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P1: Astrophysics and Astronomy

ANALYSIS OF SPECTRAL LINES FOR STARS VIA SYNTHETIC SPECTRA
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Atmospheric parameters of stars are among the most important data received from a star. Processing the

spectrum and knowing the class of the star allows you to find out such information as the temperature of the

photosphere (Teff), the acceleration of free fall on the surface (log(g)), the metallicity ([Fe/H]) and the turbulent

velocity (Vt). Thus, it becomes possible to obtain basic information about the state of the star and assume its

further evolution [1- 4].

After the spectrum is obtained it is possible to process regions of the spectrum of a star at specific wave-

lengths that correspond to the lengths of the absorption bands of any element, it can be oxygen, nitrogen, or

the most important element for studying, iron. To do this, the Python programming language software, as well

as the Splat-VO program, were used.

By means of data selection, it is also possible to generate a synthetic spectrum using Moog and/or Tur-

bospectrum softwares, if the entered data is correct, the resulting spectrum will coincide with the spectrum

from the stars obtained by the observations and by using fitting algorithm. After the processing of the required

number of wavelengths and the graph of the growth curve is satisfactory, the work is completed by overlaying

the data in a spectrum and comparing it with the original one.

Using synthetic spectra is one way to analyze stellar spectra. Generating the spectra is slow, so trying

out all possible combinations of the input parameters can take a very long time. The main advantage of this

method is that it can also measure the abundances of molecules in stellar atmospheres, for example, CN and

TiO. This is not possible with other methods and is why we use synthetic spectra

Fig. 1. Spectrum analysis procedure with substitution of specific numerical parameters (free-fall acceleration, turbulent

velocity, temperature, metallicity) with the presented result of superimposing the synthetic one on the real spectrum

[1] R. Brahm, A. Jordán, J. Hartman, G. Bakos, Monthly Notices of the Royal Astronomical Society, 467 (1), 971–984 (2017)
[2] P. de Laverny, A. Recio-Blanco, C. C. Worley, B. Plez, A&A, 544 A126 (2012)
[3] R. T. Coelho, Monthly Notices of the Royal Astronomical Society, 440 (2) 1027 (2014)
[4] M. Bergemann, R.-P. Kudritzki, B. Davies, GeoPlanet: Earth and Planetary Sciences, Determination of Atmospheric Parameters of B-, A-, F- and G-Type

Stars, 217 (2014)

Open Readings 2024, April 23rd-26th, Vilnius, Lithuania 201


	P1: Laser Physics and Optical Technologies; Spectroscopy and Imaging; Material Science and Modern Technologies; Theoretical Physics and Astrophysics
	ANALYSIS OF SPECTRAL LINES FOR STARS VIA SYNTHETIC SPECTRA


