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Self-management with purpose and clarity

Richard Zeltner
RD Group Leader at Menlo Systems GmbH, Optica Ambassador

Effective goal setting, long-term career planning, navigating different career options and prioritizing,
and organizing tasks in day-to-day work are critical skills in any professional career — yet, in contrast to
technical skills, they are rarely consciously developed among STEM-graduates. In this talk | will introduce
tools and methods that help students to develop a long-term vision for their own career and manage the
increasing inflow of tasks and requests that frequently come with career advancement.

Testing the quantum theory with accurate laser spectroscopy

Piotr Wcisto
Nicolaus Copernicus University in Torun, Poland

The development of modern laser technologies opened the way to new and exciting research fields
focusing on testing quantum theory and searching for new physics beyond the standard model. On the
one hand, the key technological components are continuous wave laser systems, spectrally very narrow,
with a wide modulation band, which allows them to be tightly locked to ultrahigh finesse optical cavities.
This provides the technological possibility of generating a laser field with very high power packed into an
extremely narrow spectral range. The second key component is femtosecond lasers operating in the opti-
cal frequency comb configuration, which enable the measurement of optical frequencies with an accuracy
exceeding 1 Hz. The combination of these two technologies provides an ideal tool for ultra-accurate atomic
and molecular spectroscopy, i.e. it allows for generating an electromagnetic wave with a very well-defined
frequency (not only spectrally narrow, but also with the controlled absolute frequency). | will talk about
our projects that use these technologies for the purpose of testing quantum theory and searching for new
physics. | will show the results of a project aimed at searching for dark matter and the variability of fun-
damental constants using optical atomic clocks [1, 2]. | will present the progress in the project aiming at
testing quantum electrodynamics with ultra-accurate spectroscopy of molecular hydrogen [3, 4].

References:
[1] P. Wcisto, et al., Nature Astronomy 1, 0009 (2016).
[2] P. Wcisto, et al., Science Advances 4, eaau4869 (2018).
[3] M. Zaborowski, et al., Optics Letters 45, 1603 (2020).
[4] K. Stolarczyk, et al., https://arxiv.org/abs/2502.12703 (2025).




Hows and whys of navigating academia internationally

Alessandra Carmichael-Martins
European Southern Observatory (ESO), Garching, Munich

Navigating academia in your own country can already be tedious, but moving abroad as a student or
researcher can bring both challenges and wonderful unique experiences in equal parts. Although never
planned this way, my career has taken me through several different countries, cultures and academic fields,
with just an idea of optics atits center. In this talk, | follow my own career path in optical design and imaging,
to dive into how you can create new opportunities to follow, as well as the main aspects to consider when
making big decisions in your professional career.

Where Al meets photonics — optimization of ultrashort laser pulses with
machine learning

Grzegorz Sobon
Wroctaw University of Science and Technology, Poland

Scientists agree that ultrashort laser pulses are the shortest phenomena ever observed in nature. The
current state-of-the-art laser systems can generate pulses as short as a few tens of femtoseconds routinely
(a femtosecond is one-millionth of a billionth of a second, i.e., 1 fs = 1071° s). Such short pulses fascinate
scientists from almost all areas of technical and life sciences. They allow us to observe phenomena so
fast that we cannot follow them using any other method. Unfortunately, lasers capable of emitting pulses
that short are usually quite complicated and expensive setups, absolutely not designed to be used outside
the scientific laboratory. Scientists using such lasers very often spend long hours (and sometimes even
months!) on them to squeeze out another femtosecond.

The presentation will introduce you to the fundamentals of ultrashort laser pulse generation, focusing
on the most simple, straightforward, and robust approach — based on optical fibers. We will discuss the
potential application of Al to optimize femtosecond lasers, and our journey toward a “smart laser”.

