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MCST 2025 e-poszter absztraktok

Abraham Péter
(HUN-REN CSFK)

A systematic investigation of the unsteady inner disks in a sample of young stars using VLT,
VLTI, and JWST

Optical and infrared variability is a defining characteristics of young stellar objects (YSOs).
More than a decade after the initial studies by ISO and Spitzer, the new 5-27um
spectroscopic measurements of JWST/MIRI finally make it possible to systematically
investigate the time-dependent behavior of the inner circumstellar disks, via their variable
mid-infrared emission. Here we report on a new comprehensive research program focusing
on variations of the inner disks, the birthplace of terrestrial planets, in a sample of young
stars. We analyse public archival and our dedicated new JWST/MIRI, VLTI/MATISSE,
VLT/VISIR, VLT/XShooter, and IRTF/SpeX multi-epoch observations with the goal to collect
both high spectral resolution and high sensitivity spectroscopy, and spatially resolved
interferometric information for them. The multiepoch and multi-wavelength observations
show significant infrared variability with a clear wavelength dependence. Other objects
exhibit more complex wavelength-dependence with pivot points separating spectral regimes
varying oppositely. The timescale of the changes is several weeks to months, suggesting
processes that occur in the inner disk and modulate the shadow pattern cast on the outer
disk. Thus, the studied mid-infrared variability is a tool to acquire direct information on the
structure and dynamics of the inner disk at sub-au radii.

Balazs Gabor
(HUN-REN CSFK/ELTE TTK)

Interpretation of the fossil records of supernova grains in meteorites

Supernova explosions eject large amounts of material and newly formed metals into
interstellar space. Some of this material is quickly converted into dust, which can be
incorporated into meteorites and early aggregates with anomalous isotopic signatures.
Meteorites can be analyzed using mass spectrometry. Precise measurements have revealed
various isotopic anomalies whose origin can be traced back to dust particles from
supernovae that merged with the meteorite's parent body during accretion processes. Since
presolar grains preserve the chemical composition of their formation environments, the
anomalies caused by these particles provide valuable insights into the formation of the Solar
System. To understand these anomalies' origin, | compare mass spectrometry data from
meteorites with theoretical supernova models. In my project, | will investigate the origin of
the nickel (Ni) anomalies found in meteorites. For my analysis, | used six different sets of
core-collapse supernova models from the literature.
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Bodola Zsofia Réka
(SZTE FDI)

Szuperndva-robbanasok kettés rendszerekben

A llb és Ibc tipusu szuperndovak elédcsillagainak eredete és korai fénygdorbéik
jellegzetességei még mindig aktiv kutatasok targyat képezik mind a megfigyelések, mind a
modellezés szempontjabdl. Ahhoz, hogy megértsiik, milyen folyamatok alakitjak a kialakuld
fénygorbék jellegzetességeit, a maganyos csillagként, valamint a kettés rendszerben valo
csillagfejlédést kell behatéan tanulmanyoznunk. Munkam soran a MESA programcsomag
hasznéalataval fejlesztettem kett6s rendszereket a donor csillag vasmagjanak
Osszeomlasaig, amelyeket egy masik hidrodinamikai kéd, a SNEC segitségével
felrobbantottam. Az elédcsillagok modelljeihez tovabba kis tdmeg, kozeli, stirl csillag koruli
anyagot csatoltam, olyan jelentds tdmegvesztési epizodot feltételezve, mely a robbanas el6tt
napokkal/hetekkel zajlott le. A kapott fénygorbéket egy mar meglévé, maganyos
elédcsillagok fénygorbéibdl allé mintaval dsszevetve a hozzdadott csillag koruli anyag jol
magyarazza az egyes llb illetve Ibc szuperndva fénygorbék sajatossagait (korai csucsok,
Ujra felfényesedés). Valamint a két mintat 6sszevetve kimutathatd, hogy a fénygdrbe alakja
még hozzaadott csillag koérlli anyaggal egyutt is utalhat bizonyos jellegzetességekkel az
elédcsillag korabbi fejlédési utjara.

Bognar Zséfia, Sédor Adam
(HUN-REN CSFK)

Compact Pulsators in Focus

The investigation of compact pulsators — including pulsating white dwarfs and hot subdwarf
stars — has a nearly two-decade-long history at the Konkoly Observatory. In this poster, we
present a summary of the most significant scientific results obtained in this field, with
particular emphasis on those derived from observations conducted with the instrumentation
of the Piszkésteté Mountain Station.

