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About the Conference 
 
Traditional meetings of astronomers at Bezovec will write their 57th chapter in 2025. The main focus 
of the conference, which will be held from 6 to 8 June 2025, will be the presentation of the scientific 
research activities of young astronomers, mainly university students. 

Conferences on the achievements of stellar astronomy are among the prominent events organized 
annually by the Slovak Astronomical Society and the M. R. Štefánik Observatory and Planetarium in 
Hlohovec. These meetings have traditionally enabled the exchange of experience between profes-
sional astronomers and those interested in variable star as well as other fields of astrophysics. From 
2020, we have expanded the conference focus and given space to other areas, e.g. presentations of 
the activities of Slovak institutions in various fields of astronomical research (2020, 2024) or discussions 
on new scientific as well as older, lesser-known findings in the history of astronomy (2022). 

This year we will build on the successful Bezovec 2021 and Bezovec 2023 as well as the Meetings of As-
tronomy and Astrophysics Students, which took place in June 2022 in Ostrava and April 2024 in Hradec 
Králové during the Meetings of constituents and collective members of the Czech Astronomical Society. 

The traditional Bezovec conference will be held on June 6 – 8, 2025, in the Guesthouse on Bezovec. 
The Faculty of Science of the P. J. Šafárik University in Košice, the Faculty of Mathematics, Physics, and 
Informatics of Comenius University in Bratislava, and the Czech Astronomical Society will also partici-
pate in its preparation and organization. 

The main theme of the conference will be the presentation of the scientific research activities of young 
astronomers in various fields of astronomical research. In particular, students from all levels of univer-
sity studies are invited to the conference to present the results of their research achieved not only 
during the preparation of their theses. In addition to the presentations, participants can also discuss 
the possibilities of mutual cooperation in astronomical research. 

On April 27, 2025, at the age of only 25, our friend, colleague, talented young scientist with great in-
sight, enthusiastic astrophotographer and exceptionally kind-hearted young man Samuel Amrich 
passed away. Samuel has attended all previous editions of the Conference of Young Astronomers as 
well as the Meetings of Astronomy and Astrophysics Students. This year's Conference of Young Astron-
omers - Bezovec 2025 will be dedicated to Samuel Amrich. 

 

          assoc. prof. RNDr. Rudolf Gális, PhD.  
chair of conference organizing committee  

https://sas.astro.sk/
http://www.hvezdaren.org/
http://www.hvezdaren.org/
https://www.astro.sk/iau100/bezovec/index.php/previous-conferences/rocnik-2020/
https://www.astro.sk/iau100/bezovec/index.php/previous-conferences/year-2024/
https://www.astro.sk/iau100/bezovec/index.php/previous-conferences/year-2022/
https://www.astro.sk/iau100/bezovec/index.php/previous-conferences/year-2021/
https://www.astro.sk/iau100/bezovec/index.php/previous-conferences/year-2023/
https://www.asu.cas.cz/%7Esvanda/SW2022/
https://www.asu.cas.cz/%7Esvanda/SW2024/
https://www.astro.cz/
https://penzionnabezovci.sk/
https://www.upjs.sk/prirodovedecka-fakulta/
https://fmph.uniba.sk/
https://fmph.uniba.sk/
https://www.astro.cz/
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Participants 
 
Samuel Amrich, Institute of Experimental Physics of Slovak Academy of Sciences in Košice (in memoriam) 

Kamil Bicz, University of Wrocław 

Peter Butka, Technical University of Košice 

Michal Ciesla, Charles University in Prague 

Patrik Čechvala, Institute of Physics of the Czech Academy of Sciences in Prague 

Andrej Dobrotka, Slovak University of Technology in Bratislava 

Pavol A. Dubovský, Vihorlat Observatory in Humenné 

Rudolf Gális, P. J. Šafárik University in Košice 

Ľubomír Hambálek, Astronomical Institute of Slovak Academy of Sciences in Tatranská Lomnica 

Filip Janák, Comenius University in Bratislava 

Matúš Kamenec, P. J. Šafárik University in Košice 

Silvia Kostárová, Institute of Experimental Physics of Slovak Academy of Sciences in Košice 

Róbert Kožurko, M. R. Štefánik Observatory and Planetarium in Hlohovec 

Hana Kučáková, Silesian University in Opava / Charles University in Prague 

Vitalii Kuksenko, Comenius University in Bratislava 

Pavol Mártonfi, P. J. Šafárik University in Košice 

Mishal Nadeem, Astronomical Institute of Slovak Academy of Sciences in Tatranská Lomnica 

