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Dear participant

We are pleased to welcome you at this year’s OCLA symposium. Today we celebrate the 
symposium on Optical Coatings for Laser Applications for the seventh time. We are glad 

to present an interesting programme. 

Take a look at the past physical OCLA!
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PROGRAMME

09.00 - 09.30 Welcome Coffee

09.30 - 09.35 Welcome

 Prof. Dr. Carsten Ziolek, University of Applied Sciences OST, Buchs, Switzerland

09:35 - 09:40 Opening

 Dr. Christian Mühlig, Fraunhofer IOF, Jena

09.40 - 10.10 Keynote: Large Telescopes for the Search of Life in the Universe

 Dr. Adrian Michael Glauser, ETH Zurich, Switzerland

10.10 - 10.30     Process parameter optimization of ductile mode machining of tungsten carbide   

 molds

 Dr. Oliver Fähnle, University of Applied Sciences OST, Buchs, Switzerland

10.30 - 10.50     Investigations of defects in PVD-coated interference filters

 Dr. Navas Illyaskutty, Bühler Alzenau GmbH, Business Area Leybold Optics, Germany 

 is held by Dr. Stephan Mingels Bühler Alzenau GmbH, Business Area Leybold Optics, Germany 

10.50 - 11.20 Break

11.20 - 11.50 Light scattering based roughness and defect characterization

 Dr. Marcus Trost, Fraunhofer IOF, Jena, Germany

11.50 - 12.10 Laser conditioning of all-silica coatings

 Dr. Tomas Tolenis, Center for Physical Sciences and Technology, Department of Laser Tech-  

 nologies, Lithuania

12.10 - 12.30 Simulation of optical monitoring – a practical approach

 MSc. Daniel Schachtler, RhySearch, Buchs, Switzerland

12.30 - 14.00     Lunch Break sponsored by evatec

14:00 - 14.10     Opening

 Dr. Jörg Güttinger, NTN Innovation Booster - Photonic, Zurich, Switzerland

14.10 - 14.30 Efficient process development based on the simulation of broadband and monochro 

 matic optical monitoring

 Dr. Silvia Schwyn Thöny, Evatec, Trübbach, Switzerland

14.30 - 14.50     Conformal Coatings for Laser Applications

 Dr. Adriana Szeghalmi, Fraunhofer IOF, Jena, Germany

14.50 - 15.20 Laser polishing processes for the generation of smooth, defect-free optical surfaces

 MSc Manuel Jung, Fraunhofer ILT, Germany

15:20 - 15.50 Break

15.50 - 16.20     Keynote: Diffraction Gratings for Chirped Pulse Amplification in High Power Lasers

 Dr. Nicolas Bonod, Aix Marseille Univ, CNRS, Centrale Marseille, Institut Fresnel, France

16.20  - 16.40 IBS Coatings: New Frontiers of Ytterbium-based Laser Oscillators

 Dr. Norbert Modsching, University of Neuchâtel, Neuchâtel, Switzerland

16.40 - 17.00 Optimizing deposition and annealing conditions for optical coatings in UV-applica - 

 tions

 Dr. Matthias Falmbigl, Veeco, USA

17.00 - 17.10 Conclusion 

 Richard Quaderer , RhySearch, Buchs, Switzerland

17.10 Apéro Riche sponsored by NTN Innovation Booster Photonics



Large Telescopes for the Search of Life in the Universe 
Dr. Adrian Glauser 

ETH Zurich, Institute for Particle Physics and Astrophysics, Switzerland

Are we alone in the universe? The answer to this old and fundamental question is within reach. In the next few 
decades Astronomers could provide the evidence for inhabited planets orbiting other stars, so-called exoplanets.
In this talk we are going to review the potential for exoplanetary science of the word largest telescopes and their 
instruments such as the Mid Infrared Instrument for the James Webb Space Telescope, or the METIS instrument for 
the ESO Extremely Large Telescope. We discuss the engineering and managerial challenges to build these infrared 
optimized instruments, and illustrate their developments in more detail.
Ultimately, to answer unambiguously the question about life in the universe, an even bigger space mission will be 
required, consisting of an array of telescopes working together as an interferometer. To realise this vision, tech-
nology development programs have already been started. We briefly discuss their status and the prospects and 
challenges of such a mission. 