Csornyei Géza
(European Southern Observatory)

Independent determination of the Hubble constant through radiative transfer modelling of
Type Il supernovae

The main question shaping today's cosmology is the Hubble tension, the apparent
discrepancy between the measured near- and far-Universe Hubble constants, H,, potentially
suggesting physics beyond Lambda-CDM. Most local measurements to date use the
concept of the cosmic distance ladder, the empirical path to H,. However, with the
prevalence of the Hubble tension, there has been a growing interest in techniques that allow
for an H, estimation in a single step without the need for empirical calibrations, which provide
an independent glimpse of the tension. Here, | focus on Type Il supernovae and showcase
them as independent distance estimators. | discuss the improvements in the last decade that
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eliminated the issues tied to distance estimations based on these transients and established
them as high-precision probes for cosmology. Observational tests and preliminary data show
that they are indeed valuable probes for the Hubble constant, and can play an important role
in understanding the Hubble tension.

Fehér Szilveszter
(ELTE FDI)

Linear Stability Analysis Method for Elliptic Relative Equilibrium Solutions

Elliptic Relative Equilibrium (ERE) solutions are explicit, exact analytical solutions of the
gravitational N-body problem, in which the bodies move along elliptic Keplerian orbits while
maintaining a self-similar configuration known as a central configuration. Although EREs are
simple solutions of the N-body problem, their stability analysis is nontrivial. This talk presents
a general semi-analytical linear stability analysis method, illustrated with examples of
well-known central configurations such as the Lagrangian equilateral triangle, the 1+N-gon,
and the Erdi—Czirjak kite configurations.

The linear stability analysis is compared with nonlinear simulations of the full N-body
equations to address the question: Is linear stability analysis sufficient to describe the
stability of a nonlinear system?

Forré Adrienn
(HUN-REN CSFK)

RR Lyrae csillagok (rfotometriai vizsgalata

Az RR Lyrae csillagok a Hertzsprung-Russell Diagram horizontalis agan talalhato, alacsony
tomegl valtozécsillagok. Nagy fényességiknek és jol meghatarozott peridodus-fényesség
relaciéjuknak  kdszénhetben jelentés  szerepet tdltenek be a  csillagaszati
tavolsag-meghatarozasban és a galaxisok szerkezetének tanulmanyozasaban. Az utobbi
évtizedekben szamos nagy felmérés készult réluk mind foldi, mind Grtdvcsdvek
segitségével.

Az eredeti Kepler-misszié archiv adatainak elemzése, és azokban valtozécsillagok keresése
céljabol jott létre a Kepler Pixel Projekt. Egy automatizalt algoritmus segitségével
atvizsgaltam a Q4-es negyed dsszes rendelkezésre allo pixelét, melyekben RR Lyrae-tipusu
valtozékat kerestem. Korabban a kutatasok féleg a f6 célpontokra 6sszpontositottak,
azonban a hattérpixelek is rengeteg kincset tartogatnak.
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Juhasz Aron
(DE FTDI)

THESEUS — a Game Changer in the Study of Early Stellar Evolution

Understanding X-ray variability in Young Stellar Objects (YSOs) requires the simultaneous
monitoring of large samples across entire star-forming regions. Flares, accretion bursts, and
jet-related shocks occur stochastically and often evolve on short timescales. THESEUS will
enable this kind of wide-field, time-resolved survey with its Soft X-ray Imager (SXI),
combining high-cadence light curves and absorption diagnostics with coordinated
near-infrared follow-up.

In this talk, | will highlight how this multi-instrument approach opens the door to
population-scale studies of circumstellar disk structure, outburst behavior, and jet evolution
with the THESEUS InfraRed Telescope (IRT). THESEUS will provide a uniquely
comprehensive view of YSO activity across time and wavelength.

Kereszturi Akos
(HUN-REN CSFK)

Bolygoétudomanyi kutatasok fejlédése a Csillagaszati Intézetben

A csillagaszat és a féldtudomany hatarterilete: a bolygétudomany avagy planetolégia az
Grszondas kutatas és laboratériumi technika révén jelentésen fejlédott az elmalt fél
évszazadban. A témakdér a Konkoly Thege Miklés Csillagaszati Intézetben s
meggyOkeresedett, a kapcsolddd publikacidk, projektek, kutatdcsoport megalakulasa,
megszervezett nemzetkdzi konferenciak és az ELTE-vel kbzdsen tartott kurzus a témakor
aktiv mivelését demonstralja hazankban. Az elmult idészak eredményeibdl és kutatasi
programjaibdl valogatunk az e-poszter keretében.

