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NKT PHOTONICS

Bruno Leféevre!
INKT Photonics, Birkerod, Denmark
bruno.lefevre@nktphotonics.com

NKT Photonics [1] 1s the leading supplier of high-performance fiber lasers, fiber optic sensing
systems, and photonic crystal fibers. Our main markets are within imaging, sensing and material
processing. Our products include ultrafast lasers, supercontinuum white light lasers, low noise
fiber lasers, distributed temperature sensing systems and a wide range of specialty fibers. NKT
Photonics has its headquarters in Denmark with sales and service wotldwide. NKT Photonics is
wholly owned by NKT A/S.

We have lasers in space and deep under the oceans and our products run in both clean rooms
and on oil rigs at sea. We seed the World’s largest laser fusion experiment and power hundreds of
the most advanced microscopes on the Globe. We aim to make a difference in the World and we
are mvolved in projects that will transform the way we live through life-science, renewable energy
and the basic understanding of the Universe. With over fifteen years of expertise, IP and
experience, NICT Photonics strives to continually be the market leader in everything we do.

SUPERCONTINUUM WHITE LIGHT LASERS
The SuperK series is an industry leading range of turn-key supercontinuum white light lasers
used by many of the most mnovative companies within bio-imaging, semiconductor mspection,
industrial metrology, and scientific mstrumentation.
The sources are extremely robust and reliable, built for intensive use and can replace multiple
single line lasers, large dye and gas lasers as well as broadband sources like ASE sources and

SLEDs.

SCIENTIFIC AND INDUSTRIAL ULTRAFAST LASERS

The NKT Photonics ultrafast lasers offer a wide range of pulse lengths from femtosecond to
picosecond and output power up to 100 W. Get variable or fixed repetition rate, single shot or
burst mode and optimize for your application.

SINGLE FREQUENCY FIBER LASERS

The Koheras single-frequency fiber lasers are ultra-low-noise sources with longitudinal single
mode and single-frequency operation. The lasers are based on a DFB design ensuring robust and
reliable operation. They are delivered as fully integrated systems for industrial and scientific
applications.

Koheras offers an unprecedented low phase- and intensity noise level, very high stability, and a
mode-hop free inherent single-frequency output — even under changing environmental
conditions. Furthermore, we can deliver shot noise limited solutions for applications demanding
an extra low-intensity noise level.

REFERENCES
[1] http:/ /www.nktphotonics.com
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OPTOSIGMA EUROPE
Light Solutions for Life

Leader in design and manufacturing of optical components OptoSigma Europe offers a variety
of products to address the demand of high-quality photonics components.

OptoSigma Furope, a subsidiary of SIGMAKOKI, was established in Europe in early 2014 to
provide support to our distributors and get closer to the European customers. Our group
possesses more than 40 years of experience in manufacturing high quality optics. Thanks to the
rich Japanese know-how we have cultivated over the years, high quality products at an affordable
price are available for any customer. Our optics portfolio includes all kind of optics such as
mirrors, beamsplitters, lenses, polarizers, filters among others. Our portfolio also mcludes a wide
variety of opto-mechanics products to hold all kind of optics, as well as motorized and manual
stages, optical tables and most of the building blocks for photonics applications.

We answer not only to usual orders of standard products, but we are also strongly active in

custom problems solving, for both single items and complex projects, for which a team of
technical sales is ready to answer.
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Dear Colleagues, friends of photonics,

We are honored by your participation at our PHOTONICA2019 and your contribution to the
tradition of this event. It 1s our pleasure to host you in Belgrade and in Serbia. Welcome to the
wortld of photonics.

The International School and Conference on Photonics - PHOTONICA, is a biennial
event held in Belgrade since 2007. The first meeting in the series was called ISCOM
(International School and Conference on Optics and Optical Materials), but it was later renamed
to PHOTONICA to reflect more clearly the aims of the event as a forum for education of young
scientists, exchanging new knowledge and ideas, and fostering collaboration between scientists
working within emerging areas of photonic science and technology. A particular educational
feature of the program is to enable students and young researchers to benefit from the event, by
providing introductory lectures preceding the most recent results i many topics covered by the
regular talks. In other words, tutorial and keynote speakers will give lectures specifically designed
for students and young scientists starting in this field. Apart from the oral presentations,
PHOTONICA hosts vibrant poster sessions. A significant number of best posters will be
selected and the authors will have opportunity to present their work through short oral
presentations — contributed talks.

