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O konferencii

Tradicné stretnutie astrondomov na Bezovci v roku 2021 napisalo uz svoje 53. pokracovanie. Nezvycajny
vSak nebol len termin, cielovd skupina ucastnikov, ale aj odbornd ndplri. Konferencia sa konala v drioch
10. — 12. septembra 2021, ucastnikmi boli mladi astronémovia, predovsetkym z radov vysokoskolskych
Studentov a hlavnou ndplriou bola prezentdcia ich vedecko-vyskumnej ¢innosti pokryvajiucej mnohé ob-
lasti vyskumu vesmiru.

Konferencie o Uspechoch steldrnej astrondmie mnoho rokov patrili k poprednym akcidm, ktoré kazdo-
roéne organizovala Slovenskd astronomickd spoloénost pri SAV a Hvezddrefi a planetdrium M. R. Stefd-
nika v Hlohovci. Ako uz nazov napoveda, hlavnym zameranim tychto stretnuti bol vyskum premennych
hviezd. Svoj priestor vsak pravidelne dostavali aj iné oblasti astrofyziky, od Studia Ciernych dier aZ po
kozmoldgiu.

Aj v roku 2021 sme stretnutie astrondmov na Bezovci planovali na tradi¢ny termin zaciatkom juna.
KedZe organizovanie takychto podujati vsak stale vyrazne ovplyviuje celosvetové sirenie sa koronavi-
rusovej infekcie COVID-19, usudili sme, Ze zacCiatok juna je prilis skory termin pre organizovanie pre-
zenéného stretnutia. Vzhladom na vy$e patdesiatroénd tradiciu konferencii na Bezovci sme sa rozhodli
nezrusit tohtoro¢nu konferenciu Gplne a len ju presundt na jeseri 2021 s nadejou, Ze v tom case bude
situdcia uz priazniva aj pre takéto osobné stretnutia, kedze ich cieflom je spdjat hlavne mladd astrono-
mickd komunitu na Slovensku.

Nase predpoklady sa nastastie naplnili a tak sa tradi¢na bezovecka konferencia v roku 2021 konala
v diioch 10. — 12. septembra v priestoroch Penzidonu Bezovec. Na jeho priprave sa podielala aj Prirodo-
vedeckd fakulta Univerzity P. J. Safdrika v Kosiciach a Fakulta matematiky, fyziky a informatiky Univer-
zity Komenského v Bratislave.

Hlavnou témou konferencie v roku 2021 bola prezentdcia vedecko-vyskumnej ¢innosti mladych astro-
némov v réznych oblastiach vyskumu vesmiru. Konferencie sa zlcastnilo 40 ucastnikov, ktorych pre-
vaznu vacsinu tvorili vysokoskolski ucitelia a Studenti magisterského a doktorandského stupna. Vy-
razné zastUpenie mala Univerzita Komenského v Bratislave, Univerzita P. J. Safdrika v KoSiciach a Tech-
nickd univerzita v KoSiciach. Medzi ucastnikmi vsak boli aj Studenti Karlovej univerzity v Prahe, Mende-
lovej univerzity v Brne, Astronomického ustavu AVCR v Ondrejove a Astronomického ustavu SAV v Tat-
ranskej Lomnici.

Program konferencie vsak neboli len odborné prednasky. Okrem prezentdcii vysledkov vyskumu do-
siahnutych nielen pocas pripravy zavereénych prac, mohli Ulastnici zaroven spolo¢ne diskutovat
0 moznostiach vzdjomnej spoluprace v oblasti astronomického vyskumu. A to aj v rdmci turistickej vy-
chadzky na hrad Tematin ¢i spolocenského vecera Slovenskej astronomickej spolo¢nosti pri SAV.

Organizatorov tesi, Ze Ucastnici konferenciu hodnotili ako UspesSnu a uz teraz sa teSia na dalsi ro¢nik
tradicnej konferencie na Bezovci.

doc. RNDr. Rudolf Galis, PhD.
predseda organiza¢ného vyboru
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Ucastnici konferencie

Daniela Ambrus$ova, Hvezdareri a planetarium M. R. Stefanika v Hlohovci
Samuel Amrich, Univerzita Karlova, Praha

Daniela Bartkova, Univerzita Komenského, Bratislava

Maria Borothova, Hvezdaren a planetarium M. R. Stefanika v Hlohovci
Michal Brichta, Slovenska vesmirna kancelaria, Bratislava