Process parameter optimization of ductile mode machining of tungsten carbide molds
Oliver Faehnlea , Marius Doetzb, Olaf Dambonb

aEastern Switzerland University of Applied Sciences, Buchs, Switzerland,
bson-x GmbH; Aachen, Germany

Precision glass molding, PGM, is relying on highly accurate mold surfaces made of brittle materials. which are 
finished by ductile grinding (dg) applying ultra-precision machineries (UPM). While the process of dg is usually 
controlled by keeping tool indentation depths below a critical depth of cut1 there is no method for predicting the 
level of surface roughness being generated. 
In this paper, we report on a process analysis of dg analyzing the influences of critical process parameters on the 
level of surface roughness being generated for tungsten carbide. A recently developed method for process opti-
mization in optics fabrication was applied2. That way, critical process parameters were identified determining the 
eventual level of surface roughness. Based on the experimental data collected, a formula was developed enabling 
the prediction of level of surface roughness generated by dg. Applying this formula, an optimized set of critical 
process parameter values has been determined predicting a minimum level of surface roughness of about 1 nm 
rms on tungsten carbide. This parameter set has been applied experimentally generating Ra=0.8nm, a value usually 
obtained by polishing. 

Abstracts & CV 

Dr. Oliver Fähnle

Dr. Oliver Faehnle received his PhD from the Technical University Delft, The Nether-
lands, in “Optics Fabrication and Testing” in 1998 and has been working and tea-
ching in this field ever since, running projects within both environments: academia 
and industry.  Currently, he is heading the “Photonics Systems Manufacturing” group 
at the OST- University of Applied Sciences, Buchs, Switzerland.

Dr. Adrian Glauser

Dr. Adrian Glauser finished his PhD in instrumental astrophysics in 2008 at the Paul 
Scherrer Institute in Switzerland followed by his post doctorial years in the UK and 
Germany. Since 2014 he leads the Laboratory for Astronomical Instrumentation at 
ETH Zurich. He is responsible for the Swiss contribution to the James Webb Space 
Telescope and is the lead systems engineer for the METIS instrument of the ESO 
Extremely Large Telescope. 
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Investigations of defects in PVD-coated interference filters 
Navas Illyaskutty*, Stephan Mingels and Harro Hagedorn**

Bühler Alzenau GmbH, Business Area Leybold Optics, Siemensstrasse 88, 63755, Alzenau, Germany
*Presenter & **correspondence: harro.hagedorn@buhlergroup.com

Surface quality control of optical coatings is a vital phase in the production of highly featured optical and se-
miconductor components. In the talk, various sophisticated tools employed in the optical and semiconductor 
environments for analyzing defects/particles of simple and complex coatings will be presented. The advantages 
and disadvantages of such tools when using in ex-situ and in-situ conditions are considered for discussion. 
Moreover, a couple of exemplary results of a newly developed optimized process (compared to standard pro-
cess), which brings the density of particles to a control level in thin/thick plasma assisted reactive magnetron 
sputtered (PARMS) coatings, will be thematized. 

Light scattering based roughness and defect characterization 
Marcus Trost

Fraunhofer Institute for Applied Optics and Precision Engineering (IOF), Albert-Einstein-Str. 7, 07745 Jena, 
GERMANY 

Even high-end optical components exhibit small amounts of imperfections, which can easily limit the perfor-
mance of optical systems with respect to mechanical or laser stability, imaging contrast, and optical losses due 
to increased light scattering. The high sensitivity of light scattering to these imperfections on the other hand 
make light scattering measurements an ideal characterization tool. This is illustrated in the presentation, which 
focusses on the characterization of surface roughness, particles and defects, as well as subsurface damage 
using light scattering techniques. Examples will be presented for the characterization of optical components 
before and after coating with respect to scattering distribution, scatter losses, relevant roughness, and scatte-
ring minimization approaches in thin film coatings as well as the characterization of large and complex shaped 
surfaces. It will also be shown how defects above and below the surface can impact laser stability.

