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vWe have studied Li as an age indicator for
pre- and main-sequence FGKM stars in 42
open clusters (ages from 1-3 Myr to 4.5
Gyr) analysed using GES iDR6 and Gaia
EDR3 data.

v Li is strongly age and mass-dependent, but also shows a
complex pattern depending on several parameters
(rotation, chromospheric activity, metallicity, mixing
mechanisms,…) → We can calibrate these effects by
analysing open clusters and associations.

EW(Li) as a function of colour and spectral type for
several clusters, from Soderblom et al. (2014). 2

Li I line at  6707.76 Å In the 
spectrum of a young star (López-

Santiago et al, 2003)

v Lithium (Li I spectral line at 6708 Å) is a
very sensitive indicator of youth in
late-type FGKM stars and a useful
tracer of stellar evolution.

Introduction: Lithium as an age calibrator

https://ui.adsabs.harvard.edu/abs/2014prpl.conf..219S
https://ui.adsabs.harvard.edu/abs/2003A&A...411..489L


Data: Cluster sample 
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Young  (1-50 Myr)
Intermediate-age (50-700 Myr)
Old (>700 Myr)



1) Analysis of RV distributions

6) Position in EW(Li) vs Teff diagram
with empirical envelopes as guide.

4) Gravity indicators:
Kiel diagram and (γ, Teff )
plane

7) Gaia DR1, DR2
and EDR3 studies

1) Membership analysis to obtain lists of robust cluster candidates

5) [Fe/H] metallicity
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2) Gaia astrometry: proper
motions and parallax

3) Gaia photometry (CMDs)



Young clusters
(1-50 Myr)

Intermediate–age clusters
(50-700 Myr)

Old clusters 
(>700 Myr)

Final member selections for all target clusters
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v Additional result → Preliminary lists
of Li-rich giant contaminants for 23
target clusters, defined as those
giant field outliers with A(Li) ≥ 1.5.



This first publication is available on A&A: The
Gaia-ESO Survey: Calibrating the lithium-age
relation with open clusters and associations.
I. Cluster age range and initial membership
selections (Gutiérrez Albarrán et al. 2020.
A&A, 643, A71): 2020A&A...643A..71G

Preliminary membership analysis: Publication in refereed paper

This work has updated and expanded
the work already published in
Gutiérrez Albarrán et al. (2020) for
20 open clusters with data provided
by the iDR4 release of GES.
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https://ui.adsabs.harvard.edu/abs/2020A&A...643A..71G/abstract
https://ui.adsabs.harvard.edu/abs/2020A&A...643A..71


2) Dependence of Li with parameters
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v Influence of rotation, activity, accretion and
metallicity in the observable lithium
dispersion of the cluster candidates.

v Rotational velocities (vsini), EW(Hα)
chromospheric activity, accretion indicators,
and [Fe/H] metallicities provided by GES.

v Rotational periods (Prot) from the literature,
including CoRoT, Kepler, K2, and TESS
measurements.

vWe confirmed the correlations found in the
literature → We systematically observed that
Li-rich members tend to be faster rotators
and show higher levels of activity, tracing the
upper Li envelopes for each cluster.

EW(Li)-versus-Teff diagram colour-coded by 
Prot and Hα for NGC 2516 (125-138 Myr). 



2) Dependence of Li with parameters
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v We have additionally observed slight effects of [Fe/H] metallicity in the Li
depletion of coeval clusters.

v Metal-rich clusters would seem to tend to show higher Li abundances than
their metal-poor counterparts.



3) Calibration of the Li-age relation: Empirical Li envelopes
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v Empirical Li envelopes for key ages from 1−3 Myr to 4−4.5 Gyr,
tracing the upper and/or lower limit of EW(Li) for a given Teff and
delimiting the regions populated by the cluster candidates (see
examples for NGC 6530 (1-2 Myr), NGC 2516 (125-138 Myr), and NGC 2243
(4 Gyr), right)

v Li envelopes for 27 out of 42 sample clusters (64%). Wider age
range than formerly available in the literature.

v Preliminary characterization of the LDB for clusters with ages in
the 10–600 Myr range. Teff values given by evolutionary models of
Baraffe et al. (2015), as dotted lines (see IC 2602, below), delimiting
the LDB region to better constrain the obtained Li envelopes.

https://ui.adsabs.harvard.edu/abs/2015A&A...577A..42B


The Li-age relation: Final empirical Li envelopes
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EW(Li) vs Teff diagrams
with the empirical Li
envelopes obtained for
27 out of the 42 clusters
in the sample.

Future work: These 
empirical Li envelopes can 
be used to estimate age 
ranges for GES iDR6 MW 
field stars, whose age is 

still unknown. 
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Thank you for your attention!


