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Science cases |

n 3 key areas ‘A'.

ANDES

PHYSICS OF STELLAR ATMOSPHERES,
STRUCTURE AND EVOLUTION

STARS OF THE MILKY WAY AND
LOCAL GROUP GALAXIES

THE STAR-PLANET CONNECTION




PHYSICS OF STELLAR ATMOSPHERES, ANDES
STRUCTURE AND EVOLUTION

Stellar activity and magnetism (blue, optical, NIR)

Gravity darkening and stellar rotation (optical, NIR)

Lithium in stars and the primordial lithium abundance (optical)
The Initial Mass Function (NIR)

Atomic diffusion in low-mass stars (optical)

Nucleosynthesis of the rapid neutron-capture elements (blue,optical)



STARS OF THE MILKY WAY AND
LOCAL GROUP GALAXIES

The first stars (blue, optical)
Stellar populations in the Galactic Bulge (optical, NIR)
Dwarf galaxies in the Local Group (blue, optical, NIR)

The edge of the Galactic disk with open clusters (optical)

ANDES



THE STAR-PLANET CONNECTION

« Stellar chemical composition as a driver of exoplanet formation (optical, NIR)

« Star-planet interactions (optical, NIR)



Some examples of the use of ANDES for stellar science cases



(1) ATOMIC DIFFUSION IN LOW-MASS STARS ‘A',
ANDES

Atomic diffusion:
a slow fransport mechanism of chemicals due to pressure/temperature/chemical
gradients in stellar radiative layers

It modifies the surface chemical composition in particular for metal-
poor stars

The original chemical composition is restored when the stars evolve
as giant stars.
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In globular clusters, the abundance differences between dwarf and giant stars

are smaller than that expected .. this physical mechanism is not well

constrained
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Main-Sequence stars
in globular clusters:

G ~16.5- 19

Too faint to obtain high-res
spectra with high SNR
(reaching low-mass stars)
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How is really efficient the atomic diffusion in unevolved low-mass
stars?

* Metadllic abundances in evolved and unevolved stars in globular clusters
* Only with ANDES we can reach masses as low as 0.6 M
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(2) CONSTRAINING THE IMF WITH 2C/13C ISOTOPIC RATIO

To constrain the shape of the IMF and the role played by the physical

conditions of the medium from which the stars form

12C/13C in unevolved stars
ANDES (K-band) allows to measure 2C/13C in M-dwarfs
M-dwarfs up to ~300 kpc (with CRIRES+ up to ~ 50 kpc)
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(3) THE FIRST STARS
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Search for Population IIT stars and their descendants (very metal-poor stars)
Optical and blue lines
Faint stars (G > 18-19)
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(4) DWARF GALAXIES IN THE LOCAL GROUP ‘A'.

* Faint stars (giants in dwarf galaxies, G > 16-17) ANDES
e Ultra-faint dwarfs , 6 > 18-19
* High-resolution follow-up of peculiar stars in external galaxies that will be
discovered with 4MOST, MOONS eftc ...
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ANDES

ANDES

I'ts unique combination of

« ELT aperture
« Very high spectral resolution
« Large spectral coverage

will allow to enlarge the discovery space of the stellar astrophysics.

A continuous effort
by our community
IS hecessary.