Koncz Bendeguz
(DE FTDI)

Testing Cosmological Models of the Universe’s Star Formation History with JWST
Observations

Cosmological magneto-hydrodynamical simulations such as lllustrisTNG describe the first
chapters of our cosmic history. In our study, we focus on the evolution of the physical and
chemical properties of galaxies in a series of mergers. We processed the catalogue data and
the merger tree files of the TNG100-1 and the TNG300-1 simulations. We calculated the
average star formation rate (SFR), metallicity, and mass of galaxies at different redshifts (0 <
z < 15) and found that the SFR of the descendant galaxies increases through mergers. We
traced both the large-scale structure and mass build-up in events involving dwarf galaxies
and reconstructed the observed cosmic star formation rate density to compare the model
predictions with recent JWST observations. Our results indicate that a significant fraction of
galaxy mergers is associated with superclusters, particularly at lower redshifts.
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Konyves-Toth Réka
(HUN-REN CSFK)

A szuperfényes szupernovak sokfélesége

A 2000-es évek elején felfedezték az életiik végén szuperndvaként felrobbané csillagoknak
egy kiemelkedéen fényes, am el6fordulasat tekintve igen ritka altipusat, melyet a
szakirodalomban azéta szuperfényes szuperndévanak (superluminous supernova, SLSN)
neveznek. Ezek abszolut fényessége tdbb mint két nagysagrenddel meghaladja a
hagyomanyos értelemben vett szuperndvakét, és bar mar nagyjabdl 300-at ismeriink
beldlik, a robbanas fizikaja és rendkivili fényességet kivaltd ok sem egyértelmi. Az egyik
forgatokonyv szerint a robbanast a csillag magjanak dsszeomlasa okozza, amelynek soran
egy gyorsan forgd, magnesezett neutroncsillag alakul ki, s az extrém fényességet ennek a
neutroncsillagnak a magneses fékez6dése kelti. Mas modellek szerint a par-instabilitas
okozta robbanas, vagy a csillagkorili anyaggal térténé heves kdlcsOnhatas szamlajara
irhatd a kimagaslé fényesség. Az elmult 6t évben szuperfényes szuperndvak
spekiroszkopiai és fotometriai tulajdonsagainak vizsgalataval foglalkoztam. Egy 28
objektumbdl &ll6 minta spektroszkopiai elemzése soran sikerult kimutatnom két uj
SLSN-alosztaly létezését, és feltarni a kozottuk jelenlévd fizikai kilonbség okat, egy ennél
nagyobb, 98 szuperndvat szamlalé csoport fénygoérbe-modellezésével pedig igyekeztem
valaszt talalni a szuperfényes szuperndévak robbanasanak fizikajaval kapcsolatos nyitott
kérdésekre.

Koémives Janka
(ELTE FDI)

Unveiling the Source of Radio Emission in Te-REXs

Blazars--radio-loud active galactic nuclei (AGN) with their jets pointed close to our line of
sight--are the most numerous extragalactic gamma-ray emitters and significantly contribute
to even higher TeV energy radiation. However detecting fainter TeV sources with the
upcoming Cherenkov Telescope Array (CTA) will likely lead to a rise in the fraction of
non-blazar extragalactic high-energy sources. Balmaverde et al. (2020) compiled a list of
radio and X-ray emitting sources that are presumed to be good TeV-emitting candidates
(Te-REXs) to be detected by the CTA.

Based on whether they show nuclear activity according to their optical spectra, these
sources can be divided into two groups: BL Lacs and Passive Elliptical Galaxies (PEGS).

We used mas-scale radio observations obtained by the European VLBI Network (EVN) and
the enhanced Multi Element Remotely Linked Interferometer Network (e-MERLIN) and
additional multi-wavelength data to determine the spectral index, radio power, brightness
temperature and radio-to-X-ray luminosity ratio of 2 PEGs and 6 BL Lacs and to pinpoint the
location of the compact radio feature to identify the origin of the radio emission.

Our results suggest that both optically passive-looking galaxies and all 6 of the BL Lacs host
compact, flat-spectrum AGN, and their detected radio emission can possibly originate from
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the accretion disk corona. This provides new insights into the nature of faint extragalactic
TeV source candidates.

Krezinger Maté
(HUN-REN CSFK)

JUICE PRIDE: Preparing for the Venus Flyby

The ESA JUICE (Jupiter Icy Moons Explorer) spacecraft has been en route to the Jupiter
system since April 2023, with the aim of studying its icy moons. One of the scientific
experiments of JUICE is PRIDE (Planetary Radio Interferometer and Doppler Experiment).
As part of this experiment, we track JUICE from Earth using very long baseline
interferometry (VLBI), treating the spacecraft as an artificial celestial radio source and
determining its position in the sky with high precision. However, suitable bright, compact
reference radio quasars — which serve as fixed points for accurate astrometry — are rarely
found near the spacecraft’'s apparent sky path. Our group goal is to identify new potential
reference radio sources that located along JUICE’s celestial trajectory, which have not yet
been observed with VLBI. This way we can improve the spacecraft’'s positional accuracy.
The next major milestone in JUICE’s long journey through the Solar System will be a
gravity-assist maneuver at Venus, scheduled for August 2025. In preparation for this event,
we observed 18 candidate radio sources near JUICE'’s projected sky path at that time, using
the European VLBI Network (EVN) at 8.4 GHz. Additional VLBI observations of JUICE and
the calibrator sources will be conducted during the actual Venus flyby. These PRIDE
measurements at Venus not only serve as excellent preparation for the more complex tasks
awaiting in the Jovian system in the 2030s, but may also contribute to a more accurate
determination of Venus'’s orbital parameters.