Peter Butka, Technicka univerzita v KoSiciach

Patrik Cechvala, Univerzita Komenského, Bratislava

Pavol A. Dubovsky, Vihorlatska hvezdaren, Humenné

Miroslav Fedurco, Univerzita Pavla Jozefa Safarika v Kosiciach

Rudolf Galis, Univerzita Pavla Jozefa Safarika v Kosiciach

Peter Habaj, Hvezdareri a planetarium M. R. Stefanika v Hlohovci

Milan Halas, Hvezdareri a planetarium M. R. Stefanika v Hlohovci
Lubomir Hambalek, Astronomicky Ustav SAV, Tatranska Lomnica
Ladislav Hric, Slovenska ustredna hvezdaren, Hurbanovo

Maria Hricova Bartolomejova, Slovenska astronomicka spoloénost pri SAV
Peter Jevcak, Univerzita Komenského, Bratislava

Matus Kamenec, Presov

Leonard Kornos, Univerzita Komenského, Bratislava

Hana Kuéakova, Astronomicky ustav AV CR Ondiejov, Fyzikdlni Gstav SU Opava
Adrian Kovac, Michalovce

Simon Mackovjak, Ustav experimentélnej fyziky SAV

Andrii Maliuk, Astronomicky Ustav SAV, Tatranskd Lomnica

Pavol Martonfi, Univerzita Pavla Jozefa Safarika v KoSiciach

Michal Maturkani¢, Hvezdareri a planetarium M. R. Stefanika v Hlohovci
Jaroslav Merc, Univerzita Pavla Jozefa Saférika v KoSiciach

Tomas Ondro, Mendelova univerzita, Brno

Stefan Parimucha, Univerzita Pavla Jozefa Safarika v Koiciach

Adriana Pisarcikova, Univerzita Komenského, Bratislava

Karol Petrik, Hvezdaren a planetarium M. R. Stefanika v Hlohovci

Emil Puha, Univerzita Komenského, Bratislava

Vajiheh Sabzali, Astronomicky Ustav Akadémie vied CR, Praha

Jana Sedmakova, Hvezdaren a planetarium M. R. Stefanika v Hlohoveci
Stanislav SiSuldk, Slovenska Ustrednd hvezdarer, Hurbanovo

Stanislav Sust, Sucha nad Parnou

Jana Svrékova, Univerzita Karlova, Praha

Juraj Téth, Univerzita Komenského, Bratislava

Matej Varga, Technicka univerzita v KoSiciach

Peter Veress, SOLAR Hvezdaren Senec

Martin Vrastak, Slovenska astronomicka spolo¢nost pri SAV

Jifi Wollmann, Astronomicky Ustav AV CR, OndFejov
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Program konferencie

Piatok, 10. septembra 2021
17:00 — Registrdcia ucastnikov
18:00 — Konferencny blok 1
M. Brichta — Introduction to Slovak space sector
19:00 - Vecera
20:00 — Konferencny blok 2
S. Mackovjak — Towards autonomous space research

S. Amrich — Autonomous observation of the Transient Luminous Event from
Central Europe

A. Maliuk, J. Budaj — Searching for exoasteroids orbiting white dwarf WD 1145+017
21:00 — Uvitaci kokteil

Sobota, 11. septembra 2021
08:00 — Rariajky

09:00 — Otvorenie konferencie
09:10 — Konferencny blok 3

L. Kornos, R. Nagy — A diverse universe — from small bodies of interplanetary matter
to galactic structures

J. Téth, L. Kornos, P. Matlovic, P. Zigo, T. Paulech, M. Baldz, A. Pisarcikova,
J. Simon — AMOS update and status

A. Pisarcikova, P. Matlovic, J. Téth — A survey of hydrogen emission in meteors
P. Jevcdk — Research of Centaur activity origins
10:30 — Prestdvka
11:00 — Konferenc¢ny blok 4
L. Hambalek, D. Chochol, S. Shugarov, P. A. Dubovsky — V1405 Cas: Slow nova evolution

J. Merc, R. Gélis, M. Wolf et al. — Spectroscopic and photometric analysis of symbiotic
candidates

P. Martonfi, R. Gdlis, J. Merc — Photometric and spectroscopic research of the symbiotic sys-
tem AX Persei

J. Merc, J. Mikotajewska, M. Gromadzki et al. — Gaial8aen: First symbiotic star discovered by
Gaia

J. Wollmann, P. Heinzel — Spectral modelling of flares on AD Leo

L. Smelcer — Eruptive stars: 2020 — 2021
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13:00 — Konferencnd fotografia