Roman Nagy, Comenius University in Bratislava 

Tomáš Ondro, Mendel University in Brno 

Mária Paprskárová, Comenius University in Bratislava 

Štefan Parimucha, P. J. Šafárik University in Košice 

Karol Petrík, M. R. Štefánik Observatory and Planetarium in Hlohovec 

Jana Sedmáková, M. R. Štefánik Observatory and Planetarium in Hlohovec 

Filip Smorada, Charles University in Prague 

Rebecca Szabó, Charles University in Prague 

Jiří Šilha, Comenius University in Bratislava 

Ladislav Šmelcer, Observatory in Valašské Meziříčí 

Michal Šturc, Comenius University in Bratislava 

Michal Švanda, Charles University in Prague / Astronomical Institute of the Czech Academy of  
Sciences in Ondřejov 

Juraj Tóth, Comenius University in Bratislava 

Tomáš Vörös, Comenius University in Bratislava 
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Conference Programme 

Friday, June 6, 2025 

16:00 – Registration of participants 

18:00 – Opening ceremony 

18:10 – Scientific session 1 – In memory of Samuel Amrich 

Peter Butka, Šimon Mackovjak - Young Scientist - Samuel Amrich 

19:00 – Dinner 

20:00 – Welcome cocktail 

Saturday, June 7, 2025 

08:00 – Breakfast 
09:00 – Scientific session 2 

Juraj Tóth, Pavol Matlovič, Leonard Kornoš, Tomáš Paulech, Pavol Zigo, Martin Baláž,  
Tomáš Voros, Maria Paprskárová, Filip Hlobík, Adriana Pisarčíková, Veronika Pazderová,  
Jaroslav Šimon - AMOS global meteor network - status and results 

Vitalii Kuksenko, Eva Lilly, Jiří Šilha - Investigating trends and transformations of Centaur  
surfaces 

Mária Paprskárová, Juraj Tóth - Meteoroid dynamics and light emission modeling using 
gross-fragmentation and differential ablation 

Tomáš Vörös, Juraj Tóth - Determining the mineralogical densities of meteoroids 

10:20 – Coffee break 

10:40 – Scientific session 3 

Roman Nagy - From Gaia to Euclid 

Filip Janák, Roman Nagy - Precession of the Galactic warp with Gaia DR3 

Michal Šturc, Roman Nagy, Filip Janák - Galactic warp in rotated galactic coordinates 

11:40 – Coffee break 

12:00 – Scientific session 4 

Štefan Parimucha, Matúš Kamenec, Olga Vozyakova, - Eclipsing binaries in the era of large 
surveys and big data 

Ľubomír Hambálek, Andrii Maliuk - TESS Phase light curves of binaries and search for a close 
match in a pre-compiled database 

Andrej Dobrotka, Jozef Magdolen, Martin Melicherčík - Hunting for characteristic frequencies 
of fast variability in cataclysmic variables 

13:00 – Conference photo 

13:05 – Lunch 

14:00 – Conference trip (Bezovec Hill or Tematín Castle) 
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16:30 – Scientific session 5 

Pavol Mártonfi, Rudolf Gális, Jaroslav Merc - Outbursts and eclipses on the light curve of the 
symbiotic system AX Persei 

Ladislav Šmelcer - Photometry of eruptive stars 

Pavol A. Dubovský - Search for the Nova Super-remnants candidates 

17:30 – Coffee break 

17:50 – Scientific session 6 
Jiří Šilha, Danica Žilková, Peter Jevčák, Tomáš Hrobár, Vitalii Kuksenko - Artificial space ob-
jects characterization using low- and high-resolution spectroscopy 

Filip Smorada - TTV analysis of triple system lambda Tauri 

Rebecca Szabó - Architecture of planetary systems and their effects on the occurrence  
of stellar flares 

19:00 – Dinner 
20:00 – Opportunities, general discussion 
21:00 – Slovak Astronomical Society Social Evening  

Sunday, June 8, 2025 

08:00 – Breakfast 
09:00 – Scientific session 7 

Michal Švanda - Ensemble averaging in solar physics 

Silvia Kostárová, Šimon Mackovjak, Adam Majirský, Samuel Amrich - Early detection  
of geoeffective CIRs from L5 

Patrik Čechvala on behalf of the SST-1M collaboration - Gamma-ray Astronomy with SST-1M 
Imaging Atmospheric Cherenkov Telescopes 

Kamil Bicz, Robert Falewicz, Petr Heinzel, P. Preś, D. Moździerski, A. Pigulski, D. Marchev, 
K. Kotysz, T. Atanasova, G. Yordanova, A. Georgiev - Observational signs of limited flare area 
variation and peak flare temperatures estimations in main-sequence flaring stars 

10:30 – Coffee break 

10:50 – Scientific session 8 

Tomáš Ondro, Rudolf Gális - Cosmological Particle Mesh Code HEDGEHOG 

Olga Vozyakova, Matúš Kamenec - Web interface for extracting light curves from the TESS 
mission 