The wish of the organizers 1s to provide a platform for discussing new developments and
concepts within various disciplines of photonics, by bringing together researchers from academia,
government and industrial laboratories for scientific interaction, the showcasing of new results in
the relevant fields and debate on future trends. In order to boost transfer of light technologies
from academia to industry, mixing it with a useful knowledge from IT sector, for the first time
we organize a satellite event - ,,Machine learning with Photonics®, which will be realized in the
form of a special symposium. The field of machine learning potentially brings a new set of
powerful tools to optical communications and photonics. The symposium will comprise several
topics related to the applications of machine-learning techniques to the physical and networking
layers, as well as to non-telecom applications such as biomedical matter and basic concepts of
machine learning principles. We expect that these attractive talks will entice young researchers
and engineers from the IT sector and target bigger companies to direct their business plans
towards mnovations in photonics. Additionally, PHOTONICA2019 will include ESUO Regional
workshop and COST action “Quantum Technologies with Ultra-Cold Atoms - AtomQ1” with
the main objective to promote knowledge in various disciplines of photonics.

In addition, the representatives of the companies related to photonics will have significant
role at the event by presenting the new trends in research and development sector. Following the
official program, the participants will also have plenty of opportunities to mix and network
outside of the lecture theatre with planned free time and social events.

This book contains 181 abstracts of all presentations at the VII International School and
Conference on Photonics, PHOTONICA2019. Authors from all around the world will present
their work at this event. PHOTONICAZ2019 will host four tutorial and six keynote lectures to the
benefit of students and early stage researches. The most recent results in various research fields
of photonics will be presented through eighteen invited lectures and twelve progress reports of
early stage researchers. Within the three poster sessions and a number of contributed talks,
authors will present 100 poster presentations on their new results i a cozy atmosphere of the
building of Serbian Academy of Science and Arts.

Belgrade, July 2019
Editors

X
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CALIPSOplus — a gateway for research at light sources

A. Anselmo?!, A. Vollmer?, B. Seidlhofer!, B. Schramm?2, M. Grobosch?and M. Helm?
YHelmboltz-Zentrum Berlin fiir Materialien und Energie GmbH, Albert-Einstein-Str. 15, 12489 Berlin, Germany
2Helmholtz-Zentrum Dresden-Rossendorf e.V., Bautzner Landstr. 400, 01328 Dresden, Germany
e-mail: ana.anselmo@helmholtz-betlin.de

The Trans-national Access programme of the project CALIPSOplus (Convenient Access to
Light Sources Open to Innovation, Science and to the World) provides supported access of
European researchers to European and Middle Eastern light sources [1]. This project is funded
by the European Commission within the EU Framework Programme for Research and
Innovation H2020.

CALIPSOplus dedicates particular attention to leveraging scientific excellence across the EU and
to widening the use of light sources throughout the region. A Twinning programme has been set
up aiming at establishing and further developing new scientific communities, particularly from
countries without own light source [2]. In the Twinning programme, potential users are partnered
with host groups that share their know-how and expertise in applying the available experimental
techniques to common research areas. Scientists new to research with synchrotron-based
techniques have the opportunity to participate in a fully-financed hands-on mtroduction to the
facilities.

REFERENCES
[1] http:/ /www.calipsoplus.eu/calipsoplus-in-a-nutshell
[2] https://www.helmholtz-berlin.de /user /user-info /eu-support-programmes
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VUY Angle-resolved Photoelectron Spectroscopy on
Isolated Hybrid Nanostructures

D.K. Bozani¢!2, G. Garcia Macias? and L. Nahon?, R. Dojcilovic, J. Pajovi¢? and V. Djokovic!
YWoinca Institute of Nuclear Sciences, University of Belgrade, Belgrade, Serbia
2Synchrotron SOLEIL, Gif sur Yuette, France
“Faculty of Physics, University of Belgrade, Belgrade, Serbia
e-mail: bozanic@vinca.rs