13:05 — Obed

14:00 — Vylet (Kopec Bezovec alebo Hrad Tematin)

17:00 — Konferencny blok 5
S. Parimucha — Machine learning and eclipsing binaries
M. Fedurco — Modelling of stellar pulsations in eclipsing binary stars
D. Bartkova — The reflection effect in binary systems

V. Maslej KreSndkova, P. Butka — Deep learning as a toll for the classification of selected
types of astronomical objects

M. Varga, S. Mackovjak — Airglow modelling using machine learning

P. Cechvala — Simulation of the propagation of ultra-high energy cosmic rays using
SimProp software

19:00 — Vecera
20:00 - Blok ,,Astrondmovia na cestach”
L. Hric — First country in Europe

21:00 — Spolocensky vecer SAS pri SAV

Nedela, 12. septembra 2021

08:00 — Rariajky

09:00 — Konferenény blok 6
T. Ondro, R. Galis — Physical properties of the intergalactic medium
E. Puha — Determination of stellar ages from kinematic data
V. Sabzali — Optically dark clouds in Virgo clusters

10:00 — Prestdvka

10:30 — Konferencny blok 7

P. A. Dubovsky, I. Kudzej, T. Medulka, K. Petrik, S. Shugarov — Observations of recent
novae visible on the northern hemisphere

J. Svrékova — 120 Tau: Star with veil
M. Vrastak — Echelle spectrograph FEST: first light
11:30 — Ukoncenie konferencie

12:00 — Obed
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Abstrakty prednasok

M. Brichta — Introduction to Slovak space sector (Uvod do vesmirnych aktivit Slovenska)

V predndske bude podany Uvod do problematiky vesmirnych aktivit Slovenska.

8. Mackovjak — Towards autonomous space research (Na ceste k autonémnemu vyskumu vesmiru)

Koneénym cielom kozmického vyskumu je lepSie pochopenie vesmiru. Vdaka technologickému po-
kroku sa za posledné storocie nase chapanie vesmiru vyrazne posunulo. V sicasnosti, ked'je ziskavané
obrovské mnoZstvo dat o vesmire kazdu sekundu, sa hlavnym obmedzenim vo vyskume stava ¢asova
kapacita vedcov. Vznikda preto otazka: Dokazu pokrodilé IT technoldgie autonédmne spracovavat, ana-
lyzovat a interpretovat data ziskané z automatickych pozemnych a kozmickych observatoérii? A je vobec
mozné na takomto systéme pracovat na Slovensku? Prispevok bude pokra¢ovanim webindra z februéra
2021  (https://www.globallogic.com/sk/about/news/na-ceste-k-autonomnemu-vyskumu-vesmiru/)
a predstavi konkrétne moznosti spoluprace mladych astronémov a softwérovych inZinierov.

S. Amrich — Autonomous observation of the Transient Luminous Events from Central Europe (Au-
tonémne pozorovanie Transient Luminous Events z Centrdlnej Eurdpy)

Transient luminous events (TLE) je skupina javov, ktorych pozorovania su na vzostupe. Jednotny postup
alebo metdda pozorovania nie je rozsirena a zaroven vacsSina pozorovani je odkdzana na pozorovatela,
ktory pozorovanie vykondva. Preto sme sa rozhodli navrhnut a skonstruovat zariadenie, ktoré bude
schopné nie len zaznamenadvat TLEs, ale zaroven ich na fotkach klasifikovat s vyuzitim hlbokych konvo-
luénych neurdnovych sieti.

A. Maliuk, J. Budaj — Searching for exoasteroids orbiting white dwarf WD 1145+017 (Hladanie exo-
asteroidov na obeZnych drahach okolo bieleho trpaslika WD 1145+017)

WD 11454017 is the first white dwarf known to be orbited by disintegrating exoasteroids. It shows
complicated light curve with at least eight objects causing eclipses. Our aim is to estimate main param-
eters of light curve and find the change of periods with time.