Michal Ciesla - The (still fit) FITS format and the curse of organic growth 

Mishal Nadeem - Investigating Gamma Ray Attenuation Parameters of Epoxy-Fiber Cloth 
Composite Layers Through Simulation and Experimentation 

12:10 – Closing ceremony 
12:30 – Lunch 
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Book of Abstracts 
Peter Butka, Šimon Mackovjak - Young Scientist - Samuel Amrich 

The essence of science is to ask the right questions and then seek answers to them. In this remem-
brance of Samuel Amrich, we present what questions he asked on the topics of sprites, mapping iono-
spheric disturbances, and using the planned Vigil mission for space weather monitoring. We will also 
present how he addressed each challenge and the results he achieved. 

 

Juraj Tóth, Pavol Matlovič, Leonard Kornoš, Tomáš Paulech, Pavol Zigo, Martin Baláž, Tomáš Voros, 
Maria Paprskárová, Filip Hlobík, Adriana Pisarčíková, Veronika Pazderová, Jaroslav Šimon - AMOS 
global meteor network - status and results 

AMOS (All-Sky Meteor Orbit System) is an automated, intensified meteor detection system operating 
in both the Northern and Southern Hemispheres, monitoring meteor activity 24/7 in the optical range 
up to +4 magnitude, mainly in mid-range of meteor brightness from -3 to +2 magnitude. We present 
the current status of network of 17 all-sky and 17 spectral stations. The system was invented and de-
veloped by Comenius University in Bratislava to detect and characterize weak meteor showers and to 
provide comprehensive information about the dynamical and physical nature of meteoroids in the 
millimeter to decimeter size range worldwide. AMOS operates in collaboration with several institu-
tions, including the IAC (Canary Islands), SpaceObs and Paniri Caur Observatory (Chile), the University 
of Hawaii and SMA, Curtin University in Perth, and the Cederberg and Rogge Cloof Observatories in 
South Africa, and recently a new spectrograph installed in partnership with the Vatican Observatory in 
Arizona. We present results of notable meteor showers, special meteor events as meteor clusters, and 
case studies aimed at the detailed dynamical and physical characterization of selected meteors with 
achondritic signs, including analysis of their spectral properties. 

 

Vitalii Kuksenko, Eva Lilly, Jiří Šilha - Investigating trends and transformations of Centaur surfaces 

Centaurs belong to a group of small bodies in the outer Solar System with perihelia and semi-major 
axes between the orbits of Jupiter and Neptune. These objects have unstable orbits due to gravita-
tional perturbations from giant planets. Color photometric observations of minor planets of the outer 
Solar System have shown that the surface properties of the Centaurs differ from other objects in that 
region showing a striking color bimodality, which suggests that Centaurs can be divided into two pop-
ulations – with ultra-red surface color and with neutral gray surface color. Recent studies have also 
shown correlations of Centaur surface colors with their orbital inclinations and diameters. However, 
most previous conclusions have been made on small numbers of studied objects, so it is desirable to 
conduct photometric observations of a larger set of Centaurs combined with older data to test the 
proposed hypotheses and connections. 

In this presentation, we will first review some basics knowledge on Centaurs and introduce possible 
explanations of color bimodality of Centaurs which include different origin of these objects, cometary 
activity (so-called “blanketing effect”), or space weathering effects. In order to confirm some of these 
mechanisms, we are collecting broadband color data of a large sample of Centaurs using the facilities 
of the Gemini observatory and other large telescopes. We will present some of our preliminary results 
of analysis of Centaur colors from archive and newly collected data. 
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Mária Paprskárová, Juraj Tóth - Meteoroid dynamics and light emission modeling using gross- 
fragmentation and differential ablation 

Meteoroids - numerous small bodies in the Solar System - frequently collide with the Earth. Their in-
teraction with the atmosphere causes them to decelerate and heat up, leading to ablation and often 
fragmentation. Both processes affect the dynamics and the amount of emitted light. The features  
visible on the light curves (luminosity over time) allow us to determine break-up times, the size and 
amount of fragments, and changes in ablation rate. These outward signs are indicative of the compo-
sition and inner structure of the body.  

We model the atmospheric flight of a meteoroid adjusting several parameters to gain a fit as close as 
possible to the observed behavior. Our goal is to infer the physical properties and predict the potential 
strewnfield of meteors. In the light curve analysis, we focus on identifying fragmentation and differen-
tial ablation, looking for connection between them. In our presentation, we will compare two  
approaches to model the meteoroid's structure and the differential ablation resulting from it. We will 
present our results illustrated on several cases captured by AMOS cameras. 