Aerosol photoemission spectroscopy became an mmportant method for studying electronic
structure of submicrometer particles without the mnfluence of substrate [1]. It comprises
irradiation of the focused particle beam by either vacuum-ultraviolet (VUV) or soft x-ray
radiation under high vacuum conditions and subsequent detection and discrimination of the
photoelectrons according to their kinetic energies and momenta [2-4]. As intermediates between
atoms or molecules and macroscopic matter, nanometer-sized objects exhibit specific electronic
and transport properties that strongly depend on their size, morphology and surface chemistry.
Modification of nanoparticle surfaces by conjugation with molecules presents a convenient
method of altering a wide range of physicochemical characteristics of the nanomaterials, which
does not require development of new synthetic procedures. Furthermore, by a proper choice of
molecules used in surface modification, additional properties of the hybrid nanostructures can be
achieved, which could not be found in the starting materials. In this lecture, we will present the
selected results of our investigations on hybrid nanostructures comprised of noble metal and
metal oxide nanomaterials functionalized by biologically relevant molecules. Particular attention
will be given to the vacuum-ultraviolet angle-resolved photoelectron spectroscopy (VUV
ARPES) studies on isolated functionalized nanosystems performed at the DESIRS beamline. The
emergence of the photoelectron circular dichroism in hybrid nanoparticles will be briefly
discussed.

REFERENCES

[1] K. R. Wilson, H. Bluhm, M. Ahmed, Aerosol Photoemission, in Fundamentals and Applications in
Aerosol Spectroscopy, CRC Press 2011.

[2] K. R. Wilson et al., Nano Letters 7, 2014 (2007).

[3] F. Gaie-Levrel et al., Phys. Chem. Chem. Phys. 13,7024 (2011).

[4] A. R. Milosavljevi€ et al,, . Phys. Chem. Lett. 9, 3604 (2018).
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Synchrotron SAXS/WAXS on colloidal nanocrystals and supercrystals

R.T. Lechner!
nstitute of Physics, Montanuniversitaet Leoben, A-8700 Leoben, Austria
e-mail: rainer.lechner@uniloeben.ac.at

Colloidal nanocrystals (NCs) offer the opportunity for realising novel materials with talored
functionalities. By chemical synthests, a large vatiety of semiconducting and metallic NCs can be
realized [1] that can be used as efficient light emitters [1, 2] or in novel batteries designs [3].

Espectally an inner core/shell structure of the semiconducting NCs leads to a significantly
increased photoluminescence output. Here, not only the chemical and the crystalline core/shell
profile, but also the NCs’ shape determines their optical performance. This relation between
structure and functionality we have revealed by combining different scattering techniques at
several synchrotron sources with local sensitive microscopy techniques [2, 4].

The NC’s shape can also significantly influence the super-crystal structure of colloidal
supercrystals [1], where NCs act as building blocks to form 3D nanocrystal solids with designed
properties. We have probed recently such a self-assembly with mn-situ synchrotron SAXS using
neatly monodisperse Bi NCs [5]. By combining synchrotron experiments with simulations, we are
able to link the supercrystal structure via the NC-shape to the atomuc Bi crystal structure.

REFERENCES

[1] M. V. Kovalenko et al., ACS Nano 9, 1012 (2015).
[2] L. Ludescher et al., Front. Chem. 6, 672 (2019).
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[4] M. Yarema et al., Sci. Rep. 7, 11781 (2017).
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Photoionization spectroscopy and dynamics studies at
the Gasphase Beamline @ Elettra

R. Richter!?
"Elettra-Sincrotrone Trieste, Trieste, Italy
e-mail: robert.richter@elettra.eu

The high photon mntensity and resolution available at third generation synchrotron undulator
beamlines 1s revealing fine details in the soft x-ray spectra of free species i the gas phase -
particularly of small molecules. In addition, experimental developments - in particular those of
coincidence techniques - permit insight in the important dissociation processes. The high
sensitivity allows the extension of the range of targets — mncluding atoms, molecules, radicals,
vapors and clusters. Coincidence techniques give access not only to cations and electrons, but
also to metastable, neutral and negative ion fragments.

The possibilities offered by different types of experiments will be discussed using results from
recent studies. The examples include

- State-selected dissociative ionization of small organic and biologically important
molecules in the valence and mner shell region [1, 2]. The results, together with
calculations, can be used to disentangle the differences in fragmentation of similar
molecules exposed to VUV radiation. In the core region correlations between the core-
excited site and the preferential cleavage of specific bonds can be studied.

- Production of negative ions following core ionization of water and small organic
molecules [3, 4|. Negative- and (multiple) positive-ion coincidence spectroscopy can be a
sensitive probe of weak features i the decay and fragmentation channels of small
molecules.

- Detection of neutral dissociation products - fluorescence and metastable states [5, 0]
yields detailed information near inner shell ionization thresholds.

