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Carbon-enhanced metal-poor (CEMP) stars are now accepted to be mass-transferred
binary member of the first generation of stars. Indeed, the peculiar chemical
fingerprints revealed by their spectra represent a unique opportunity to study their
now extinct progenitor (basically all low-metallicity stars with M>0.8M ;).

The Method Fluorine

In order to decipher the physics of these first generations of stars, we derive § f——————————— L . —r—

abundances from high resolution and high SNR spectra of a large sample of - new CH] Fluorine is an element very sensitive of the thermodynamical conditions in

CEMP stars. For this, we use the radiative transfer code Turbospectrum, and old CH AGB stars. While C is produced by He burning during the pulses of AGB

specific stellar atmospheres (MARCS), taking into account the effect of large : stars, F is also produced in the He-rich layers of AGB stars, but is dependent

C enhancement on the atmosphere structure.. § on the presence of neutrons in the He intershell. Since the mechanism for
o : £ making neutrons is still poorly understood, F is a very precious element to

One of the critical ingredients of abundance analysis are the input linelists. TE : a constrain the models.

By using a combination of programs to simulate molecular structure and well g : :3'; I S

selected laboratory measurements, we build new accurate molecular ek | _ .

linelists. We show in Fig.1 the results for a part of the C-X band of the CH Ut f Thanks to the IR.h'gh- resolution spectrograph CR-IRES' we were able to

molecule. '_ i observe the HF lines in sample of CEMP stars (Fig.3). According to the

_ e W , observation of s-process elements, low-metallicity AGB models predict that

Reciprocally, we also use stellar spectra probing thermodynamical conditions e e 6.5 7 75 8 85 the progenitor of CEMP stars should have a mass between 1.2M g and 2M

not available on earth to improve molecular constants (notably high Wavelength (A) log €(C+N) o Aljchough we measure mostly upper limits, we did not observe as much

rotational levels inCIUding prediSSOCiation Ievels). Fig.3: black triangles are CEMP stars. Models are from Karakas & Lattanzio (2007) for A 2 eXpeCted by e meekls

Fig.1: Example of synthesis of the Sun spectrum (black squares). The different . . _ : :
colored lines show the improvement we made on molecular linelist. different masses; solid black line 1.25 M, red dotted line 1.75 M, teal dashed line 2.25

h m I - r r z M ., green dot-dashed 2.5 M, magenta dot-dashed line 3.0 ; M, short-long dashed yellow
I line 3.5 M, and short-long dashed blue line 4 M 4
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