 

Tomáš Vörös, Juraj Tóth - Determining the mineralogical densities of meteoroids 

Meteoroids usually have porous structure and therefore their density can be defined in two ways: bulk 
density as mass divided by the volume of whole body, and mineralogical density as mass divided only 
by the volume of the material itself, disregarding the voids inside. We will present a method of deter-
mining the latter which is based on solving the heat equation in a meteoroid during the preheating 
phase. In our numerical simulation, we assume that meteoroids are homogeneous spheres and take 
into account the temperature dependence of thermophysical properties of materials, black-body radi-
ation, and the atmospheric density profile calculated by an atmospheric model. We utilise data from 
the AMOS all-sky cameras to simulate a few test meteoroids and find which mineralogical density  
offers the best fit to the observation. 

 

Roman Nagy - From Gaia to Euclid 

The galactic research has been fundamentally reshaped in recent decades due to substantial techno-
logical progress. A key development in this transformation represents the ESA Gaia mission, which has 
provided precise astrometry and kinematics for billions of stars in the Milky Way, enabling detailed 
mapping of both the inner and outer Galactic structure. Furthermore, the recently launched ESA Euclid 
mission expands the scope of such investigations into the deep space. The analysis of extragalactic 
objects, galaxies and galactic clusters requires advanced computational methodologies. Consequently, 
the incorporation of machine learning techniques and AI is now a critical component of galactic re-
search. This presentation will provide an overview of the contributions of Comenius University to ga-
lactic research, from observational analyses, numerical simulations, to the application of AI in this  
scientific transition from Gaia to Euclid. 

 

 

 



 
June 6 – 8, 2025 

                               Conference of Young Astronomer Guesthouse on Bezovec, Nová Lehota 
 

Book of Abstracts   8 

Filip Janák, Roman Nagy - Precession of the Galactic warp with Gaia DR3 

The Galactic warp has been extensively studied over the past decades, with recent works focusing on 
its precession. The first measurement of the warp precession, reported by Poggio et al. (2020) and 
supported by Cheng et al. (2020), revealed unexpectedly high values of ∼10 km/s/kpc, significantly 
exceeding theoretical predictions. Standard warp formation models, including torque of the dark halo 
on the disc (Dubinski & Chakrabarty 2009), torque on the disc due to misalignment of the halo and the 
disc (Jiang & Binney 1999), and intergalactic matter accretion (López-Corredoira et al. 2002), predict 
much lower precession rates of 0.1–1.5 km/s/kpc. The large precession values reported in recent years 
challenge the view of the warp as a long-lived, stable structure and instead suggest a transient dynam-
ical response to some external perturbations. 

We aim to better constrain the precession of the Galactic warp using the kinematic data from the Gaia 
DR3. Compared to the Gaia DR2, the improved precision and extended dataset of the Gaia DR3 provide 
a significant advancement over previous measurements, allowing for a more detailed characterization 
of the Galactic warp and its precession. 

 

Michal Šturc, Roman Nagy, Filip Janák - Galactic warp in rotated galactic coordinates 

Precise measurements of distribution of baryonic matter in galaxies show that the manifold with max-
imum density isn't a flat plane, but is warped instead. The Milky Way galaxy exhibits the same behav-
iour. The current attempts to describe the warping in the Milky Way have not yet reached a consensus 
on the best mathematical model. The most common approach is a sinusoidal wave, with a composition 
of two sinus functions yielding better results. This suggests that a more precise way to describe the 
warp could be through the Fourier series. However, the number of terms in the Fourier series that is 
necessary to describe a particular shape with a given precision depends on the chosen coordinate sys-
tem. Therefore, it might be possible that the Galactic warp described in a properly rotated galactic 
coordinate system will require fewer Fourier terms for description of the same precision. This could 
imply that the physical Galactic equator is different from the currently used coordinate Galactic  
equator. 

 

Štefan Parimucha, Matúš Kamenec, Olga Vozyakova, - Eclipsing binaries in the era of large surveys 
and big data 

Eclipsing binaries, comprising two stars orbiting in a plane aligned with our line of sight, offer critical 
insights into stellar parameters, evolutionary processes, and binary dynamics. Because of their typical 
light curve shapes, they are often discovered as a byproduct of large astronomical surveys. Ground-
based surveys, such as OGLE, ASAS-SN, ZTF and LAMOST, alongside space-based missions like Kepler, 
TESS, and Gaia, are revolutionising our study of these systems by delivering vast quantities of high-
precision photometric and spectroscopic data. We are now at the beginning of a journey that could 
revolutionise our knowledge of these objects. In this presentation, we will outline some of the prob-
lems we face in analysing these data. 
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Ľubomír Hambálek, Andrii Maliuk - TESS Phase light curves of binaries and search for a close match 
in a pre-compiled database 

We have generated a library of synthetic light curves for vast numbers of physically accurate configu-
rations of close binary stars using the code Phoebe for the main physical parameters of binary stars: 
mass ratio, orbital inclination, fill-out of Roche lobes, and temperatures of individual component stars. 
The library was extended by interpolating some steps in the parameter space. We tried to design 
a search algorithm to find a light curve closely resembling real TESS data to hint at the actual parame-
ters of the given binary star. 