Laschober Dora
(ELTE)

Modeling Dust Obscured Galaxy Spectral Energy Distributions with CIGALE

A fraction of star forming galaxies have a significant dust content and show high infrared
luminosities due to the reprocessed ultraviolet emission from young high mass stars. We aim
to study the relation between the dust-to-stellar mass ratio and star formation parameters
like star formation rate (SFR) in these dust-obscured highly star forming galaxies compared
to the main sequence (MS) galaxies at various redshifts. Observations in the far-infrared
combined with UV emission allow more accurate calculation of the total SFR. In this work we
use the spectral energy distribution (SED) modelling and fitting tool CIGALE. This code uses
the energy balance between the attenuated UV emission by dust and the IR emission in
order to provide a more reliable estimation for star formation parameters. We find that a
higher dust-to-stellar mass ratio generally indicates also a higher excess SFR compared to
the MS galaxies with lower dust content at different redshifts. Modeling SEDs and studying
the physical properties of these dusty starburst galaxies can help us to understand the star
formation history, the formation and the evolution of galaxies.
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Molnar Laszlé
(HUN-REN CSFK/ELTE)

Matching seismic masses of RR Lyrae-type and oscillating red horizontal-branch stars in M4

Accurate determination of masses of RR Lyrae stars have been a long-standing problem,
due to the difficulty of detecting binary RR Lyrae stars and the complete lack of dynamical
masses for them. Globular clusters offer a powerful way to test the properties of stellar
populations and the late stages of low-mass stellar evolution. The Kepler mission observed
multiple globular clusters during the K2 mission, among them the closest cluster, M4. This
made it possible to detect solar-like oscillations in large number of giants in it, including
oscillating red HB stars.

Nagy Andrea
(SZTE)

How can circumstellar interaction explain the special light curve features of Type Ib/c
supernovae?

The evolution and the surrounding of stripped-envelope supernova progenitors could
significantly modify the overall light curve features of the explosions. To better understand
this phenomenon, we assume a specific circumstellar configuration. Namely, the
circumstellar matter is generated by an extreme episodic mass-loss event days before the
supernova explosion that may explain the controversies related to the general light curve
features of Type Ib/c supernovae.

To test the effect of such a circumstellar regime, we computed the bolometric light curve of
both interacting single- and binary progenitor models via hydrodynamic simulations. As a
result, we found that a close, dense circumstellar matter may be responsible for the unique
light curve features (re-brightening, double peak) of some stripped-envelope supernovae.
Moreover, the light curve shape of stripped-envelope supernovae could also indicate that the
cataclysmic death of the massive star happened in a binary system or was related to the
explosion of a single star.

Nagy Zsoéfia
(HUN-REN CSFK)

Accretion variability in young stars: results from Gaia Science Alerts

About half of young stellar objects (YSOs) show photometric variations on daily-weekly
timescales, with an amplitude of a few times 0.1 mag. Some young stars show brightness
variations on even longer time-scales: months, years, centuries. These variations are related
to different physical processes, such as changes in circumstellar extinction or the accretion
rate. Eruptive young stars show brightness variations with an amplitude of a few magnitudes
and remain bright on longer timescales. These outbursts of eruptive YSOs are caused by a
sudden increase of the mass accretion rate by a few orders of magnitude. Eruptive YSOs
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are commonly divided into two main classes: EX Lupi-type stars (EXors) and FU
Orionis-type stars (FUors). The former show brightenings of 2-4 mag, last for less than a
year and are recurrent, the latter brighten by up to 5 magnitudes and last for several
decades. The number of known eruptive YSOs significantly increased in the past decade
thanks to missions such as Gaia.

The Gaia Photometric Science Alerts System with its large sky coverage and approximately
monthly cadence, provided a highly efficient tool to identify new eruptive YSOs. Our group
has published the discovery of three new FUors, Gaia18dvy (Szegedi-Elek et al. 2020),
Gaia21elv (Nagy et al. 2023) and Gaia20bdk (Siwak et al. 2025), four new EXors,
Gaia20eae (Cruz-Saenz de Miera et al. 2022), Gaia19fct (Park et al. 2022), Gaia23bab
(Giannini et al. 2024, Nagy et al. 2025), Gaia20dsk (Németh et al., submitted), and other
eruptive YSOs which cannot be classified as EXors or FUors, such as Gaia21bty (Siwak et
al. 2023) and Gaia18cjb (Fiorellino et al. 2024).