Further msights into the dynamics can be obtamned from time-resolved experiments. In the range
of ionizing radiation processes the application of synchrotron-laser experiments is a natural
extension of the laboratory multi-color studies. Preliminary results of an ongoing study of the
dissocration dynamics of the gas-phase dye molecules by time-resolved photoelectron
spectroscopy will also be presented.

REFERENCES
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Applications of synchrotron based spectroscopic techniques in
biology

K. Vogel-Mikust2, 1. Arcon2?
Whverstty of Ljubliana, Biotechnical faculty, Dept. of biokogy, Slovenia
2Jozef Stefan Institute, Shovenia
SUniversity of Nova Gorica, Slovenia
e-mail: katarina vogelmikus@bf.uni-lj.si

Development of synchrotron radiation-based spectroscopy and microscopy techniques has
opened new possibilities to study the structure and biochemical composition of organs, tissues,
cells and biomolecules, which s critical for both basic and applied research [1].

In this talk X-ray absorption spectroscopy and micro-X-ray fluorescence microscopy, using
synchrotron radiation at different European synchrotron radiation facilities [2] , will be presented
as tools to reveal the mechanisms of metal uptake, accumulation and metabolism i food-chains
to better understand metal toxicity and tolerance mechanisms, for the purpose of risk assessment
and restoration of heavy metal polluted sites.

In addition, food quality and safety present an important aspect, connected to mineral
malnutrition on one site and metal pollution on the other. Cerals as major staple food accumulate
only low amounts of essential trace elements like Fe and Zn, while on the other hand they can
contain elevated amounts of hazardous Cd. Designing high mineral nutrient and low hazardous
element crops present a challenge for modern plant breeders. Synchrotron-based techniques can
assist in revealing element accumulation and speciation patterns and help breeders to choose
suitable crop genotypes.

The support by The European Synchrotron and FEL user organisation (ESUO) [3] and the
project CALIPSOplus under Grant Agreement 730872 from the EU Framework Programme for
Research and Innovation HORIZON 2020 for the XAS experiments, and he access to
synchrotron radiation facilities of Elettra, PETRA III, ESRFE, Alba and Soleil 1s acknowledged.
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The activities of the European Synchrotron and FEL User
Organisation for even brighter European Photon Science

U. Pietsch!, all other ESUO delegates?, C. Blasetti®, A. S. Freire Anselmo*, M. Grobosch®, M.
Helm?, B. Schramm?, A. Vollmer*
"Department of Physics, University of Siegen, Germany
hitps:/ | www.wayforlight.en/ en/ nsers/ esuo/
“Elettra - Sincrotrone Trieste S.C.p.A., Basovizzza, Trieste, Italy
*Helmboltz-Zentrnm Berlin fiir Materialien und Energie GmbH, Berlin, Germany
’Helmholtz-Zentrum Dresden-Rossendorf eV, Dresden, Germany
e-mail:pietsch@physik.uni-siegen.de

The BEuropean Synchrotron and FEL User Organisation (ESUQO) represents about 22 000 users
of the European synchrotron radiation (SR) and Free-Electron Laser (FEL) facilities, which offer
various kinds of experiments ranging from physics over life sciences up to cultural heritage.
Established 1n 2010 [1], ESUO is composed of national delegates from 30 Furopean member
states and associated countries and 1s headed by an executive board of eight members [2].

The missions of ESUO are the following:

* To represent interests and needs of all SR and FEL users working in Europe

* To support facilities in their ambitions to create equal access opportunities for scientists, based
solely on scientific merit, and to make this access as simple as possible

* To enable future strategies/funding schemes, to create equal (transnational) access
opportunities for European scientists, independently of their financial resources

* To foster contacts with users in Widening and Furopean neighboring countries, sharing
knowledge/expertise

* To strengthen cooperation with National User Organisations

* To initiate collaborations / synergies with user organisations of other analytical facilities

In the past few years, ESUO has contributed to networking activities in the framework of
successfully completed European FP7 projects such as ELISA (March 2009-August 2011) and
CALIPSO (June 2012-May 2015). Today, ESUO continues advocating the interests of the users
in the framework of networking activities that are part of the HORIZON 2020 project
CALIPSOplus [3] (May 2017-April 2021, Grant Agreement No 730872). In this context, ESUO
ts 1volved 1n activities aiming at fostering the use of large-scale facilities by scientists from
FHastern Furope and the Baltic countries, at promoting gender balance in the user community,
and at facilitating the interaction between less experienced and established users. Amongst
others, these activities will be presented in the proposed contribution. With the aim to contribute
to shaping future research at European synchrotron and FEL user facilities, ESUO 1s
cooperating with the League of FEuropean Accelerator-based Photon Sources (LEAPS) mitiative