Andrej Dobrotka, Jozef Magdolen, Martin Melicherčík - Hunting for characteristic frequencies of 
fast variability in cataclysmic variables 

Thanks to Kepler satellite we know that the fast variability in cataclysmic variables (CVs) is described 
by multicomponent power density spectra (PDS). It appears that these PDSs are different in high and 
low optical states, with dominant frequency close to 1 mHz present in the high state only. Since this 
conclusions were based on low number of CVs, we started a hunt for characteristic PDS frequencies in 
CVs using TESS data. Previous works by various authors suggest different interpretations for the dom-
inant frequency close to 1 mHz. We search for characteristics able to discriminate between individual 
scenarios, and we search for correlations with basic system parameters. So far we can confirm that the 
frequency distribution really peaks near 1 mHz, these frequencies appear in systems with lower incli-
nation than approximately 70 degrees, and they are not correlated with the WD mass. Finally, the 
source of the dominant mHz PDS pattern is probably not connected with the inner disc radius at least 
in the nova-like MV Lyr. 

 

Pavol Mártonfi, Rudolf Gális, Jaroslav Merc - Outbursts and eclipses on the light curve of the  
symbiotic system AX Persei 

Symbiotic stars are the widest known interacting binaries, in which the mass transfer from a cool giant 
to a hot white dwarf is carried out by the stellar wind. That results in the observed manifestations of 
their activity – outbursts associated with significant photometric and spectroscopic changes. In this 
contribution, a comprehensive study of outbursts and eclipses on the light curve of the symbiotic sys-
tem AX Persei is presented. Their two main characteristics, amplitude and duration, were measured. 
Their behaviour was compared according to the individual quiescent and active phases of the system 
for the light curves in the filters U, B, V and Rc. No outbursts and an extra eclipse in each orbital cycle 
were identified based on observations in the band Ic. The results are in good agreement with previ-
ously published findings. 

 

Ladislav Šmelcer - Photometry of eruptive stars 

Since 2015, the Observatory in Valašské Meziříčí has been running a programme of photometry of 
erupting stars with an extension to the monitoring of active eclipsing binaries. The results show that 
the activity of some systems is enormously high and the flares show large released energies. In recent 
years, other interesting aspects have appeared in the literature, such as the possible observation of 
CMEs during flares and their interaction with the companion star, but also with potential planets. All 
this is also related to the upcoming ARIEL satellite project, within which we will observe selected stars 
and refine the orbits of exoplanets. 
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Pavol A. Dubovský - Search for the Nova Super-remnants candidates 

In recent years, aesthetic astrophotography and scientific research of the universe have converged. 
Combining numerous wide-field images taken with narrowband filters into extremely long total expo-
sures has made it possible to visualize previously unseen extended structures in the sky with low sur-
face brightness. These include faint nebulae, stellar streams around galaxies, supernova remnants, and 
the like. Nova super-remnants, the remnants of repeated nova explosions, represent another promis-
ing area of study. Unlike the expanding shell from the current nova explosion, they are called "Nova 
super-remnants". 

Gas from multiple explosions interacts with each other, creating shock waves in the low density envi-
ronment. A faint emission spectrum is expected, peaking at the Hα wavelength of 656.3 nm. The first 
successful detections have already been made. The search logically began with recurrent novae, which 
erupt most frequently. Successful cases include the recurrent nova M31N 2008-12a in the Andromeda 
galaxy and the nova KT Eri, which was only suspected of being recurrent. Extended structures around 
well-known recurrent nova T CrB have also been imaged. The "Condor Telescope Array" operating in 
New Mexico, specifically designed for this purpose, plays a significant role in imaging these low surface 
brightness sources. 

However, similar results can be achieved with the equipment of advanced astrophotographers. To ob-
tain sufficient exposure times in our Central European conditions, a joint effort of several telescopes 
focused on selected objects is necessary. We started a campaign which at present time collect data 
from 9 telescopes. After a pilot campaign which depicted the faint shells of Z Cam, we are now ready 
for new discoveries. This talk is focused on methods how to select suitable target with high probability 
of Nova Super-Remnant discovery. 

