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1 Objectives

Engagement and stimulation of growth of future generations of users is one of the main tasks
of Laserlab-Europe. This work package is dedicated to the development and coordination of
user training activities as well as to the development of future user communities. The
objectives are:

e to create a sustainable training platform for a new generation of researchers and
technical staff, by increasing scientific excellence of the users in the field of photonics
and laser-related research and its applications;

e to address professionals in geographic areas in Europe which display an under-
representation of participation in the Laserlab-Europe access programme;

e to develop new laser user communities in domains of emerging and interdisciplinary
science such as nano/biophotonics, ICT, materials research, biomedicine and
biotechnology, environmental sciences, etc.;

e to create a virtual framework for information sharing related to education and training
of users, exploiting available and newly developed multimedia content and e-learning
materials.

Lead beneficiary: ILC

2 Task 1: User Training Schools
Task leader: ILC

The activity is focused on the development of a series of training schools with high quality
standards, which shall provide a recognisable and sustainable Laserlab-Europe brand
identifier, contribute to attract new users and build new generations of researchers and
engineers. It addresses the optimum use of top-scale access-providing laser facilities and
builds on past experience of Laserlab-Europe hands-on training activities in both advanced
experimental techniques and theoretical approaches of data analysis. Following annual calls
for proposals, the Laserlab-Europe user training schools are selected by the Networking
Board.

As this activity was planned to be based on access to laboratories for hands-on training, this
task was significantly affected by the COVID-19 restrictions. Therefore, the first call for
training schools was issued only when it became clear that in-person training would not be
feasible in the short term and that the format of user training events would have to be
adapted to offer an alternative as long as the pandemic persists. Following the first
successful online training event (see below), a second call was issued for training events to
be implemented during the third year of implementation of the project, either in online or in-
person format.

User Training Workshop on Data Analysis in Time-Resolved Imaging and
Spectroscopy, 27 May 2021, online event

To cope with the COVID-19-related pandemic situation, a e

new format was designed in order to continue the user . |, ~ UserTraining Workshop
training activities. For the first time, a User Training I teoarted

Workshop on Data Analysis in Time-Resolved Imaging and :
Spectroscopy (TRIS) was organised fully online by the pataanalyisia Time Resclved imaging and Spectroscopy
International Laser Centre of CSTI SR (ILC), Bratislava.

Thematically, the workshop focused on different data analysis approaches in time-resolved
technologies of imaging and spectroscopy and their applications in medicine, biology,
chemistry, materials and sensoric sciences for future users of Laserlab-Europe. Particular
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emphasis was given to practical implementation of time-resolved techniques related to
biomedical imaging, and especially to time-resolved fluorescence lifetime imaging (FLIM).

The objectives of the workshop were:

e to attract new users of Laserlab-Europe services and train a new generation of
researchers to employ time-resolved technologies in their professional studies;

e to gather the general basics on concepts of time-resolution in photonics applications,
namely time-resolved spectroscopy and imaging;

e to acquire an overview of the state-of the art of time-resolved technologies and their
applications in medicine, biology, chemistry and materials sciences;

e to build a network of new potential users within the European laser community, to
exchange knowledge among participants and initiate collaborations.

The one-day workshop consisted of 2 main blocks of lectures, followed by a block of hands-
on training sessions. Block | provided participants with a basic introduction to modern time-
resolved detection techniques and their applications in spectroscopy and imaging. Block Il
was focused on various applications such as fluorescence lifetime imaging (FLIM), time-
resolved image processing, as well as time- and angle-resolved photoelectron spectroscopy.
Block Il consisted of three successive hands-on sessions, each for a different set of
participants, which were dedicated to practical analysis of complex time-resolved data. The
topics of the hands-on exercises were:

1. FLIM of cells, tissues, and whole animals (fireflies)
2. Autofluorescence of plants and algae (chlorophyll)
3. NAD(P)H spectroscopy in live cells and various solvents

These sessions allowed the participants to remotely access ILC computer workstations
running FLIM data analysis softwares. Due to time constraints, discussions on specific issues
raised by the attendees, which was planned to be included in the afternoon programme, was
moved to separate online sessions on the following days.