Survive, strive and thrive — academic realities in Poland

Mateusz Szatkowski
Wroctaw University of Science and Technology, Poland

This is the talk my colleagues and | wish we had heard when we were students. I'll guide you on how
to shape a career in academia, balancing between research, teaching, and academic visibility. I'll cover
fundamental aspects of the key factors of a good research group, how to find a mentor, what strategies
to adopt to increase your chances of being hired, and finally, how to increase your chances of staying in
academia if that's your long-term goal. Stipends, scholarships, contracts, side incomes, funding bodies,
and their programs. There is no universal formula, but knowing the rules can help you make informed
decisions and avoid the most common pitfalls.
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Preliminary studies on the usage of fiber optic sensors in tribology for the
assessment of the surface status on various PVD/CVD coatings

Grzegorz Orlicki
Gdansk University of Technology, Faculty of Mechanical Engineering and Ship Technology

The moving components of machinery all operate in a specified manner which is dependent on the
structural functionality of the system. Amongst the parameters most crucial to the movement of machine’s
components are the clearances between the moving surfaces. A relative motion between parts can cause
both deformation and wear, which can lead to the malfunctioning of the machine. That opens up a need
to monitor the parameters of a machine to predict the possible failures of damaged parts. To create a
measurement system, we need data from various sensors. Small clearance between moving parts makes it
difficult to add new sensors. Optic fibers can be a solution for this problem, because of their thin diameter,
flexibility, and immunity to electro-magnetic fields. Our previous research focused on measuring distance
to metallic surfaces. Specialized PVD coatings are often used to modify friction conditions, so it is important
to identify their influence on fiber optic sensors’ measurements.

Electric-field metrology of a terahertz frequency comb using Rydberg atoms

Wiktor Krokosz
University of Warsaw

Terahertz radiation finds an increasing number of applications, yet efficient generation and detection re-
main a challenge and an active area of research. In particular, the precise detection of weak and narrowband
terahertz signals is notoriously difficult. We employ a novel type of detector based on Rydberg atoms to
both probe and calibrate a terahertz frequency comb over an octave-spanning range, yet with a MHz-level
selectivity. We calibrate the intensity of the electric field of the comb against the fundamental atomic prop-
erties, while achieving the intensity (power) sensitivity down to 90.3 fW cm—2 Hz_o'5(3.67fW Hz_o's) within
a single mode of the frequency comb, all in a room-temperature operation. Our results elucidate the tran-
sition of terahertz frequency combs into the quantum regime, enabling high-precision and high-sensitivity
spectroscopy. This breakthrough allows terahertz science to better leverage revolutionary techniques de-
veloped for optical frequency combs.




Measurement of the wavefront of a single photon beam carrying orbital
angular momentum with a fast time-stamping TimePix3 camera

Jakub Lewandowski
University of Warsaw

We present a method for measuring the wavefront of a single photon beam carrying orbital angular
momentum (OAM). We generated photon pairs using spontaneous parametric downconversion (SPDC) in
a nonlinear crystal and heralded the preparation of signal photons by detecting the idler photons with a
single photon avalanche photodiode. TimePix3 camera with an image intensifier was used for detecting
the signal photons with spatial resolution. We shaped the signal photon beam’s phase profile using a liquid
crystal spatial light modulator (SLM) and characterized it using a Shack-Hartmann wavefront sensor — local
wave vectors were determined from microlens focal spot shifts relative to a reference beam. TimePix3
enabled us to implement heralding in postprocessing and as a result we obtained better SNR than with a
standard intensified camera. Using our platform for generation and characterization of single photon beams
with arbitrary wavefront we observed quantum optical backflow: interference of two beams with positive
OAM resulting in negative local OAM in the dark fringe region.

Towards the realization of a waveguide source of photon pairs

Mikotaj Katuza
University of Warsaw

The project aims to build a waveguide-based heralded single-photon source at 800 nm, pumped by
a 400 nm laser, which uses SPDC in periodically poled KTiOPO4 waveguides. The setup was designed
to optimize pump coupling, observe guided modes, and maximize photon collection into output optical
fibers. Photon detection employs a polarization beam splitter and silicon avalanche photodiodes, which
were characterized for saturation effects. A 405 nm laser was used for initial alignment until the 400 nm
source arrives. The goal is a high-brightness, narrowband single-photon source compatible with systems
currently under development in the Quantum Photonics Laboratory at the University of Warsaw.