L. Kornos, R. Nagy — A diverse universe — from small bodies of interplanetary matter to galactic struc-
tures (R6znorody vesmir — od malych telies medziplanetdrnej hmoty aZ po galaktické struktiiry)

Astronomicky vyskum Fakulty matematiky, fyziky a informatiky Univerzity Komenského v Bratislave
pokryva réznorodé oblasti vesmiru — od Studia negravitaénych efektov ovplyviujucich drahovy vyvoj
prachovych ¢astic medziplanetarnej hmoty, cez vyskum blizkeho okolia Zeme a malych telies slnec¢nej
sustavy, aZz po studium vzdialeného vesmiru a galaktickych Struktar. V rdmci prispevku sa oboznamime
s prehladom vedeckého zamerania Oddelenia astrondmie a astrofyziky na FMFI UK, pri¢om si niektoré
vysledky aj blizsie priblizime.

J. Téth, L. Kornos, P. Matlovi¢, P. Zigo, T. Paulech, M. Bala, A. Pisaréikova, J. Simon — AMOS update
and status (AMOS - aktualizdcia a stav)

We will provide an update and status of AMOS global meteor network, new stations, technical updates,
and examples of interesting observations of meteors, both all-sky and spectral.

A. Pisarcikova, P. Matlovic, J. Téth — A survey of hydrogen emission in meteors (Vyskum emisii vodika
v meteoroch)

A particularly interesting area of study of meteor spectra is atomic hydrogen emission as it may be the
only readily observable signature of organic matter and hydrogen-containing minerals in meteoroids.
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In this talk, we will present the results of our analysis of the Ha emission in a large sample of meteor
spectra from ablating mm-dm-sized meteoroids. We analysed the variations of Ha emission among
meteoroids from different dynamical sources and studied the link between Ha intensity and specific
physical and orbital parameters.

P. Jevcak — Research of Centaur activity origins (Skumanie pricin aktivity Kentaurov)

Kentauri si malé telesa slnecnej sustavy obiehajlice okolo Sinka po prechodnych drahach medzi Jupi-
terom a Neptinom. Kentauri reprezentuju prechodnu populaciu s pévodom v rozptylenom disku a ich
potencidlnym koncovym stavom ako kométy Jupiterovej rodiny. Hoci su tieto telesa klasifikované ako
asteroidy, viac ako 10 percent z nich prejavuje kometarne spravanie daleko za drahou Jupitera. Ken-
tauri obiehaju za hranicou sublimacie vody, lenZe ich pévodné zdsoby prchavych latok, ako su CO a
€02, mali byt spotrebované pocas ich pohybu straveného v relativne teplejSom priestore vnutri drahy
Neptuna. Jednou z metdd hladania zdroja aktivity je preskimanie dynamickej evolucie drah Kentaurov
pomocou numerickych simulacii. Nahle zmeny drdhovych elementov alebo blizke pribliZzenia Kentaurov
s velkymi planétami by mohli indikovat spustac aktivity. Pre nase ucely sme poutzili Mercury6 integrator
s Bulrisch-Stoer algoritmom, ktory primarne slUZi na integrovanie drah, kde o¢akdavame blizke priblize-
nia dvoch telies. Vysledky numerickych simulacii a pritomnost aktivity (resp. neaktivity) boli potvrdené
fotometrickymi meraniami danych Kentaurov.

L. Hambalek, D. Chochol, S. Shugarov, P. A. Dubovsky — V1405 Cas: Slow nova evolution (V1405 Cas
- evolucia pomalej novy)

We present our result of spectral and photometric observations of this object. On how the time cov-
erage of well-equipped amateurs can provide data and what are the limits/uses in spectroscopy of
novae.

J. Merc, R. Galis, M. Wolf et al. — Spectroscopic and photometric analysis of symbiotic candidates
(Spektroskopickd a fotometricka analyza symbiotickych kandiddtov)

Symbiotic stars belong to a group of interacting binaries that display a wide variety of phenomena,
including prominent outbursts connected with mass transfer, as well as stellar winds, jets, eclipses, or
intrinsic variability of the components. Dozens of new symbiotic stars and candidates have been dis-
covered in recent years. However, there are many objects that are still poorly studied. Some symbiotic
candidates suspected in the literature have never been studied spectroscopically. In this contribution,
we present the first results of the ongoing campaign focused on symbiotic candidates. We study the
nature of 10 candidate classical symbiotic stars suspected based on their photometric behaviour, col-
ours, or abundance pattern. To confirm or reject the symbiotic nature of the studied candidates, we
obtained new spectra and analysed them in detail together with available multifrequency photometric
and spectroscopic observations of the objects. Hen 3-860 and V2204 Oph are genuine symbiotic sys-
tems showing typical spectral features of burning symbiotic stars and outbursts in the last 100 yr. The
first object belongs to the uncommon group of eclipsing symbiotic stars. V1988 Sgr cannot be classified
as a genuine burning symbiotic star, but the scenario of an accreting-only symbiotic system cannot be
ruled out. Hen 4-204 might be a bonafide symbiotic star due to its similarity with the known symbiotic
binary BD Cam. Six other symbiotic candidates (V562 Lyr, IRAS 19050+0001, EC 19249-7343,
V1017 Cyg, PN K1-6, V379 Peg) are either single dwarf or giant stars or non-symbiotic binaries.

