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Paprastai nejmanoma tiesiogiai tirti vidiniy zvaigzdZiy procesy, nes stebima spinduliuoté sklinda
18 plony zvaigzdés pavirsSiaus sluoksniy vadinamy fotosferomis, uz kuriy slepiasi vidiniai zvaigzdziy
sluoksniai.

Taciau zinoma, kad tam tikrais vélesniais zvaigzdziy evoliucijos etapais dél vidiniy masés
pernasos procesy gali pakisti kai kuriy cheminiy elementy gausy santykiai fotosferose. Siy elementy
gausas keicia fizikiniai procesai, vykstantys mazos ir vidutinés masés jau evoliucionavusiose
zvaigzdzdése (pvz., Lagarde et al. 2023). Sis metodas padeda netiesiogiai pazvelgti j
evoliucionavusiy zvaigzdziy vidinius procesus.

Siame doktorantiiros projekte sitilome atlikti i§samia cheminiy elementy, jautriy jvairiems
vidiniams maiSymosi procesams gausy trimg dideliame rinkinyje Zvaigzdziy, priklausanciy
pagrindinéms Galaktikos ZvaigzdZiy populiacijoms visoje HR diagramoje. Analizé bus grindZziama
vieSai prieinamais keliy Zvaigzdziy apzvalgy duomenimis, taip pat naujais spektriniais steb¢jimais,
atliekamais naudojant didelés skiriamosios gebos spektroskopija (pvz., Vilniaus universiteto eSele
spektrografa - VUES). Taip bus tgsiamos ilgalaikés mokslinés grupés pastangos gilinti mai§ymosi
procesy neapibréztuma steb&jimy pozitriu.

Photospheric chemical composition as an indicator of stellar evolution

Usually, it is not possible to directly study the internal processes of stars, as the radiation observed
comes from the photospheres — thin layers of the stellar surface. However, it is known that
photospheric abundance ratios of specific chemical elements can be altered by internal mass transport
processes during specific later stages of stellar evolution. The surface abundances of these elements
are affected by several physical processes that take place during the giant phase of the evolution of
low- and intermediate-mass stars (e.g., Lagarde et al. 2023, and references therein). This method
provides an indirect insight into the internal processes of later-type stars.

In this PhD project, we propose to conduct a comprehensive analysis of chemical elements that
are sensitive to various internal mixing processes in a large set of stars belonging to the main Galactic
stellar populations across the HR diagram. The analysis will be based on a combination of publicly
available data from several stellar surveys and new spectral observations using high-resolution
spectroscopy (e.g., Vilnius University Eshelle Spectrograph — VUES). This will continue the long-
standing effort of the scientific group to deepen the understanding of mixing processes from an
observational point of view.