Dr. Marcus Trost 

Marcus Trost graduated in physics in 2009 and received his PhD from the Fried-
rich-Schiller-University, Jena, in 2015. Since 2019, he is the head of the surfa-
ce and thin film characterization group in the Optical Coatings department of 
Fraunhofer IOF in Jena. His interests are directed to the study of roughness, light 
scattering, subsurface damage, and functional properties of surfaces and thin film 
coatings as well as optical systems.

Dr. Navas Illyaskutty

Dr. Navas Illyaskutty is working as R&D Project Manager at Bühler Leybold Optics, 
responsible for development of sputter tools, process optimization and inspection 
of defects in coatings for precision optics as well as semiconductor applications. 
He completed his PhD in Physics as DAAD Fellow in 2013 and later 6 years of 
post-doctoral work, in collaboration with Karlsruhe Institute of Technology (KIT) 
and University of Applied Sciences, Karlsruhe, Germany in the areas: - nanomate-
rials, sensor system technology, microelectronics/MEMS and semiconductor thin 
film gas sensors.



Laser conditioning of all-silica coatings
Tomas Tolenis

Center for Physical Sciences and Technology, Department of Laser Technologies, Lithuania

Optical resistivity of coatings is determined by consisting thin film materials and multilayer designs, all of which 
limits the overall performance of laser systems. Coatings, consisting of high band-gap materials and capable 
of withstanding extreme laser powers under the long pulse irradiation, could substantially expand the current 
capabilities of generated laser power in major laser facilities. All-silica high reflectivity mirrors, coated using 
GLAD method, have been conditioned under laser irradiation in order to improve the optical resistivity. LIDT 
values have exceeded the optical resistivity of FS substrate and reached 200 J/cm2 in ns regime at 355 nm wa-
velength. Achieved optical resistivity improvement of high reflectivity mirrors have an important effect in major 
laser facilities working towards laser fusion 

Simulation of optical monitoring – a practical approach
Daniel Schachtler

RhySearch, Buchs, Switzerland

The deposition process of optical interference coatings is expensive and it is therefore not practical to expe-
rimentally assess a larger number of different monitoring strategies and experimental settings for a given 
coating design. The conventional approach for choosing a monitoring strategy basically relies on knowledge 
and best practices. Therefore, we developed a simulation software called “magnisSIMo” which is able to si-
mulate the coating- and optical monitoring process of Evatec’s coating tools. It mimics the function of Evatec’s 
GSM optical monitoring system and simulates? the physical coating and measurement process with thickness 
errors and spectral noise including error propagation. The software allows to simulate and compare different 
experimental settings and monitoring strategies for any coating design. Simulating each monitoring strategy 
with a set of different thickness errors allows also to study the robustness of different strategies with regard to 
spectral- and thickness deviations. 

CV & Abstracts

Dr. Tomas Tolenis

Tomas Tolenis holds a PhD in Materials Engineering on “Modelling, formation and 
characterization of nano-sculptured thin films” from the Centre for Physical Scien-
ces and Technology (FMTC) in Vilnius, Lithuania. Currently he works as a senior 
researcher at the FTMC, docent at the Vilnius University, Vilnius, Lithuania and an 
Associate Scientist in ELI-beamlines, Dolní Břežany, Czech republic.

MSc. Daniel Schachtler

Daniel Schachtler studied physics at the University of Zurich. In his BSc thesis he 
studied the propagation of special monochromatic waves with simulation assis-
ted experiments. During his MSc thesis he studied the time and angle-resolved 
two-photon photoemission of bi-layer Pentacene molecules on TiO2(110). At 
RhySearch he works in the laser laboratory and helps in different projects, with 
measurements, data analytics, computer- and virtual reality simulations.