P. Martonfi, R. Galis, J. Merc — Photometric and spectroscopic research of the symbiotic system AX
Persei (Fotometricky a spektroskopicky vyskum symbiotického systému AX Persei)

Symbiotické premenné hviezdy su interagujuce dvojhviezdy, v ktorych prenos hmoty z chladného obra
na horucu zlozku — obycajne bieleho trpaslika je zodpovedny za rézne prejavy aktivity tychto systémov.
Predmetom nasho fotometrického a spektroskopického vyskumu bola symbioticka premenna hviezda
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AX Persei. Z dostupnych zdrojov alebo spracovanim spektier sme ziskali hodnoty magnitid a radialnych
rychlosti tohto symbiotického systému. Pomocou fotometrickych dat sme zostrojili historické svetelné
krivky vo filtroch U, B, V, Rc a Ic za obdobie 133 rokov. Identifikovali sme 7 aktivnych a 6 pokojnych
obdobi a v aktivnych obdobiach sme detegovali celkovo 26 vzplanuti. Korela¢nou analyzou sme zistili,
tené v pripade korelacii so svetelnou krivkou vo filtri Ic, ¢o poukazuje na pritomnost dalsieho zdroja
Ziarenia emitujuceho hlavne na dlhdich vinovych dizkach. Periédovou analyzou svetelnych kriviek sme
urcili hodnotu orbitalnej periddy na (680,4 + 4,3) dni. Tato hodnota je vo velmi dobrej zhode s hodno-
tou (681,2 + 4,2) dni, ktord sme urcili na zaklade analyzy radialnych rychlosti ziskanych kroskorelacnou
analyzou spektier AX Persei a z literatiry. Nasa analyza priniesla aj niektoré otvorené otazky, ktoré
bude potrebné zodpovedat dalsim vyskumom.

J. Merc, J. Mikotajewska, M. Gromadzki et al. — Gaial8aen: First symbiotic star discovered by Gaia
(Gaial8aen: Prva symbioticka hviezda objavend druZicou Gaia)

Besides the astrometric mission of the Gaia satellite, its repeated and high-precision measurements
also serve as an all-sky photometric transient survey. Gaial8aen is a transient detected at the begin-
ning of 2018, tentatively classified as a "nova" based on subsequent spectroscopic observation. In this
talk, the results of our analysis of two spectra of Gaial8aen and available photometry of the object are
presented. Our results confirmed that the object is a classical symbiotic star, the first one detected by
Gaia. The giant in the system belongs to one of the brightest symbiotic giants.

J. Wollmann, P. Heinzel — Spectral modelling of flares on AD Leo (Spektrdlne modelovanie erupcii na
AD Leo)

Solar flare is a process which releases magnetic energy stored in the solar corona due to the effect of
magnetic reconnection. Similar activity has been observed on other stellar types, namely type K and
M stars, which usually have vast and strong magnetic fields. Often during flares on M stars we observe
asymmetry of profiles of some spectral lines with typically enhanced red wing. The cause of these
asymmetries is still not well understood. The aim of the talk is to present results of a simple model of
the H-alpha radiation coming from flare loops on cold stars which yields asymmetrical profiles and
their comparison with observations of flares on AD Leo. Such observations have been recently ob-
tained with the Perek 2m telescope at the Ondrejov observatory and will be briefly described.

L. Smelcer — Eruptive stars: 2020 — 2021 (Eruptivni hvézdy 2020 — 2021)

V predndsce budou prezentovany vysledky fotometrie eruptivnich hvézd béhem poslednich dvou let.
Do tohoto projektu se zapojilo nékolik ¢leni Sekce proménnych hvézd a exoplanet. Zapojili jsme se do
kampané pozorovani eruptivni hvézdy AD Leo a NSVS 07453183 Lyn. Soucasti prezentace bude pred-
staveni modelu eruptivni zakrytové dvojhvézdy.