We are currently analyzing follow-up optical and near-infrared photometry and spectroscopy
of several Gaia alerted young eruptive star candidates. Our follow-up observations include
photometry using 1-m class telescopes in Hungary and Poland, and spectroscopy using
telescopes such as the TNG, NOT, NTT, GTC, LBT, VLT, and IRTF.

| will present our most recent results on follow-up observations of eruptive YSOs found from
Gaia Alerts.

Németh Péter
(Astroserver.org)

Kutatasi szolgaltatasok a szinképelemzés élvonalaban

Az Astroserver egy nemzetkdzi asztrofizikai szolgaltatasokat nyujté platform, amelyet
kutatok, kilénésen csillagaszok és csillagfejlédéssel, szinképelemzéssel, kettbs
rendszerekkel foglalkozd szakemberek szamara hoztunk Ilétre. A platform célja, hogy
kutatasi projekteket tdmogasson technikai, szamitasi, modellezési vagy adatfeldolgozasi
szempontbdl, tavcs6idd igényléstél a vegsé publikacidig.

Ordasi Andras

Ot év a Csillagok Alatt

Idén (2025-ben) 6. alkalommal kerlilt megrendezésre az Egy Hét a Csillagok Alatt
programsorozat. Ennek fejlédése és hatasai az amat6r és szakcsillagasz tarsadalom egy
érdekes vetulete. A poszterben  észlel6i/résztvevdi  statisztikakat, bemutatoi

trikkoket-praktikakat, kitlizott és elért célokat szeretnék ecsetelni, illetve a jovébeli
lehetéségeket mérlegelni.
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Pataki Adrienn
(ELTE FDI)

Observational Constraints on Late-Time Coasting Evolution of the Universe

We tested and compared coasting cosmological models with Q,,={-1,0,+1} and the flat
NACDM model by fitting them to cosmic chronometers, the Pantheon+ sample of type la
supernovae, and standardized quasars. We show that these cosmological datasets either fit
all tested models equally well or favor coasting models - particularly the flat coasting model -
over the flat ACDM model within their respective redshift ranges of z<{2.0,2.3,7.5}. The
overfitting of the flat ACDM model to Pantheon+ supernovae and the large intrinsic scatter in
quasar data point to the need for refined error estimates in these datasets. Finally, we
highlight the seemingly fine-tuned nature of Om,0 in the flat ACDM model required to
produce the observed H,=H, coincidence when fitting a two-parameter curve H(z)=H,*z+H,
to z<2 cosmic chronometer data - a feature that arises naturally in coasting models.

Pal Boréka Hanga
(SZTE FDI)

Pulzéacios par-instabilitasi szupernévak modellezése

A par-instabilitasi szuperndévak (PISN-k) nagyon nagy témeg( csillagok robbanasai,
amelyeket elektron-pozitron parok létrehozasa valt ki a magjukban; azonban a kevésbé nagy
tomegl csillagok varhatéan szintén instabilla valnak, de ehelyett energikus impulzusok és
tdmegvesztések sorozatat produkaljak, mielétt végul fekete lyukka omlanak 6ssze. Ezeket
hivjuk pulzacioés par-instabilitasi szupernovaknak (PPISN-k), és bar potenicélis jeldltjein
vannak, de ilyent objektumat még dirket nem figyeltink meg. A hatalmas robbanasi
energiajuk és a nagy 56Ni termelésuk miatt varhatéan igen fényesek. A munkam soran a
MESA (Modules for Experiments in Stellar Astrophysics) 1 D-s csillagfejlédési koddal
hoztam létre ilyen szll8csillagokat, majd a SNEC (The SuperNova Explosion Code)
hidrodinamikai kod segitségével kiséreltem meg ezeket felrobbantani. A modelleket
O0sszehasonlitva potenicalis PPISN-a jeloltekkel, atfogobb képet kaphatnank arrdl, hogy
milyen fejlédési utat jarnak be, illetve milyen tulajdonsagokkal rendelkeznek ezek az
objektumok.

