
08-06-2022 LA PALMA
Sara Vitali, Laia Casamiquela, Paula Jofré, Danielle de Brito Silva, 
Caroline Soubiran, Natalie Brouillet,  Ulrike Heiter, Clare Worley,  

Orlagh Creevey, Nadège Lagarde, Claudia  Aguilera

FIES AND THE GAIA FGK BENCHMARK 
STARS (GBS) 

NOT WORKSHOP



1. Context

                   Atmospheric parameters and abundances 
                   derived from different spectroscopic  
                   dataset (Gaia-ESO, RAVE, LAMOST, GALAH, APOGEE)  
                   show some differences
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Different spectroscopic data and 
analysis processes 

Calibration sample: set of  
reference objects to  
calibrate Milky Way  
spectroscopic surveys

                                                 Gaia FGK benchmark stars (GBS)

Nandakumar+2022



2. GBS v.1 

                   Evolutionary tracks (L-Teff plane) -> M

Heiter+2015, GBS-v1.1

Set of 35 stars (Jofré+2014, Heiter+2015): 

- Angular diameter  from literature 
- Good parallaxes from Hipparcos 
- Bolometric fluxes from literature

θLD

Teff =
Fbol

σ

0.25
(0.5θLD)−0.5
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High accuracy on [Fe/H] and other abundances

Teff, log g -> independent from spectroscopy 
                    -> from fundamental physic relations

g = GM/R2

Stefan Boltzmann law -> L



3. GBS v.2

Heiter+2015

Missing metal-poor stars (-2.0 < [Fe/H] < -1.0)  
and dwarfs

In some cases uncertainties on interferometric 
radii are high

Towards a new  
compilationFilling metal-poor gap

Hawkins+2016

Gaia parallaxes 
JMDC: angular diameter
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4. The update of the sample: GBS v.3

5

     FGK stars chosen with angular diameter from JMDC: 
     Criteria from Selsi+2020: 

- Remove Miras, Binaries, Variables, Cepheids 
- Remove angular diameter with σ > 8% 
- Remove bad photometry (high K uncertainties)

   196 candidates 
   Parameters are covered by PASTEL catalogue (Soubiran+2018) 
   “own” bolometric fluxes  -> determination of log g and M

Add

Metal-poor stars



4. The update of the sample: GBS v.3
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Sky coverage and magnitudes from Simbad

Both hemispheres



5. Spectroscopic analysis to derive detailed abundances
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Half of the sample has high resolution spectroscopy from public archives (HARPS, FEROS, UVES, 
ELODIE, NARVAL, ESPADONS) 

In total: 2408 spectra

53 spectra 



5. Spectroscopic analysis to derive detailed abundances
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Aim: - build an homogenous spectral library with iSpec (Blanco-Cuaresma+2014) 
           - chemical abundances 

Turbospectrum code 



5. Spectroscopic analysis to derive detailed abundances: FIES
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19 stars observed with FIES   
13 stars only with FIES 
SNR >100

FIES 

NARVAL 

Crucial to observe outliers with no duplicates



5. Spectroscopic analysis to derive detailed abundances: FIES
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Derivation of stellar parameters: 
> good results 
-> high-quality data 

Perfect learning experience: observations + science project 



Building the next reference sample 
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Still work to do… 

Stellar sample already proposed for: 

calibration sample for the ASTRA pipeline (SDSS-V) 

Benchmark stars for PLATO 

Interest from WEAVE and 4MOST teams

GBSv.3 workshop November 2022 hosted ESO 

Important to keep observing GBS!