The workshop brought together an interesting international group of almost 20 students,
scientists and professionals. Feedbacks from the participants on the event and its
organisation were positive. In spite of the wide range of the attendees’ professional profiles,
the information and experience gathered was considered to be scientifically interesting and
helpful.

Images of the decay components
Ratios of the lifetimes or amplitudes

Lecture — Vladislav Shcheslavskiy (Becker-Hickl / PIMU University, Nizhny Novgorod, Russia)
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Simultaneous metabolic FLIM and oxygen PLIM, with Iridium complex ISK1
Cooperation with Prof. Tunik, St. Petersburg
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Lecture — Oleg Kornilov (MBI Germany)

The programme is available at
https://www.laserlab-europe.eu/events-1/laserlab-events/2021/training-workshop-data-
analysis-in-time-resolved-imaging-and-spectroscopy

This project has received funding from the European Union’s Horizon 2020
research and innovation programme under grant agreement no. 871124,


https://www.laserlab-europe.eu/events-1/laserlab-events/2021/training-workshop-data-analysis-in-time-resolved-imaging-and-spectroscopy
https://www.laserlab-europe.eu/events-1/laserlab-events/2021/training-workshop-data-analysis-in-time-resolved-imaging-and-spectroscopy

Deliverable D4.1

LASERLAB-EUROPE (871124)

User-Training Workshop

Laserlab
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Data Analysis in Time-Resolved Imaging and Spectroscopy

Thursday May 27
9:00-9:10 Workshop Opening
Welcome and general information
Block 1. INTRODUCTION TO TIME-RESOLVED SPECTROSCOPY AND IMAGING
9:10-9:40 Time-resolved techniques in material and biological sciences
Jens Biegert (ICFO, Spain), Dusan Chorvat {ILC CSTI-SR, Slovakia)
9:40-10:15 Analysis of time-resolved spectra
Dusan Chorvat (ILC CSTI SR, Slovakia)
10:15-10:50 Introduction to time-resolved imaging
Alzbeta Marcek Chorvatova (ILC CSTI SR, Slovakia)
10:50—-11.00 Coffee break
Block Il ADVANCED TIME-RESOLVED TECHNIQUES
11:00-11:45 New algorithms in metabolic FLIM and oxygen induced PLIM
Angelika Riick {University of Ulm, Germany)
11:45-12:30 Advanced FLIM data analysis and applications
Viadislav Shcheslavskiy (Becker-Hickl / PIMU University, Nizhny Novgorod,
Russia)
12:30 - 13:15 Lunch
13:15-14:00 Computer-aided analysis of multi-modal image data
Anton Mateasik (ILC CSTI SR, Slovakia)
14:00 — 14:45 Time- and angle-resolved photoelectron spectroscopy
Oleg Kornilov (MBI Germany)
14:45-15.00 Coffee break
Block L. HANDS-ON USER TRAINING
15:00 - 16:00 Hands-on user training I.
Remote access to FLIM and time-resolved spectra analysis
16:00-17:00 Hands-on user training Il
(same as session |., different participants)
17:00 - 18:00 Hands-on user training I1l.
(same as session |., different participants)
Round table DISCUSSION
18:00-18:30 Round table
18:30 Workshop Closing
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3 Task 2: E-learning and Education
Task leader: FVB-MBI

The task aims at broadening the impact of the Laserlab-Europe human resources
development activities through the creation of training videos from the user training schools
and through the identification of relevant existing e-learning materials in collaboration with
“‘NA2 — Scientific and Technological Exchanges, Task 5 Thematic Networks”. This initiative
permits reaching the entire community, irrespective of geographical or thematical focus of
training events, thus increasing effectiveness.

The lectures from the User-Training Workshop on Data Analysis in Time-Resolved Imaging
and Spectroscopy (TRIS) are available online in the Laserlab-Europe cloud, for internal use
of Laserlab-Europe members and participants in the training event.
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