Pichler Eniko
(ELTE TTK)

UV, IR, and Radio Interferometric Observations Reveal Unexpected Features in the Dwarf
Galaxy DDO 43

How important is the role of stellar feedback in the regulation of star formation in galaxies?
Revisiting high-resolution HI 21cm VLA data from the LITTLE THINGS survey, we
investigated the relationship between interstellar gas kinematics and massive star formation
in one of the smallest nearby galaxies, dwarf irregular DDO 43. The line profiles of HI 21cm
spectra were carefully analysed, and the distribution of derived spectral line properties was
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compared to available GALEX far-ultraviolet and WISE infrared data. | will report and
interpret the weak correlation found and briefly discuss the global and local gas flows traced
in DDO 43, revealing peculiar features in the galaxy's structure and rotation.

Rab Fanni
(ELTE-TTK)

Sugarzasi transzfer csillaglégkérokben

A radialisan pulzal6 valtozocsillagok — RR Lyraek, cefeidak — id6ben valtozo légkorének elsé
folyamatait a mért spektrumok id6beli valtozasan keresztll vizsgalhatjuk, aminek
megeértéséhez elengedhetetlen a légkdr dinamikus modellezése. A magban keletkez6
fotonok hulldamhossz szerinti eloszlasa a csillagburok aljan jo kozelitéssel a Planck-
fuggveényt koveti, majd ezek a részlegesen ionizalt zonak koérli konvekcidval, turbulenciaval,
valamint az ionokkal, illetve szabad elektronokkal kdlcsonhatva a mozgé 1égkoron keresztul
jutnak ki a csillagk6zi térbe — ekdzben eloszlasuk megvaltozik. Kutatasom célja ennek
elméleti és numerikus kdzelitése a nem egyensulyi kdrnyezetben.

Munkam egyik konkrét motivaciéja a radialisan pulzald csillagok esetében megfigyelhetd
fazis és alakbeli kilénbségek fizikai hatterének jobb megértése a fénygdrbékben. Ebben a
poszterben olyan mddszertani alapok kidolgozasat, szakirodalmi attekintését mutatom be,
amelyek segitségével a sugarzas terjedése pontosabban kezelheté az erésen id6fliggd,
nem egyensulyi kornyezetben.

Ez a vizsgalat fontos lépést jelent egy késdbbi, komplexebb modellezési keret kialakitasa
felé, amely a sugarzasi transzfert és a légkori dinamika egyuttes hatasat is képes kezelni.
BSc szakdolgozatomban ezt a munkat kezdtem el, az MSc keretében is ezt folytatom,
mindezekkel pedig a Szabdé Rdbert vezette Lendilet Csillagpulzacié csoport munkajaba
kapcsolédom be.

Racz Istvan
(NKE)

Gammakitbrések: A kitbrésektél a kozmikus kbérnyezetig — Tavolsag, Eloszlas és Spektralis
Elemzés

Munkamban a gammakitrorések (GRB-k) tavolsaganak, térbeli eloszlasanak és fizikai
jellemzdinek vizsgdalatara koncentralok. Azon kitorések tavolsagara, amelyeket nem mértek
meg direkt modon, az egyéb fizikai paraméterekbdl gépi tanulas segitségével probalok
becslést adni. A GRB-k térbeli helyzetét elemezve korabban strukturakat azonositottunk,
ezek vizsgalatdban is részt veszek. Statisztikai moddszerekkel feltartam a GRB-k és
anyagalaxisuk  kapcsolatat, melyek altaldban halvanyabbak és porosabbak.
Roéntgenspektroszkopiai elemzésekkel a kitérések kordl levé intrinsic anyag tulajdonsagat,
féként a mennyiségét és ennek valtozasat vizsgaltam. Emellett, a GRB-k
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gammaspektrumairdl megallapitottam, hogy id6ben fejlédnek, a kozponti motort idében
mas-mas folyamatok dominaljak.

Sédor Adam, Bognar Zséfia
(HUN-REN CSFK)

The relation between pulsation amplitude and stellar rotation in gamma Doradus stars

We use v sin i measurements acquired with the ACE spectrograph on the 1-m RCC
telescope of the Konkoly Observatory, together with TESS light curves, to uncover the
relation between pulsation amplitude and stellar rotation in gamma Doradus stars.

Somogyfoki Réka
(Wigner FK/ELTE FDI)

Térfogatfogalmak a fekete lyukak termodinamikajaban

Az altalanos relativitaselméletben a térfogat egy koordinata-fliggé mennyiség, ezért a fekete
lyukak termodinamikai leirasaban altalaban nem szerepel a térfogat és a nyomas, mint
valtozok. Kutatasunk soradn azt vizsgaljuk, hogyan lehet termodinamikailag konzisztens
maodon kilonbdzd térfogatfogalmakat bevezetni ezekbe a leirasokba, koruljarjuk az erre tett
prébalkozasokat az irodalomban, és bemutatjuk a levonhaté konkluzidkat. Elsésorban az
Anti-de Sitter--Kerr fekete lyukak fazisszerkezetét és a Hawking--Page-fazishatarokat
vizsgaljuk. Célunk a térfogat beilleszthetéségének vizsgalata kulonféle tipusu fekete lyukak
termodinamikai elméletébe.