Low-cost, home-based Quantum Computer

Hubert Kotcz
Warsaw University of Technology

The research presents practical realizations of photonic systems that utilizes physical phenomenons
accompanying quantum computing architectures, in order to approximate the way how quantum computers
and quantum networks work in a low-cost manner. The current stage of development assumes realization
of Deutsch-Jozsza algorithm with the Linear Optics Quantum Computing, which is completely based on
linear elements — wave plates, polarizers, and polarizing beamsplitters. The developed system effectively
implement balanced and constant functions, therefore meeting the algorithms criterion.




How to easily measure a frequency ruler?

Natalia Bednarek
University of Warsaw

Invention of frequency combs was a major breakthrough in precise spectroscopy. These signals are
trains of ultrashort light pulses whose spectra consist of evenly spaced frequencies. These combs act as
optical rulers in frequency, enabling a range of high-precision measurement techniques.

Here, we investigate the experimental feasibility of SWIFTS with single-photon counting, which could
enable characterization of low-intensity frequency comb signals and new applications in quantum photon-
ics.

We generated various frequency combs using electro-optic modulation and characterized them via
Fourier transform spectroscopy, which lies at the core of the SWIFTS method. The core of our experiment
is a custom-built interferometer, which allowed us to extract the power spectral density of the combs. We
present an analysis of experimental strategies towards implementing SWIFTS with single-photon count-

ing.

Raman spectroscopy as a predictive tool for carbonization of wooden biomass

Jonatan Nyga
Gdansk University of Technology

This work presents a study on the use of Raman spectroscopy as a predictive diagnostic tool for eval-
uating wooden biomass for carbon-structures products. Although wood shows promising potential as a
precursor for functional carbon materials, its chemical and structural variability remains a challenge. The re-
search focuses on wooden offcuts, analyzed using 830 nm - near-infrared excitation to minimize background
fluorescence. Raman spectra reveal characteristic values linked to lignin/cellulose ratios and sample unity,
which appear to influence carbonization outcomes. A simplified data-processing workflow is proposed to
support material pre-selection, highlighting the role of Raman spectroscopy in optimizing biomass-based
carbon material synthesis for sensing and electronic applications.

Photon Number Resolution Using Superconducting Nanowire Single-Photon
Detector

Beata Siorek
University of Warsaw

Photon number resolution (PNR) plays an important role in fields such as quantum communication and
quantum metrology. Until recently, superconducting nanowire single-photon detectors (SNSPDs) were
considered threshold detectors. However, there are now results that indicate it is possible to distinguish
the number of detected photons by analyzing the time delay between the trigger pulse of an appropriately
attenuated laser and the SNSPD signal. Using this method in the present study, we were able to distinguish
events corresponding to one- and two-photon pulses.




Ac-Stark lattice modulation method to achieve long-lived collective Ryd-
berg excitations in atomic gas

Bartosz Niewelt
University of Warsaw

Collective Rydberg excitations have become an area of increasing interest across various important do-
mains of physics. These excitations show great promise for applications in fields such as quantum informa-
tion processing, quantum simulators, and ultra-sensitive electrometry. However, in practice their experi-
ence short thermal dephasing time, which, at typical experiments is limited to no more than a microsecond.

We propose a novel approach based on Ac-Stark phase modulation of a quantum memory ensem-
ble, which has the potential to freeze atomic coherence and completely suppress thermal decoherence ef-
fects. This protocol was implemented by interfering two off-resonant laser beams with the atomic medium,
demonstrating that it is possible to achieve a ten-fold increase in lifetime. To validate our findings, we sim-
ulated the evolution of atomic coherence in phase space, accounting for factors such as the finite duration
of the modulation pulses, imperfect alignment of the experimental setup, and atomic motion across various
velocity classes.

Our experimental results showed an improvement in lifetime by more than a factor of 10, approaching
the natural lifetime of the Rydberg state limited by spontaneous and radiative dephasing. The proposed
protocol enables measurements of Rydberg interactions over extended timescales, which is often essen-
tial for applications in electrometry or for utilizing long-lived collective qubits in quantum simulations and
computational interfaces with light.