The expected scientific contribution of the campaign lies in the mere confirmation that indeed all no-
vae are recurrent, just that not all of them erupt frequently enough for us to capture more than one 
outburst. Even more interesting will be information about the frequency of outbursts, expansion ve-
locity, interaction with the interstellar medium, motion of the progenitor... In this case, even a negative 
result determining the limiting surface brightness is a good result. And in addition, the acquired images 
will provide a vast amount of photometric material about the stars lying in the field of view. 

 

Jiří Šilha, Danica Žilková, Peter Jevčák, Tomáš Hrobár, Vitalii Kuksenko - Artificial space objects  
characterization using low- and high-resolution spectroscopy 

The number of artificial space objects (Resident Space Objects - RSOs) is constantly increasing due to 
two major factors. The space debris population is growing, while simultaneously several large Low-
Earth Orbit (LEO) constellations are being deployed.  

RSOs have negative effects on Earth's near environment and the health of active satellites, polluting 
atmosphere, causing potential harm to population on ground, and populating the cis-lunar region. Sat-
ellites from large constellations are threatening the preservation of the night sky and strongly contam-
inate astronomical scientific images. Studying the surface properties of RSOs through spectroscopy is 
crucial for determining the origin of space debris and assessing the magnitude of the negative impact 
that ROSs may have on their surrounding environments. 

The presented work focuses on the preliminary scientific interpretation of data acquired for RSOs from 
selected regions using photometric filters (preferably Sloan g’, r’, i’, z’) and a spectrograph covering 
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the visible wavelength region, from 300–400 nm up to 800–1100 nm. A crucial part of the research 
involves the scientific analysis of the acquired data in the context of laboratory measurements of com-
mon space materials available in the literature, as well as those collected at the Comenius University 
over the past four years through previous PhD research conducted by our space debris group. 

 

Filip Smorada - TTV analysis of triple system lambda Tauri 

The lambda Tauri system is one of the most compact triple star systems (Tokovinin 2021). It consists 
of an eclipsing binary and a nearby third component. The binary is composed of stars of spectral types 
B3V and A, and mass transfer occurs between them. Based on photometric data, the period of the 
inner orbit was determined to be P1 = 3.9529552 d with a low eccentricity e1 = 0.025. However, due to 
gravitational interaction with the third component (P2 = 33.025 d, e2 = 0.16), deviations between the 
expected and observed eclipse times occur (Fekel & Tomkin 1982). 

The aim of this work is to construct a physical model of the system using the Xitau software (Brož 2017, 
Brož et al. 2022, 2023). The equations of motion in the model include the gravitational interaction 
between components, as well as the relativistic effects on the stars and their non-trivial spatial distri-
bution caused by stellar rotation and Roche geometry. The result from this work will be a probability 
distribution of the system's free parameters, corresponding to the uncertainties in eclipse times and 
durations determined from TESS satellite observations (Ricker et al. 2015). 

 

Rebecca Szabó - Architecture of planetary systems and their effects on the occurrence of stellar 
flares 

Flares occur on stars that are magnetically active and present themselves as a large increase in the flux 
measured from a star. Many stars have planets orbiting around them, with the existence of over 5 000 
exoplanets confirmed so far and even more exoplanet candidates. Many planets have their own mag-
netic field, which possibly interferes with the star's magnetic field, inducing flares. If this were to be 
the case, Jupiter-sized exoplanets orbiting close to their star should have the most significant effect, 
considering the architecture of planetary systems. Satellite Kepler has been measuring the light curves 
of stars since 2009, with the main objective of discovering exoplanets. However, within those light 
curves, it is also possible to determine the occurrences of stellar flares. By analysing stars with a high 
rate of flares, in particular using Lomb-Scargle periodograms, I aim to statistically determine whether 
there is a relation between the period with which the flares occur on a specific star and the orbital 
period of the possible exoplanet orbiting around that star. The conclusion can then be extended to our 
own solar system, where the main cycle of the Sun's activity is suspiciously close to Jupiter's orbital 
period. The purpose of this work is to prove whether the architecture of a planetary system truly has 
an effect on the occurrence of stellar flares or whether it is purely a coincidence. 

 

Michal Švanda - Ensemble averaging in solar physics 

Some important phenomena occurring on the Sun may be considered random realizations of a back-
ground process. Such an approach can be used, for instance, in the study of convective cells (of various 
types) and sunspots. Ensemble averaging allows for the suppression of the effects of random 
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realization, revealing features common to all representatives. The applicability of this approach will be 
discussed and demonstrated through several examples. 

 
Silvia Kostárová, Šimon Mackovjak, Adam Majirský, Samuel Amrich - Early detection of  
geoeffective CIRs from L5 

The Vigil mission, planned by the European Space Agency (ESA), will monitor space weather activity in 
real time from the Sun-Earth Lagrange point L5, located 60° behind Earth in heliographic longitude. 
From this unique vantage point, Vigil will provide earlier warnings of solar activity compared to current 
missions positioned at L1, enhancing our ability to anticipate space weather threats. 