STARK csoport: Gorgei Anna, Kévari Zsolt, Kriskovics Levente, Olah Katalin, Sagi
Petra, Schmercz Blanka, Seli Balint, Vida Krisztian
(HUN-REN CSFK)

Csillagaktivitas kutatasa a Konkoly Obszervatériumban

Eppen 6tven évvel ezelstt, 1975-ben rendezték meg Budapesten "Multiple Periodic Variable
Stars" cimen a 29. IAU kollokviumot, amelyen D. S. Hall el6szor tett kisérletet a csillagok
magneses aktivitasaval kapcsolatos megfigyelések értelmezésére, a foltos valtozdcsillagok
osztalyozasara. A Nap-foltos csillag analdgiabdl kiindulva az aktiv csillagok vizsgalata a
Konkoly Obszervatériumban a tudomanytertilet megsziletésének pillanataban elkezd6dott,
a kutatasokat jelenleg a Csillagaktivitas Kutatdécsoport (Stellar Activity Research @ Konkoly -
STARK) tagjai végzik. A csoportban folydé munkat néhany jelentésebb, kdézelmultbel
eredményen keresztul mutatjuk be.
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Szilagyi Maté
(HUN-REN CSFK)

Cluster analysis in the Solar neighbourhood

Stellar clusters are localized overdensities of stars within a given region of the sky.
Consequently, several tens of million years old clusters, which are typically located near the
Galactic plane and have not yet dispersed, serve as valuable tracers of Galactic structure
and evolution. Very young—Iless than 10 million years old—clusters are still embedded
within their natal star-forming regions, providing key insights into early stellar evolution. With
the high-precision astrometric data of the Gaia space observatory, it is now possible to not
only resolve the three-dimensional spatial structure of star clusters but also to analyze their
internal kinematics in unprecedented detail. In this poster, | present the results of Szilagyi et
al. 2021 and 2023. In Szilagyi et al. 2021, we present a new census of pre-main-sequence
stars in the Cepheus flare star-forming region using Gaia data, identifying new members in
known young stellar groups and analyzing their 3D structure and kinematics. The young
stellar groups are located between 330 and 368 pc from the Sun, divided into three
kinematic subgroups. A distinct, more evolved population is found at 150-180 pc. In Szilagyi
et al. 2023 we identified 13 star clusters in Cepheus OB2, with older stars inside the
Cepheus Bubble and younger stars on the periphery, shaped by either expansion or cloud
collisions. | will also present the results of our study of the Lacerta star-forming region
(Szilagyi et al., in prep.) and preliminary findings from our research on the Cepheus Far
complex.

Tarczay-Nehéz Déra
(HUN-REN CSFK)

MESAIlab: a Pipeline for Mapping the Blue Loop with MESA runs

Modules for Experiments in Stellar Astrophysics, (MESA; Paxton et al., 2011, 2013, 2015,
2018, 2019; Jermyn et al., 2023) is an open-source software widely used to model stellar
evolution. In some studies, the computational grid can expand to thousands of models (e.g.,
Joyce et al., 2024). Processing such a huge amount of data requires tremendous time and
computational effort.

To simplify data processing and analysis, the Python-based MESAIlab pipeline was
developed. The pipeline is designed to identify various stellar evolutionary phases, with a
specific focus on identifying the so-called "blue loop" — a blue-ward excursion in the
Hertzsprung-Russell Diagram (HRD) for intermediate-mass stars, often associated with
peculiar pulsational phenomena like high-order pulsations, e.g., the "strange modes".
Moreover, the pipeline collects data about the mass and metallicity-range of the grid,
calculates the necessary bolometric corrections (BC) by utilizing the MESA Isochrones &
Stellar Tracks (MIST) bolometric correction tables (Dotter 2016, Choi et al., 2016, Paxton et
al., 2011, 2013, 2015, 2018), automatically generates Hertzsprung-Russell Diagrams (HRD)
and Color-Magnitude Diagrams (CMD) in the required color-indices.
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As an additional tool, for models in which the star crosses the instability strip after central
hydrogen exhaustion, the pipeline generates GYRE (Townsend & Teitler, 2013; Townsend et
al., 2018; Goldstein & Townsend, 2020; Sun et al., 2023) inlist files filled with user-specified
parameters. This helps the user to filter out the astroseismologically potential pulsational
stars and helps the user to prepare for a more focused investigation of their asteroseismic
properties.

The pipeline is currently in its initial version, with further features and developments already
planned to be implemented to enhance its efficiency and versatility in analysing stellar
evolution and astroseismological data of MESA (and later on, GYRE) grids.