Spatiotemporal dynamics of ultrafast fiber lasers

Ashish Tiwari
Institute of Physical Chemistry, Polish Academy of Sciences

Multimode fibers (MMFs) have seen a resurgence of interest in recent years as a potential solution for
wavelength conversion, beam reshaping and in upscaling the power of ultrafast fiber lasers. The dynamics
of spatiotemporal nonlinear waves still lack comprehensive understanding and present numerous funda-
mental questions. Specifically, the nascent field of multimode fiber lasers remains largely unexplored, of-
fering promising prospects for new physics and further energy scaling. However, controlling the dynamics
of multimode fiber lasers poses significant challenges, necessitating extensive further studies for practical
deployment. The aim of my research is to develop multimode fiber oscillators and to explore their intricate
dynamics, to advance current understanding of the physics underlying spatiotemporal mode-locking, and
to gain deeper insights into the advantages and limitations of this novel laser technology.




Use of liquid crystal materials as a light beam control element in tunable
couplers

Aleksandra Merchel
Military University of Technology

The development of optical fibre sensors stands as a testament to the relentless pursuit of innovation
in sensing technologies. However, we are still looking for a new solution that can affect light propagation
in an optical path of sensor arrangements. Many measuring systems use couplers to split the beam into
several tracks. In the proposed work, we focused on creating a tunable coupler in the selected range using
additional materials controlled by an electric field. Many works are connected with placing the coupler
in the liquid crystal, but such an approach causes a change in both arms. In our works, we focus on the
influence of only the change of power in a coupled arm. The first results show that it is possible to create a
new tunable coupler by setting the appropriate technological parameters, including the distance between
tapers, their diameter, and the type of liquid crystal that will surround them

fs-Laser Inscriptions in Fiber Bragg Gratings

Maja Rynkiewicz
University of Warsaw

Femtosecond lasers can be a tool to directly inscribe fiber Bragg gratings in standard optical fibers. For
that, the ultrafast beam gets focused onto the fiber core, where then the refractive index is locally modified
due to nonlinear absorption and multiphoton ionization. Creating a periodic refractive index pattern causes
a specific wavelength of the light to be reflected (Bragg wavelength) while other wavelengths pass. This
can enable applications like dispersion control or wavelength filtering. In this project, a setup for alignment
of the ultrafast beam was constructed, including an imaging system for precise alignment of the focal spot
onto the fiber core.

Upconverting NaYF4:Yb/Er Nanoparticles Inside a Tunable Fabry-Perot Pla-
nar Microcavity

Tymoteusz Kedzior
University of Warsaw

Upconversion is a nonlinear optical phenomenon involving the sequential absorption of lower-energy
photons and the emission of higher-energy photons. The main challenge in the practical application of
upconversion is the requirement for high-power lasers, which hinders its use in systems such as optoelec-
tronic devices. In this work, a solution to this problem is proposed by placing upconverting NaYF4:Yb/Er
nanoparticles in a tunable optical microcavity and exciting them with a laser beam at a wavelength of 973
nm. The constructed experimental setup increased the power of the excitation beam due to the resonance
effect within the cavity, which was confirmed by analyzing the radiation emitted by the nanoparticles.




GRoMIT — Galinstan Rotating Mirror Telescope with an Off-Zenith Obser-
vation System

Piotr Maruszak
Warsaw University of Technology

We have designed, constructed, and are currently in the process of testing a miniature, Galinstan (Ga,
In and Sn alloy) liquid mirror-based telescope system. The core part of the designed telescope system is a
rotational main mirror of diameter 250 mm, which optical surface is created by rotating a 3D printed mirror
container. Our design allows for interchanging the focal length between 1200 and 2000 mm. The main
mirror is rotated by using a BLDC motor with Hall-sensor based PID speed control, coupled with a planetary
gear module and a belt transmission to achieve the required frequencies while avoiding vibrations. The
secondary mirror is motorized, allowing the operator to change the optical path. On the top of the system,
a motorized, directional mirror provides the ability to view off-zenith objects up to 30deg above the horizon
without losing any light falling onto main mirror.

Architecture of an Optical Spectrum Analyzer System with a Tunable VC-
SEL Source

Piotr Araszkiewicz
Politechnika Warszawska

The poster presents the preliminary architecture of an optical spectrum analyzer system based on a
tunable HCG-VCSEL laser source and an RFSoC signal processing platform. The concept combines a ramp
signal generator, a voltage-controlled oscillator (VCO), and a tunable laser to generate a sinusoidal sig-
nal whose frequency is correlated with the laser wavelength. The poster discusses the implementation
of FIR digital filters in FPGA to study how their length and quantity affect measurement resolution. The
RFSoC enables direct sampling of GHz-range signals from the photodetector and parallel filtering. The
hardware setup also includes an optical circulator, a reflective element such as a Bragg grating, and a
custom-designed BALUN board to reduce modulation path losses and convert FMC to SMA interface.