S. Parimucha — Machine learning and eclipsing binaries (Strojové ucenie a zdkrytové dvojhviezdy)

Zakrytové dvojhviezdy patria k najviac pozorovanym a objavovanym premennym hviezdam vo Ves-
mire. Z ich svetelnych kriviek vieme uréit vela parametrov ich zloZiek. Nato sa v sucasnosti vyuzivaju
konvencné metddy zalozné na softvérovych balikoch ako si Phoebe, JKTBOP alebo Roche. V blizkej
buddcnosti o¢akdavame objavenie obrovského novych zédkrytovych dvojhviezd z réznych beziacich pre-
hliadok oblohy, napr. ASAS, SuperWASP, Pan-STARRS, SDSS, ako aj o¢akavanych novych prehliadok ako
napr. Vera Rubin Observatory (LSST), kde sa o¢akdva objav viac ako 10 miliénov novych zékrytovych
dvojhviezd. Nesmieme zabudnut ani na pozorovania z druzic, ako su Kepler, CoRoT, GAIA, TESS, BriTe
a planovanych CHEOPS a Plato. Takéto obrovské mnozstvo dat nie sme schopny spracovat beznymi
metddami, kedZe tie vyZaduju silnu interakciu s uzZivatefom a navyse dosiahnutie vysledkov je ¢asovo
narocné. To do znacnej miery obmedzuje ich pouZzitie na spracovanie a ziskanie fyzikalnych parametrov
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dvojhviezd. Na to su prave vhodné metddy strojového ucenia jeho aplikacia na svetelné krivky. Pozna-
nie fyzikdlnych parametrov velkého mnoistva zakrytovych dvojhviezd mdze priniest revollciu do
nasho pochopenie ich vzniku a dalsej evollcie.

M. Fedurco — Modelling of stellar pulsations in eclipsing binary stars (Modelovanie hviezdnych pul-
zdcii v zdakrytovych dvojhviezdach)

Predstavujeme lahko pouZitelny a rychly softvérovy balik zamerany na modelovanie fotometrickych
pozorovani a pozorovani radialnych rychlosti tesnych dvojhviezd s moznostou modelovania neradial-
nych nizkoamplitidovych pulzacii. Tento balik taktiez poskytuje zabudovanu funkcionalitu na rieSenie
inverzného problému. Hlavnym cielom balika ELISa (Eclipsing binary Learning and Interactive System)
je poskytnut rozumny kompromis medzi vypoctovou rychlostou a presnostou. Balik je ako celok vyvi-
nuty v programovacom jazyku Python vyuzZivajdcim modularny pristup, ktory zabezpecuje hladky pro-
ces inStalacie, modifikacie jednotlivych ¢asti a umoZnuje fungovanie tohoto balika pod viacerymi ope-
raénymi systémami. ELISa vyuZiva Rocheho geometriu a triangulacny proces na modelovanie povrchov
tesnych dvojhviezd so slapovou deformdciou a osamotenych hviezd s rotacnou deformaciou. Po-
vrchové parametre triangulovanych elementov su popisované samostatne kvoli dosiahnutiu zvysenej
numerickej presnosti popisaného povrchu. ELISa je taktiez schopna modelovat hviezdne pulzacie ako
malé poruchy rovnovazneho hviezdneho povrchu. Symetrie hviezdnych povrchov a obeznych dréh boli
vyuzité na vyraznu redukciu vypoctového ¢asu potrebného na produkciu syntetickych pozorovani. Balik
taktieZ poskytuje vstavanu funkcionalitu na ucenie a odhad chyb parametrov zakrytovych dvojhviezd z
fotometrickych pozorovani a pozorovani radidlnych rychlosti vyuzitim viacerych optimalizacnych me-
tdd. Z vysledkov viacerych testov rychlosti a presnosti vieme konstatovat, Ze balik ELISa poskytuje dos-
tatoc¢nu Uroven presnosti na spracovanie dat z pozemskych a kozmickych dalekohladov. Na zaver,
predstaveny balik je vhodny na aplikacie, kde vyssia vypoctova rychlost je nutna k dosiahnutiu poza-
dovaného ciela v rozumnom ¢ase.