In our study, we focus on Co-rotating Interaction Regions (CIRs). CIRs form when fast solar wind 
streams originating from coronal holes interact with slower solar wind ahead of them, creating com-
pressed regions of plasma and magnetic fields. These interaction regions rotate with the Sun and ex-
tend outward in spiral arm-like structures due to the Sun's rotation and the radial outflow of the solar 
wind. CIRs can have significant effects on Earth's magnetosphere and, in some cases, they are capable 
of triggering geomagnetic storms.  

To evaluate the potential of L5-based CIRs detection, we use in-situ solar wind measurements from 
the STEREO-A spacecraft, during the period when it was near the L5 point, to train machine learning 
models for identifying CIRs automatically. Our results emphasize the challenges of distinguishing CIRs 
from other events, such as coronal mass ejections (CMEs). This study, which was part of the ESA RPA 
project ‘Vigil-ML’, may contribute to the development of a concept for integrating AI-based systems 
onboard spacecraft for real-time CIR detection. Once our model is operational, it will be capable of 
detecting CIRs 4–5 days before they become geoeffective. 

 
Patrik Čechvala on behalf of the SST-1M collaboration - Gamma-ray Astronomy with SST-1M  
Imaging Atmospheric Cherenkov Telescopes 

Gamma-ray astronomy is a rapidly developing field driven by the advancements in detection devices 
and techniques. A crucial method in this field is observation using Imaging Atmospheric Cherenkov 
Telescopes (IACTs). IACTs are large-diameter reflective ground-based telescopes which detect the faint 
flashes of Cherenkov light emitted by the particles of extensive air showers. The showers can be initi-
ated by both the primary gamma rays and cosmic rays colliding with the Earth´s atmosphere. The anal-
ysis process aims to distinguish between the primary particle types, select gamma-ray initiated show-
ers, and reconstruct the direction and energy of the incoming photons. 

The Single-Mirror Small-Sized Telescope (SST-1M) is a prototype of IACT developed by a collaboration 
of institutions from Switzerland, Poland and the Czech Republic. A mini-array of two SST-1Ms, currently 
in the final stages of commissioning, is operating at Ondřejov Observatory of the Czech Academy of 
Sciences near Prague, Czechia since 2022. 

The SST-1M telescopes utilize an innovative camera composed of a photo-detection plane based on 
silicon photomultiplier technology and fully digitized electronics. The telescopes can perform joint ob-
servation in stereo mode thanks to the precise time synchronization significantly improving sensitivity, 
angular and energy resolution. Since their installation, the telescopes have confirmed the detection of 
several galactic and extragalactic cosmic gamma-ray sources. 

This presentation will provide an overview of the SST-1M project and recent scientific achievements. 
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Kamil Bicz, Robert Falewicz, Petr Heinzel, P. Preś, D. Moździerski, A. Pigulski, D. Marchev, K. Kotysz, 
T. Atanasova, G. Yordanova, A. Georgiev - Observational signs of limited flare area variation and 
peak flare temperatures estimations in main-sequence flaring stars 

In the study of stellar flares, the traditional method of calculating total energy emitted in the contin-
uum assumes the emission originates from a narrow chromospheric condensation region with a con-
stant temperature of 10 000 K and variable flare area. However, based on multicolor data from 7 new 
flares observed in Białków and Shumen observatory and 8 previously published flares observed on 10 
main-sequence stars (spectral types M5.5V to K5V – 9 M-dwarfs and 1 K-dwarf) we show that flare 
areas had a relative change in the range of 10% − 61% (for more than half of the flares this value did 
not exceed 30%) throughout the events except for the impulsive phase, and had values starting from 
50 ± 30 ppm to 300 ± 150 ppm for our new flares and from 380 ± 200 ppm to 7 600 ± 3 000 ppm from 
previously published flare data, while their temperature increased on average by the factor 2.5. The 
peak flare temperatures for our seven observed flares ranged from 5 700 ± 450 K to 17 500 ± 10 050 K. 
Five of these flares had their temperatures estimated using the Johnson-Kron-Cousins B filter alongside 
TESS (Transiting Exoplanet Survey Satellite) data, one flare was analyzed using the SLOAN g′ and  
r′ bandpasses, and another was evaluated using both the SLOAN g′ and r′ bandpasses and TESS data. 
Using flare temperature and area data, along with the physical parameters of stars where the flares 
occurred, we developed a semi-empirical grid that correlates a star’s effective temperature and flare 
amplitude in TESS data with the flare’s peak temperature. This allows interpolation of a flare’s peak 
temperature based on the star’s effective temperature (ranging from 2 700 K to 4 600 K) and flare 
amplitude from TESS observations. Applying this grid to 42 257 flares from TESS survey, we estimated 
peak flare temperatures between 5 700 K and 38 300 K, with most flares showing peak black-body 
temperatures around 11 100 ± 2 400 K. 