Reduction of the spatial coherence with Digital Micromirror Device

Klaudia Saluk
Wroctaw University of Science and Technology

Spatial coherence of the optical field describes the correlation of two points of the field in the transversial
plane. There is a direct relation between the spatial coherence and the ability of the field to interfere.
Tailoring of the spatial coherence is crucial for various applications, especially those where the unwanted
interference provides image artifacts. Altouigh numerous methods to control spatial coherence have been
proposed so far, there is still a need for a method that is precise and easy to adjust. In this work we propose
a method that employes vortex lattices — stable phase singularities, superposed into a series of holograms
displayed on the Digital Micromirror Device. We analyze various parameters of the lattice such as lattice
density, number of holograms, detector exposure time and its stability on the spatial coherence value. With
that we are able to fully charaterise our method and define its limit, pointing towards further applications.




Adaptive Compression of Femtosecond Laser Pulses with a Liquid-Crystal
Spatial Light Modulator for Multiphoton Microscopy

Patrycja Wysowska
Wroctaw University of Science and Technology

Multiphoton microscopy is a powerful imaging technique enabling deep-tissue visualization with high
spatial resolution and minimal photodamage. Its effectiveness depends on using short, clean excitation
pulses that enhance nonlinear signal generation and image quality.

Our ongoing research focuses on compressing femtosecond laser pulses using a 4f pulse-shaping setup
with a liquid-crystal spatial light modulator (LC-SLM). Positioned in the Fourier plane, the SLM applies pro-
grammable, wavelength-dependent phase delays to compensate for group delay dispersion. After com-
pleting system calibration, current efforts are devoted to implementing an adaptive optimization algorithm.
A two-photon detector serves as the feedback source, enabling iterative tailoring of the LC phase mask
to maximize detected two-photon signal and achieve near-transform-limited pulse durations optimized for
multiphoton excitation.

Floguet-Liouville approach to efficient solving non-equilibrium steady states
for Rydberg radio frequency receivers

Bartosz Kasza
University of Warsaw

Multi-level atoms, e.g. excited to Rydberg states, present many unique opportunities, but present sev-
eral challenges for numerical treatment of their interaction with multiple laser fields. In hot-atom sys-
tems this is further aggravated by the necessity to include Doppler broadening. Further challenges arise
if the system is time-dependent, as the system then doesn’t have a strict steady-state solution. Our study
presents a numerically efficient approach to solving non-equilibrium steady states, focusing on fractured
atomic loops, as exemplified by Rydberg-atom microwave sensing protocols. By manipulating terms within
the master equation and applying Fourier expansion of Floquet-Lindblad modes, we uncover new insights
into the control and coherence of atomic states under periodic driving, resulting from fracture [1]. The re-
sults are particularly relevant for superheterodyne Rydberg sensors [2], where the main question is the
efficient transfer of modulation from a weak microwave signal field to light. These findings enhance our
understanding of quantum dynamics in Floquet systems and offer potential applications in modelling quan-

tum communication, sensing and transduction protocols [3].
References:

[1] B. Kasza et al., Physical Review A 111 (5) 053718 (2025),

[2] JM. Jing et al.,, Nature Physics 16,911-915 (2020),

[3] S. Borowka et al, 18, 32-38 (2024).




Construction and assembly of GRoMiT - Galinstan Rotating Mirror Tele-
scope with an Off-Zenith Observation System

Gabriela Przybyta
Warsaw University of Technology, SCoPE — Student Club of Photonics Engineering (SKIF)

We have designed, constructed, and are currently in the process of testing a miniature, Galinstan (Ga,
In and Sn alloy) liquid mirror-based telescope system. The core part of the designed telescope system is a
rotational main mirror of diameter 250 mm, which optical surface is created by rotating a 3D printed mirror
container. Our design allows for interchanging the focal length between 1200 and 2000 mm. The main
mirror is rotated by using a BLDC motor with Hall-sensor based PID speed control, coupled with a planetary
gear module and a belt transmission to achieve the required frequencies while avoiding vibrations. The
secondary mirror is motorized, allowing the operator to change the optical path. On the top of the system,
a motorized, directional mirror provides the ability to view off-zenith objects up to 30deg above the horizon
without losing any light falling onto main mirror.