D. Bartkova — The reflection effect in binary systems (Efekt odrazu v dvojhviezdach)

The reflection effect, as it’s commonly referred to, is a manifestation of differences in effective tem-
perature of close binary system components. If one of the components is much hotter, it may cause a
significant heating of its companion through absorption. This can be observed in the light curve of such
system and analysed. In addition to absorption, elastic scattering of incident radiation can also occur,
which further complicates the analysis of the light curve. There are several computer codes for calcu-
lating light curves of close binary systems, which take the mutual irradiation into account and are able
to fit light curves with reflection effect, but in some cases the standard treatment, used in these codes,
is insufficient. Extended model from Budaj (2011) incorporated into SHELLSPEC program (Budaj et al.)
could provide a somewhat better solution and insight to the problem, so we started an investigation
of a selected system with strong reflection effect present in its light curve using SHELLSPEC.

vwv s

V. Maslej Kresnakova, P. Butka — Deep learning as a toll for the classification of selected types of
astronomical objects (VyuZitie hibokého ucenia pre klasifikdaciu vybranych typov astronomickych ob-
jektov)

Algoritmy strojového ucenia si nachadzaju v poslednych rokoch vyznamné miesto v spracovani astro-
nomickych dat, obzvlast popularne si metddy hlbokého ucenia (deep learning). V ramci tohto pri-
spevku by sme chceli prezentovat dve vybrané ulohy, ktoré sme riesili v spolupraci s astrofyzikmi. V
prvom pripade sme sa v spolupraci s pracoviskom v Juznej Afrike snazili navrhnit vhodny model kon-
volucnej neurdnovej siete pre klasifikaciu obrazkov radiovych galaxii do 4 r6znych typov (Fanaroff-Riley
I, Fanaroff-Riley Il, Bent-Tailed, Compact), pricom vstupné data boli z katalégu FIRST (Faint Images of
the Radio Sky at Twenty-cm). Podarilo sa navrhnit model dosahujici lepsie vysledky oproti
predchadzajucim pracam. V druhom pripade sme v spolupraci s kolegami z UPJS v Kogiciach vyuZili
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metddy hlbokého ucenia na klasifikaciu sekvencii (¢asovych radov) reprezentujucich svetelné krivky
zakrytovych premennych hviezd, pricom cielom bolo uréenie ¢i sa jedna o dotykovy alebo oddeleny
binarny systém. Ako vstup pre trénovanie boli pouzité syntetické data z programu ELISA, ktory gene-
ruje umelé svetelné krivky podla fyzikdlneho modelu. Vysoka Uspesnost vytvoreného modelu pri tes-
tovani na observaénych dat preukazala vhodnost daného riesenia tlohy.

M. Varga, S. Mackovjak — Airglow modelling using machine learning (Modelovanie airglowu pomo-
cou strojového ucenia)

Vrchné vrstvy zemskej atmosféry su dynamickym prostredim, ktoré je neustale ovplyviiované zvrchu
kozmickym pocasim a zospodu atmosférickymi procesmi. Jednym zo spdsobov ako skimat tuto oblast
je monitorovanie elektromagnetického Ziarenia znameho ako airglow. Dostupnost dat z viac ako 30
ro¢nych merani intenzit airglow-u ndm umoznila skimat, ¢i je mozné na jeho modelovanie pouzit al-
goritmy strojového ucenia a zistit tak chybajice hodnoty v datach.

P. Cechvala - Simulation of the propagation of ultra-high energy cosmic rays using SimProp software
(Simuldcia Sirenia kozmickych Iucov s ultravysokou energiou pomocou softvéru SimPro)

Ultra-high energy cosmic rays (UHECR) represent the subatomic particles, mainly protons and nuclei
of different elements, reaching the Earth’s atmosphere with energies exceeding the EeV
(1 EeV = 10718 eV) energy region. There are big observatories with huge arrays of detectors studying
these particles worldwide such as Pierre Auger Observatory (PAO) in Argentina or Telescope Array (TA)
in United States of America. However, the origin of particles with the highest energies is still a mystery
which hasn’t been solved. Particles of cosmic rays undergo several interaction processes on their way
from the source to the Earth. For this purpose, it is necessary to simulate the propagation of these
particles through the Universe to correctly understand the properties of possible sources. In our work
we used the simulation software SimProp for the simulation of the propagation of different types of
nuclei with specified energy spectra through the Universe. We observed the final energy spectra and
mass composition on the Earth and compared our results with the recent data from PAO.

