2D polymeric micro- and nanostructures. This technique is based on optical 
projection photolithography using commercially available microscope components. A 
chromium photomask is placed within the image plane of a microscope and illuminated 
by a short wavelength (365 nm) LED. In combination with a high NA (1.4) oil immersion 
objective, high-resolution structuring is reliably achieved. Minimum feature sizes as small 
as 150 nm were realized and are described in this paper. Furthermore, various photonic 
components with high quality were generated using MPP and investigated with respect to 
their functionalities. 

 
 
30 H. Badorreck, L. Jensen, D. Ristau, M. Jupé 

Multiple Scale Modeling to Investigate Correlations  
between Structural and Optical Properties in Thin Films 
Within the scope of the Cluster of Excellence "PhoenixD" the modeling plays a significant 
role. The technological objectives of the individual projects, which have to be supported or 
evaluated by simulations, are widely diversified. Most of the technological questions 
covers several spatial and temporal orders of magnitude, and therefore these processes 
cannot be simply modeled with a single physical approach. For this reason, a multiple 
scale model was developed, which is enhanced within the framework of the project and 
adapted to the specific requirements. In the first phase of PhoenixD, the main focus of the 
work is on the one hand to integrate the implementation of structural properties into the 
modeling of optical behavior. This allows a direct correlation between the growth 
conditions of glancing incidence vapor deposition and the resulting birefringence of the 
material. This study will now be used to optimize polarizing wave plates. The second 
important work concerns the modeling of metal organic frameworks. This new material 
class can be flexibly modified and therefore has a high potential for use in sensor 
technology. The quantum-mechanical DFT calculation is used in the framework of the 
cooperation in S2 to investigate the change in optical behavior upon addition of selected 
foreign atoms or molecules. 
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Upcoming Events – Save the Date

13 
November 
2019 

9 – 13 
March 
2020 

2021 

September 
2022 

Herrenhause Late with Uwe Morgner  
Public lecture at Herrenhausen Palace organised by the 
Volkswagen Foundation. Doors open at 19:30. The programme 
begins at 20.30.  

Springmeeting of the German Physical Society 
in Hannover 

PhoenixD Workshop in Hannover  
The cluster PhoenixD will host a workshop for scientists. More 
information about the event will be published on the web. Please 
visit us at www.phoenixd.de. 

Europhoton in Hannover  
This conference features breakthroughs in the field of solid-
state, fibre and waveguide light sources. International renowned 
researchers will discuss the latest developments in the scientific 
community.  
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