Cross evaluation of diffuse correlation spectroscopy and intravoxel inco-
herent motion MRI in measuring tissue blood flow

Neda Mogharari
Institute of Biocybernetics and Biomedical Engineering, Polish Academy of Sciences

In this study, we cross-evaluated the flow index measured by diffiuse correlation spectroscopy (DCS)
versus diffusion, perfusion and flow parameters measured by intravoxel incoherent motion (IVIM) magnetic
resonance imaging technique. A series of measurements carried out on a tissue-mimicking phantom and
human leg mucles. These comparisons provide a more comprehensive understanding of tissue’s hemody-
namics influencing the blood flow index measured by DCS.

Rydberg atom bistability in double dressed states

Tomasz Prokop
University of Warsaw

Atom vapors in room temperature and hotter can be used for sensing schemes. The large size of ryd-
berg atoms gives rise to interactions which can lead to bistability of the ryberg atom population, which is
observable in laser transmission signals. This can provide increased sensitivity to RF field-induced changes
in the tramission signal giving lower uncertainties for RF field measurements.

This bistability was usually achieved with a 3 level scheme with a probe laser between low n states
and a coupling laser tuned to a transition to a rydberg atom level. In cases where more lasers were used
the considered probe laser transmission spectrum was still observed as a function of the rydberg coupling
laser detuning which shows less features than probe detuning. In my work | present a double dressed state
approach — a 4 level scheme with 2 coupling lasers and 1 Rydberg state.
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Tunable polarization response of anisotropic plasmonic nanostructures fab-
ricated with nanosphere lithography

Maksymilian Ogorzatek
University of Warsaw

Anisotropic plasmonic nanostructures with tunable polarization response have emerged as a promising
platform for advanced photonic applications, including polarization- sensitive detection, optical communi-
cation, and nanophotonic devices. These nanostructures enable selective interaction with both linear and
circularly polarized light, offering

control over plasmonic resonances. Despite their potential, scalable fabrication remains a challenge. In
this study, we present a straightforward method for large-area fabrication of anisotropic nanostructures
with polarization sensitivity. By combining modified nanosphere lithography with multistep glancing angle
deposition, we create non-periodic arrays of asymmetrically metal-capped dielectric spheres. These struc-
tures exhibit tunable linear (LD) and circular dichroism (CD) over the VIS-NIR range, with spectral features
modulated by varying the angle of light incidence and adjusting parameters such as sphere size, metal
type, and deposition angle. The results demonstrate the impact of fabrication conditions on polarization-
sensitive responses, offering insights into the development of highly customizable anisotropic plasmonic
systems.

Ultraweak Photon Emission - literature review

Oliwia Zawistowska
Faculty of Physics, University of Warsaw

Ultraweak Photon Emission (UPE) refers to the spontaneous emission of a very small number of photons
(typically 10-100 photons/cm2s) from biological organisms, primarily driven by mitochondrial activity and
reactive oxygen species (ROS). While closely related to delayed luminescence (DL), UPE remains under-
researched and its mechanisms—-ranging from oxidative stress to possible quantum phenomena — are still
not fully understood. In this poster there will be presented the current state of knowledge about UPE’s
mechanisms and ways of measuring that phenomenon.

Raman Spectroscopy of wood phantoms.