 

Tomáš Ondro, Rudolf Gális - Cosmological Particle Mesh Code HEDGEHOG 

We present the methodology and initial results from the HEDGEHOG cosmological particle mesh code 
with post-processing tools to study the intergalactic medium. This could be suitable for generating 
large number of synthetic spectra with various input data and parameters, and thus ideal for interpret-
ing the high-quality data obtained from QSO absorption spectra surveys. 

 

Olga Vozyakova, Matúš Kamenec - Web interface for extracting light curves from the TESS mission 

TESS is a space observatory launched in 2018 with the primary goal of detecting transiting exoplanets. 
It provides high-cadence, long-timescale observations of nearly the entire sky, making it a valuable 
resource for studying variable stars. 

TESS data are available in the form of "cutouts"—stacks of images centred on preselected targets. 
Additionally, cutouts can be extracted from full-frame images centred on specified sky coordinates. 

TESS observations can be processed using the Lightkurve Python package, which offers a set of pow-
erful tools for handling and analysing time-series data, including the generation of light curves from 
cutouts. Lightkurve is designed for interactive use in Jupyter Notebooks. 

We present a web application that offers a graphical interface to basic Lightkurve functionality, allow-
ing users to generate light curves without the need for coding. 
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Michal Ciesla - The (still fit) FITS format and the curse of organic growth 

So you've decided to parse a FITS file yourself. You open it up in a text editor, look at the headers and 
figure you can do it on your own, maybe with the help of the FITS standard. Then you come across 
a BINTABLE and there you definitely need the standard, but it's not really an issue and it will work for 
a good while...until something titled COMPRESSED_DATA appears and, well, the standard has no men-
tion of this. What now? 

The FITS file format is a data container for astronomical observations and while it may be some 40 
years old, it still is fit enough to be the choice of the astronomical community. While astronomers like 
it for its versatility and legibility, computer scientists will enjoy the overarching design of the format in 
conjunction with some history. 

During this talk, we will dive into some interesting depths of the FITS standard, look at some of its 
quirks, then I will geek out about some computer-y nonsense, and finally we'll discuss the pitfalls of 
organic growth and why I ran into the compression roadblock -- because yes, I was the fool who tried 
this. 

 

Mishal Nadeem - Investigating Gamma Ray Attenuation Parameters of Epoxy-Fiber Cloth  
Composite Layers Through Simulation and Experimentation 

This study investigates the radiation shielding properties of novel lightweight hybrid composites 
through a combination of simulation and experimental analysis. Simulations were carried out using 
advanced tools such as WinXCom and Phy-X/PSD to evaluate key shielding parameters, including the 
mass attenuation coefficient (MAC), linear attenuation coefficient (μ), half-value layer (HVL), tenth-
value layer (TVL), and mean free path (MFP). These were compared with experimental results obtained 
using NaI (Tl) detectors and standard gamma-ray point sources (⁶⁰Co, ¹³⁷Cs, and ¹³³Ba). The composites 
consisted of epoxy resin and WS₂, coated on Kevlar fibers and fabricated using the manual lamination 
(hand lay-up) technique.  

Three composite formulations with varying ratios of (C₂₁H₂₅ClO₅) and WS₂ were studied. Experimental 
results demonstrated a decreasing trend in MAC with increasing photon energy, indicating reduced 
interaction probability at higher energies. Among the tested samples, Sample 3; composed of 21% 
(C₁₄H₁₄N₂O₄), 71.1% (C₂₁H₂₅ClO₅), and 7.9% WS₂ at 1.2 mm thickness showed the most promising shield-
ing capability. Its MAC ranged from 0.096 cm²/g at 356 keV to 0.050 cm²/g at 1332 keV, closely aligning 
with theoretical values (deviations from 3.91% to 16.32%). 2  

A comparative analysis with lead revealed that while Pb maintains higher attenuation at lower energies 
due to its high atomic number, the fabricated composites offer a significant advantage in terms of 
reduced weight (composite density ~3.224 g/cm³ vs. lead's 11.34 g/cm³). These findings emphasize the 
potential of WS₂-enhanced polymeric composites in applications requiring efficient yet lightweight 
gamma radiation shielding. Despite some discrepancies between simulated and experimental results 
which are mainly due to material thickness and low-energy behavior; the results are encouraging. Fur-
ther optimization and testing are recommended to validate the long-term performance of these ma-
terials. 
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