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"Gaia Benchmark" vs other Reference? 

They have interferometric radii 

To have a zero point for the 
Temperature. 

Jofre+2018 and references therein. 

See also Jofre, Heiter & Soubiran 2019, ARA&A

e.g. Accuracy 

Anything else we’d like to “trust”

• Sun and solar-twins

• Seismic stars

• Planet hosts

• Cluster stars

• Wide binaries

• Radial velocity standards

• Bright stars with lots of literature

Assessing different 
parameters 
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Gaia Benchmark stars in 2014-15 
GBS-v1 

(fundamental pillars for GES/RAVE/GALAH)
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angular diameters  

Heiter+2015, GBS-v1.1



Gaia Benchmark stars in 2014-15
Starting point for our GBS is they have 
angular diameters  

Heiter+2015, GBS-v1.1



Heiter+2015, GBS-1

Gaia Benchmark stars in 2015 
Starting point for our GBS is they have 
angular diameters  

Some interferometric radii too uncertain. 

Too few metal-poor stars - particularly 
dwarfs 



2016: Towards GBS v2.1 

Hawkins+2016

Trying to fill the metal-poor gap

Patch solution because stars 
hadn’t angular diameters measured 

directly 

In CDS VizieR - VO - Jofre+2018 summary: recommended stars form all works to date + 
parameters determined by these works 
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Progress since 2016 



Progress since 2016
2020

~900 stars - assembly from 
literature with updates in Vizier 

The 07-Feb-2020 version includes 
1672 measurements

2019

And Gaia new 
parallaxes!!! 

A bloody F star  - 
Creevey :) 

Not a patch solution for metal-poor 
stars anymore! 

More giants of sub solar 
metallicities 

2020



Towards GBS v3 



Towards GBS v3 
Clean JMDC catalogue:
• following Selsi+2020 


• Remove Variables, Miras, Cepheids, etc. 


• Remove uncertain angular diameters (too disperse if >1 measurement,  
uncertainty reported > 8%, bad observing conditions, etc)


• Remove stars with uncertain photometry


• Keep the FGK type 


• Add our own special stars  


• Metal-poor Karovicova + Nardetto + Stockholm +                                    our 
favourites from GBS v2.1 & few more 



So far ~150 stars 
Parameter coverage taken from PASTEL (Soubiran+2018) 

7 new metal-poor stars 

Lots of new metal rich stars 


Blue: GBS v2.1

Red: GBS v3 

Metal-poor 

Triangles GBS v2.1 

Still some gaps that might be filled by looking into 
JMDC and changing the “cleaning steps”



So far ~150 stars 
Sky and magnitude coverage taken VizieR & Simbad

~ half of the sample has high res spectra from public archives 
Effort to get spectra from both hemispheres 

K mag



Beyond 2021



Beyond 
SPICA 

6 - Effect of metallicity on stellar fundamental parameters, LD and SBCR:
• WP13 – Galactic Archeology: C. Soubiran, O. Creevey, P. de Laverny, N. Nardetto

https://lagrange.oca.eu/fr/spica-project-overview

The CHARA/SPICA project aims at providing the astronomical community with 
a large and homogeneous set of measured stellar parameters over the 
Hertzsprung-Russel (HR) diagram.

It is based on a survey of ~1000 stars that will be observed with a new visible interferometric instrument 
CHARA/SPICA (Stellar Parameters and Images with a Cophased Array) assisted by a near-infrared fringe tracker. 

… moreover preparing the arrival of new data on brighter systems with K2, TESS, CHEOPS, and PLATO, 
supports the idea of massively exploring this field of research. 
Our project aims at establishing a homogeneous catalogue of about 1000 stellar diameters over the whole HR diagram. 



Milky Way Mapper SDSS-V  
All kinds of stars (APOGEE-BOSS) for mapping the Galaxy  

(Jennifer Johnson) 

Abundances Working Group 
Paula Jofre & Szabolcz Meszaros 



Building our reference sample: 
Using the know-how from previous experiences

GALAH DR3 - APOGEE DR17 - Gaia-ESO
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GALAH DR3 - APOGEE DR17 - Gaia-ESO

16,619 entries of 8287 unique stars 

Gold term is 
currently under 

debate
gold: cut in parallax/

mag, etc… 
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Final remarks
A reference set for next gen surveys

• It is our duty (the survey makers) to get the spectral data right - not the duty of the 
user to apply zero point calibrations


• The variety of stars, instruments and expertise will make us progress in mapping our 
Galaxy greatly if: 


• We reach a consensus on the reference stars we want to adopt to develop our 
own diverse pipelines. 


• We shall dispute on the true value of our reference stars, but not on the sample! 
Let’s use our experience from GALAH/GES/APOGEE and collaborate as much 
as we can in building this reference set. 


• Thanks Dianne & Gregor for this initiative, this step is key. 