Krzysztof Stowinski
Gdansk University of Technology

This study explores the use of Raman spectroscopy to analyze wood phantoms — artificial samples made
from controlled mixtures of cellulose and resin. Unlike natural wood, which varies in composition, wood
phantoms offer consistent and repeatable properties, making them ideal for spectroscopic analysis refer-
ence. An 830 nm near-infrared laser was used to reduce fluorescence. Phantom samples with varying cel-
lulose content were examined, and the resulting spectra were processed using simple baseline correction.
The results show that Raman spectroscopy can effectively detect and differentiate between cellulose and
resin, allowing for the assessment of their relative concentrations between samples. This demonstrates
the potential of wood phantoms as reliable reference materials in optical studies of wood.
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Design of fiber-based dispersive elements for quantum information sci-
ence

Antoni Skoczypiec
University of Warsaw

Fiber Bragg gratings (FBGs) are fiber-based dispersive elements that have a range of applications in
telecommunication and sensor construction. Modifications to uniform FBGs result in different phase and
spectral responses, allowing for the construction of dispersion-compensating filters, pulse shapers and
multiplexers. We present a genetic algorithm which can design a Bragg grating, given its parameters, such
as length, spectrum and wavelength-dependent phase response. In particular, the algorithm can improve
desired parameters starting from already known grating designs. We show several examples of algorithmi-
cally synthesized designs, which turn out to have better performance than filters with known apodization
profiles. To verify the validity of the algorithm, we also measured spectrum and index modulation of a
chirped FBG fabricated at University of Southampton. The results show that the developed algorithm can
be used to design Bragg gratings with desirable parameters for sensing and as a part of larger photonic
systems.

Spatial coherence tailoring with spatial light modulators

Adrian Walczyk

Wroctaw University of Science and Technology

Spatial coherence of light describes the correlation between two points of the optical field. It is often
associated with the ability of light to interfere, producing fringes or speckles. However, some of these
may be considered as disruptive, thus reducing spatial coherence improves certain systems, eg. imaging
ones. One of the most common methods utilizes rotating ground glass diffusers, where the resulting spatial
coherence depends on the diffuser’s grit, beam diameter, and rotation frequency. We propose an alternative
method, based on lattices of optical vortices — stable phase singularities. These are displayed through
DMD, a binary type of spatial light modulator, offering a fully automated and easy-to-adjust system to
reduce spatial coherence. In this work, we will present the hologram designing process, introducing the
beam shaping with DMD, how vortex lattices are constructed, and what their parameters mean to spatial
coherence.

12



Talbot interferometry: A simulation-backed overview of a phase-constrast
imaging technique

Néstor Corral
Universidad de Valladolid

X-ray imaging methods often present difficulties on the identification of structures of similar absorp-
tance, requiring higherirradiation for such zones which can be harmful for the patient. This poster introduces
and explains the basis for a different technique for image acquisition: Talbot (or Talbot-Lau) interferome-
try. This method allows X-ray images to be reconstructed according to the phase shift the incident beam
undergoes as it probes the subject.

To both validate the approach, and explore the optical phenomenon, setup influence, and image analysis
and reconstruction, a simulation of a simple Talbot-Lau interferometry experiment was carried out. The
results of this experiment, and of the phenomenon as a whole are presented in this poster.

Self-referenced interferometry for characterization of sub-nanometer pulses

Ksawery Mielczarek
University of Warsaw

Sub-nanometer single-photon pulses can effectively encode qudits, match absorption lines of quan-
tum memories, and be generated by quantum dots. At the same time, they are difficult to characterize.
We examined whether the so-called SPIDER technique can be used for this purpose. Before moving into
the quantum regime, we successfully measured classical pulses at a 1550 nm with a spectral width of
1.5 nm using polarization-based SPIDER. The key problem in further reducing this value was identified
as polarization crosstalk between the interferometer arms. To overcome this challenge, we suggest using
the Shaper-Assisted Collinear (SAC) SPIDER method. In this setup, the temporal delay is introduced via a
sinusoidal intensity filter applied by an optical pulse shaper. Our, initial measurements with SAC SPIDER
are very promising, showing reduced noise dependence, simplified implementation and calibration, while
maintaining the collinearity of the system — crucial for setup stability.

Advanced Generation of Ultrashort Pulses through Fiber Supercontinuum
Seeding at 920 nm

Bartosz Fabjanowicz
Institute of Physical Chemistry, Polish Academy of Sciences

This work aimed to develop an all-fiber ultrafast laser operating at 920 nm by leveraging supercon-
tinuum generation. The seed source was an all-fiber oscillator mode-locked by a nonlinear loop mirror,
producing 15 ps chirped pulses at 1030 nm. Self-phase modulation, enabled by precompression of these
pulses through spectral filtering, was demonstrated to efficiently broaden the spectrum down to 920 nm
range.
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