Efficient process development based on the simulation of broadband and monochromatic optical 
monitoring 

Silvia Schwyn Thöny
Evatec AG, Hauptstrasse 1A, 9477 Trübbach, Switzerland 

Advanced deposition systems for optical interference coatings offer the combination of broadband and mo-
nochromatic optical monitoring in one system. As shown in the previous presentation the simulation software 
“magnisSIMo” allows to compare the error tolerance of various monitoring strategies and to select the most 
stable strategy for production. Since the software mimics all the monitoring features of Evatec’s GSM optical 
monitoring system very closely, the software can also be used to assess the effect of various system settings 
such as measurement interval or signal noise by performing virtual coating runs including error propagation. 
Based on such simulations, best settings can be selected. The presentation will show some example monitoring 
strategies, which were subsequently coated. Comparisons between coated samples and simulation showed 
very good agreement thus confirming that “magniSIMo” indeed is a very powerful tool for optimizing moni-
toring strategies reducing machine time required for the development of coating production processes. 

Conformal Coatings for Laser Applications 
Fraunhofer IOF, Germany

Plasma enhanced atomic layer allows the deposition of thin film coatings at a low deposition temperature. The 
material properties and composition of these films can additionally be tuned by a bias voltage applied to the reactor 
electrode during the plasma pulses. The growth and properties of SiO2 and HfO2 thin films are presented here. At 
the optimum bias voltage values, the films have a higher density, higher refractive index, lower impurity content. 
Further increasing the bias voltage leads porous films due to etching with energetic ions. By optimizing the me-
chanical stress of the films, we could demonstrate environmentally stable dielectric mirrors towards strongly curved 
reflectors. Their optical properties including reflectance, absorption, scattering losses and laser induced damage 
threshold are discussed here.

CV & Abstracts

Dr. Silvia Schwyn Thöny 

Silvia Schwyn Thöny joined Evatec’s R&D team in 2010 as a Principal Scientist. 
She has a strong background in various physical vapor deposition technologies 
for applications such as precision optics or transparent conductive coatings. Pre-
viously she worked in the optical coatings industry and thus knows the industry 
from both the tool manufacturers and the coating manufacturing perspective. 
She received the diploma and Ph.D. degrees in experimental physics from Swiss 
Federal Institute of Technology in Zürich (Switzerland).

Dr. Adriana Szeghalmi

Dr. Adriana Szeghalmi obtained her degree in Chemistry-Physics at the Babes-Bolyai 
University in Romania. In her PhD, she studied excited state processes and molecular 
processes by means of resonance Raman and SERS spectroscopy at the University of 
Würzburg. She continued the study of biological systems at the University of Mani-
toba, Canada. Dr. Szeghalmi has been working at the Max Planck Institute of Micro-
structure Physics, at the Friedrich Schiller University and Fraunhofer IOF Jena on atomic 
layer deposition. Her research is focused on studying the growth and properties of 
dielectric and metallic materials and using different approaches such as plasma, bias 
and nanolaminates and atomic composites to tailor their properties. Current applica-
tions are in the field of optical, barrier and photocatalytic coatings.



Laser polishing processes for the generation of smooth, defect-free optical surfaces
Manuel Jung

Fraunhofer Institute for Laser Technology ILT, Steinbachstr. 15, 52074 Aachen

The ever-increasing demand for compact, yet cost-efficient optical systems has led to new requirements, that 
can no longer be met with simple spherical lenses. However, the conventional production of aspherical or 
free-form lenses suffers from high costs and long production times, especially due to the time-intense polis-
hing step. Laser polishing offers an alternative approach to producing ultra-smooth surfaces with significantly 
reduced process times and increased geometrical freedom. Moreover, laser polishing can also be utilized to 
achieve a reliable healing of sub-surface defects in an ablation free process. However, laser polished surfaces 
often do not yet meet the requirements on waviness and form accuracy. To address this, a laser-based nm-
form correction step – laser beam figuring – has been developed at Fraunhofer ILT. In this talk, newest rese-
arch results on achievable surface quality and process limits for laser polishing and laser beam figuring will be 
discussed.