T. Ondro, R. Galis — Physical properties of the intergalactic medium (Fyzikdlne viastnosti medzigalak-
tického media)

The Lyman-a forest represents a collection of absorption lines that can be recognised in the spectra of
quasars and is the only direct evidence of the existence of the intergalactic medium (IGM). In the first
part of the contribution, we present a short review of the current understanding of the structure and
physical properties of the IGM. In the second part, we discuss results of our research with focus on the
inferred parameters of the temperature-density relation in the IGM near to the optical limit for the
Ly-a forest.

E. Puha — Determination of stellar ages from kinematic data (Urcovanie vekov hviezd z kinematickych
udajov)

Pocas pohybu hviezd okolo centra Galaxie dochadza k sekuldrnym zmendm drahovych elementov
v dosledku gravitacného pdsobenia okolitych objektov. Tieto zmeny sa prejavia aj v pekulidrnych rych-
lostiach, ktoré dokazeme urcit z astrometrie. V tejto prezentacii si ukazeme metddu, vdaka ktorej sme
schopni uréovat Statisticky najpravdepodobnejsie veky hviezd, vyluéne zo znalosti ich komponentov
pekulidrnych rychlosti U, V a W a ich disperzii. Tdto metdda je uzitocna, kedZe vdaka nej dokazeme
rozsirit informdacie ziskané z astrometrickych pozorovani.
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V. Sabzali — Optically dark clouds in Virgo clusters (Opticky tmavé mraky v kope galaxii Panna)

The AGES survey performed by the 300m radio telescope Arecibo scanned a part of the Virgo cluster
of galaxies at 21cm line of the neutral Hydrogen and discovered optically dark clouds with radial veloc-
ity dispersions above 100 km/s. Such high-velocity dispersion suggests dynamical mass of order 10e9
- 1e10 Solar masses, while their mass derived from the 21cm line brightness are of order 1e7 Solar
masses. They are unresolved sources implying that their sizes are smaller than 17kpc. No optical coun-
terparts have been found within at least 100 kpc projected distance. We hypothesize that they are
dark galaxies, i.e. dark matter halos with not enough baryonic mass to form stars. We plan to test it by
simulations using the hydrodynamic code Arepo. Additionally, we will analyse our new VLA observa-
tions of these objects and compare them to the simulations. Furthermore, we propose optical obser-
vations of these objects by INO lens array in r band, and Ha and O[ll] narrowband filters.

P. A. Dubovsky, I. Kudzej, T. Medulka, K. Petrik, S. Shugarov — Observations of Recent Novae Visible
on the Northern Hemisphere (Pozorovania neddvnych vzplanuti nov viditelnych na severnej pologuli)

We are experiencing an increased rate of nova explosion on the northern hemisphere in recent 2 years.
Starting from July 2020 with the strongly reddened nova V1391 Cas we are continuously observing
some nova in outburst. At Astronomical Observatory on Kolonica Saddle we have the possibility to
perform simultaneously photometric and spectroscopic observations. Here we report the observations
of 5 classical novae. Nova Cas 2020 = V1391 Cas, Nova Per 2020 = V1112 Per, Nova Cas 2021 = V1405
Cas, Nova Her 2021 = V1674 Her and Nova Vul 2021 = V606 Vul. We want to highlight the fact that in
the case of V1405 Cas we know the orbital period of the progenitor. The progenitor of V1674 Her is an
intermediate polar with known white dwarf spin period. In both cases it will be very interesting to
compare the values after the nova explosion. In the case of V1674 Her we have already measured both
the orbital and the spin period. The best at the end — the recurrent nova RS Oph went into the outburst
on 8th August 2021. We also present the first results for this object.

J. Svrékova — 120 Tau: Star with veil (Hviezda so zdvojom 120 Tau)

V prispevku bude prezentovany stru¢ny prehlad problematiky hviezd so zdvojom. Hlavna pozornost
vSak bude zamerana na predstavenie suhrnu vysledkov spektroskopie a fotometrie Be hviezdy 120 Tau.
M. Vrastak — Echelle spectrograph FEST: first light (Echelle spektrograf FEST - prvé svetlo)

Vo svojom prispevku predstavim konstrukciu a prvé vysledky vlaknového echelle spektrografu FEST.
Spektrograf je umiestneny v stikromnej pozorovatelni v Liptovskej Stiavnici a cielom je spektroskopia
premennych hviezd s vyssim rozliSenim.
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