A fast all-in-one code for synthesising stellar spectra based on ATLAS9
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Segmentation

A bit technical but | will show some CLVs in the end :)
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Spaceborne data (broadband photometry)
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Figure 3.1: A snapshot of the 3D model of the upper convection zone and the photosphere.
The gray surface shows the Tross = 1 level. The grey scale on this surface shows the
vertical velocity of the material at that level (dark is downflowing and light is upflowing).
The vertical slice on the right side of the domain shows the temperature stratification. The
vertical slice on the left side shows the specific entropy distribution.
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Deviations from the Local

Millions of Fraunhofer lines
Thermodynamical Equilibrium

Small effect longwards 350-400 nm



Contribution of spectral lines to solar brightness variability
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The increase of the TSI at maximum of the activity cycle compared
with minimum is directly attributed to the variability in spectral lines
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How to choose bins and sub-bins?




NESSY high-resolution calculations vs. ODFs calculations

Ratio of ODF spectra to detailed spectra
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Optimal configuration of sub-bins
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Filter ODFs
Total line contribution ~15%
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Implementation to ATLAS9

Initial procedure to calculate emergent spectra using DFSYNTHE and ATLAS9
Q Generating opacity distribution e Obtaining emergent spectra

functions (ODFs)

Calculating atmosphere model
in radiative equilibrium

A pretty efficient tool for the 1.5D calculations based on 3D MHD cubes
(useful e.g. for limb calculations)

Teff, log g, Fe/H+abundances Spectrum and CLVs

a couple of minutes

W MNLUITIIOTU VIO \VWWVI ).

-one executable three options -Filters can be taken into -line lists can be changed
: -large speed ups

(or all in one go) account -VALD Il

-choose frequency grid - Plato, Kepler, Tess,

-high-resolution calculation Stromgren




Effect of abundances on CLVs
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The code is available via GitHub
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Power spectrum of solar brightness variations
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Effect of M/H on brightness variations

—M/H = 0.0 (solar)
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THANK YOU!