Diffraction Gratings for Chirped Amplification in High Power Lasers 
Nicolas Bonod

Aix Marseille Univ, CNRS, Centrale Marseille, Institut Fresnel, 13013 Marseille, France 

High power lasers push the properties of optical components to their limits and the key role of CPA systems 
has motivated important efforts for developing large-scale diffraction gratings exhibiting excellent diffraction 
efficiencies, wavefront quality and high laser damage resistance. 
In the first part of the talk, we will present the main strategies that have been followed for improving the 
laser induced damage threshold, a key parameter for increasing the fluence of laser beams. In particular, 
we will see how an optimization of the distribution of the electric field intensity inside the nanostructured 
materials permits to significantly increase the resistance to laser damage. The second part of the talk will be 
devoted to a novel application of diffraction gratings in high power lasers consisting in tailoring the polari-
zation properties of laser beams. More precisely, we will see how nanostructured amorphous silica can be-
have like a high transmission quarter waveplate associated with high transmission efficiency and high laser  
damage threshold. 

CV & Abstracts

MSc. Manuel Jung 

Manuel Jung has studied business administration and engineering at the RWTH 
Aachen University. He received his Master’s degree in 2018 and joined the Fraun-
hofer Institute for Laser Technology ILT in early 2019, where he is currently con-
ducting his PhD in cooperation with the RWTH Aachen University. His current 
research is focused on the field of laser polishing of glass materials for optical and 
non-optical applications.

Dr. Nicolas Bonod

Nicolas Bonod (CNRS Research Director) carries out his research activities at Insti-
tut Fresnel in Marseille, France. His research interests cover the field of diffractive 
optics, resonant light scattering and metasurfaces. He has been collaborating 
with CEA CESTA (Bordeaux, France) for more than 15 years on the topic of optical 
components for high power lasers. He serves as deputy editor for Optics Express 
and is the editor-in-chief of Photoniques (www.photoniques.com).



Optimizing deposition and annealing conditions for optical coatings in UV-applications 
Matthias Falmbigl, David Howe, Kyle Godin, Jason George, and Binyamin Rubin

Veeco Instruments Inc., 1 Terminal Drive, Plainview, NY 11803, USA
*mfalmbigl@veeco.com

The field of UV-laser applications is currently experiencing rapid growth in the semiconductor processing, 
laser micromachining and biomedical markets. As laser power, laser fluence and pulse frequencies increase, 
the demands on the physical properties of the coating materials become more stringent. Ion beam sputtering 
(IBS) is a technique that allows production of optical coatings with low losses. In this study, we investigate the 
influence of IBS parameters on the optical properties of single layers as well as the impact of annealing dura-
tion at 475 °C for anti-reflective and highly reflective optical coatings at 355 nm. A complex behavior for film 
stress, absorption, surface roughness and coating structure was unraveled as a function of annealing duration. 
A high laser induced damage threshold (LIDT) of 6.9 J/cm2 was measured for the HR mirror, and 15.7 J/cm2 
was measured for the AR coating.

CV & Abstracts

Dr. Matthias Falmbigl 

Dr. Matthias Falmbigl holds a PhD-degree in Chemistry from the University of 
Vienna, Austria, and has authored over 50 scientific publications. Matthias has 
worked for Veeco over two years on the Spector ion beam sputtering technology 
for optical coatings. His areas of interest are ion beam technology and optical thin 
film coatings.



Thank you very much for your participation!

We are looking forward to welcoming you again  
at the next Symposium OCLA 2023

Jena, Germany
probably March the 29th, 2023

The Organizing Committee