Téth L. Viktor
(ELTE TTK)

A THESEUS M7 misszi6 / The THESEUS M7 Mission

Truszek Marton
(Szegedi Tudomanyegyetem)

Molekulak rotaciés atmeneteinek modellezése asztrofizikai kbzegekben

A hideg, slrl csillagkozi gazfelh6kben, illetve az idésebb, igy folyamatos tagulas
kovetkeztében ritkabb és alacsonyabb hémérsékletli szupernéva-maradvanyokban jelentés
mennyiségl molekula tud kialakulni. Ezeknek a molekulaknak az Utkdzéseik gerjesztik a
forgasi allapotukat, a gerjesztett molekulak relaxaciéja soran pedig tavoli
infravords/mikrohullamu sugarzas, vonalas emisszids szinkép jon létre. A vonalak eréssége
fligg a hémérséklettdl és a slirliségtél, tehat illesztésikkel ezeket a paramétereket meg lehet
hatérozni az asztrofizikai kbzegekben.

A munkam soran létrehoztam egy, a fizikai paramétereket illeszt6 kdédot. Az alapja a RADEX
nevl radiativ transzfer-kod, illetve annak Python-os adaptacioja, a Pythonradex. A RADEX
nem a Lokalis Termodinamikai Egyensuly (LTE) kozelitést hasznalja, hanem a molekularis
populaciokat a statisztikai egyensuly alapjan szamitja ki, majd iterativan megoldja a radiativ
transzferegyenletet. A szamitashoz szukséges vonallistakat a LAMDA adatbazisbdl vettem,
melyben benne vannak az energiaszintek, radiativ- és (tk6zéses atmenetek és
valoszinlsegeik. Az altalam irt kod ezt futtatja végig egy 3D racson, majd egy x2 illesztést
kévetbéen megkapom a legjobban illeszkeddé paraméterharmast, a kinetikus hémérsékletet,
az Utkdzési partner (H2) szams(irliségét, és az adott molekula oszlopstiriiségét.

A munkam eredményeképp a kddommal sokféle asztrofizikai kozegre meg tudom hatarozni
ezeket a fizikai paramétereket, tébb molekulara vonatkozéan. A kdédom teszteléséhez
kiszamitottam az SN1987A szuperndéva-maradvanyra a kinetikus hémérsékletet és a CO
oszlopsiriiséget. Célom, hogy a doktori tanulmanyaim soran kiterjesszem a vizsgalatomat
tobb szuperndéva-maradvanyra, illetve voros oriascsillagra is, ezzel egy atfogo képet kapva
az ott lejatsz6dd molekulakeletkezésrdl.
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Williger, Gerry

(University of Louisville / HUN-REN CSFK CSI)

John Pritchard (U Louisville/Purdue U), L. Bianchi (JHU), J. Lauroesch (U Louisville),
J. Ribaudo (U Providence)

The GALEX Extragalactic Spectral Database

The GALaxy Evolution eXplorer (GALEX) satellite imaged the sky at ultraviolet wavelengths
over 2003-13, making a well-cited catalogue. It also took wide-field spectra of 125,000
objects over 0.75% of the sky, which are under-exploited.

To make the spectra useful, we present results from a project to categorize and collect
complementary multiband data for approximately 11,000 extragalactic sources in 211
GALEX spectroscopic fields which overlap the Sloan Digital Sky Survey (SDSS). We will
provide a useful searchable database of GALEX UV spectra (R~100-200) of extragalactic
sources. For all extragalactic sources (known or classified by us) with GALEX spectra, we
have assembled complementary images and photometry in FUV+NUV from GALEX, in ugriz
from the SDSS, in JHK from the Two Micron All Sky Survey (2MASS) and in W1-W4 from
the Wide-field Infrared Survey Explorer (WISE), and created spectral energy distributions
(SEDs). We have also logged SIMBAD and SDSS object classification, redshift and angular
size information, and provide some indication of spectral data quality, since it largely varies
across the sample and even across the wavelength range of individual spectra, owing to the
grism observing strategy (Bianchi et al. 2018, Astrophys. Space Sci., 363, 56).

The UV spectral database consists of 1820 quasars, 2274 star-forming galaxies, 6327
quiescent spirals and 386 ellipticals. The mean redshifts for quasars, star-forming galaxies,
quiescent spirals and ellipticals are 0.99, 0.07, 0.35 and 0.05 respectively. We will show
representative spectra, SEDs and color-magnitude diagrams. The database (Pritchard et al.,
in preparation) will be made publicly available from the Mikulski Archive for Space
Telescopes (STScl's MAST) as a High-Level Science Product (HLSP), as well as from Vizier.
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