[4]-
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[1] U. Pietsch and M. J. Cooper, J. Synchr. Rad.17, 428 (2010).
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Application of GISAXS in analysis of nanostructured materials

M. Miceti¢t, K. Salamon?, L. Basioli!, M. TkalCevic?, I. Mekterovic?, S. Bernstorff?
'Ruder Boskovic Institute, Bijenicka cesta 54, 10000 Zagreb, Croatia
2Faculty of Electrical Engineering and Computing, Unska 3, 10000 Zagreb, Croatia
SElettra-Stncrotrone Trieste S.Cp.A., Strada Statale 14 - km 163,5 in AREA Science Park, 1-34149
Basovizza/ Trieste, Italy
maja.micetic@irb.hr

We demonstrate the application of GISAXS technique m investigation of three-dimensional
lattices of nanostructures [1, 2]. The successful analysis of three-dimensionally ordered
nanostructures demands application of suitable model for description of the nanostructure
ordering, In opposite case, it is possible to get good agreement between the experimental and the
simulated data, but the parameters obtained by fitting may be completely incorrect. In the lecture
we examine systems having different types of nanostructure ordering, and we show how the
choice of the correct model for the description of ordering influences the analysis results. We
compare several theoretical models and show how to use GISAXS mn imnvestigation of self-
assembled arrays of nanoparticles and also in arrays of nanostructures obtained by ion-beam
treatment of thin films or surfaces. All theoretical models are supported by the experimental data,
and the possibilities and limitations of GISAXS in determination of material structure are
discussed. The free web-plattorm for analysis of GISAXS data GisaxStudio will be presented [3].

REFERENCES

[1] M. Buljan et al., Comp. Phys. Comm. 212, 69 (2017).
[2] M. Buljan et al., Acta Cryst. A 68, 124 (2012).
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Timetable ESUO Regional Workshop

Satellite to Photonica 2019 Conference

Website: http://uranus.ipb.ac.rs/-esuo-serbia/
Wednesday 28th August 2019
Venue : Serbian Academy of Sciences and Arts (SASA). Belgrade

o Serbian Academy of
Knez Mihailova 35 Sciences and Arts

08:30 - 8:40 Opening address: ESUO Chair and Local organizer

08:40 - 09:20 Prof. Ullrich Pietsch, University of Siegen, ‘ESUO: European landscape of synchrotron radiation
and Mission of ESUO”

09:20 - 09:50 Katarina Vogel Mikus, Slovenia, “Applications of synchrotron based spectroscopic techniques in
biology”

09:50 - 10:20 Dusan Bozani¢, Serbia, “VUV angle-resolved photoelectron spectroscopy on isolated hybrid
nanostructures”

10:20 - 10:40 Coffee break

10:40 - 11:10 Bratislav Marinkovi¢, Serbia, “Core Shell Investigation and Radiation Damage Mechanisms of
Nitroimidazole Compounds studies at the Gasphase Beamline @ Elettra”

11:10 - 11:40 Maja Mi€eti¢, Croatia, "Application of GISAXS in analysis of nanostructured materials”

11:40 - 12:10 Rainer Lechner Austria, “Synchrotron SAXS/WAXS on Colloidal Nanocrystals and Supercrystals”
12:10 - 12:40 Ana Sofia Freire Anselmo, HZB, Germany, ‘CALIPSOplus - a gateway for research at light sources”
12:40 End of the session of ESUO Regional Meeting as a satellite to Photonica 2019

Open session of the ESUO Regional Workshop

Wednesday 28th August 2019
Venue : Faculty of Physics, University of Belgrade
Studentski trg 12-16, Amphitheatre No. 661, Il floor.

14:00-14:15 Dr. Bratislav Marinkovi¢: "ESUO-Serbia organization and research perspectives”
14:15-14:45 Prof. Ullrich Pietsch: "European landscape of synchrotron radiation and Mission of ESUO”
14:45-15:15 Dr. Ana Sofia Anselmo: "Opportunities for financing offered by CALIPSOplus program”
15:15-16:00 Q&A, Discussions and Conclusions

16:00 End of the ESUO Regional Workshop
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