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he goal of this work is to evaluate the correlation

between Li abundance, age, and mass. Our joint
analysis of 151 solar-type stars confirms the strong Li
abundance-age correlation reported by other works. Mass
and convective mass also seem to be connected with Li
abundance but with lower significance. We have found a
link between the presence of planets and low Li abundances
in a sample of 192 stars with a high significance.

Lithium (Li) is an important element for stellar
astrophysics because it is destroyed at a temperature of
2.5 x 10° K, which is easily reached in the interior of stars.
The base of the convective zone of main-sequence solar-
type stars does not reach a temperature above ~ 2 x 10° K.
Thus, since the standard stellar model does not consider any
mixing processes besides convection, the Li abundance of a
single solar-type star should not change as the star evolves
along the main sequence. However, these stars present
a decay of Li abundance with stellar age (Carlos et al.,
2019), indicating the existence of non-standard transport
mechanisms. Many possible mechanisms were invoked,
but there is still no model capable of explaining every
characteristic regarding Li abundance.

Our sample consisted of 74 nearby solar twins and
analogs (published in Rathsam et al., 2023) plus 79 solar
twins from Carlos et al. (2019). The stars have solar
metallicity (within + 0.15 dex) and their mass ranges

between 0.85 and 1.10 Mg,.

We employed HARPS spectra (R ~ 115 000; 270 < SNR
< 1000) taken from ESQ’s public database. To find the
atmospheric parameters, we measured Fe lines via the line-
by-line differential method and applied the spectroscopic
equilibrium with the code q? (Ramirez et al., 2014). The
masses and ages were found via a probability distribution
from g2. The Li abundances were determined via spectral
synthesis of the 6707.8 A line with the code MOOG.
Convective masses were found via interpolation based on
theoretical values from Spada et al. (2017).

Our results show a strong trend of lower A(Li) with larger
age but with a much larger scatter than in the sample of
solar twins from Carlos et al. (2019) (Fig. 2 in Rathsam
et al. 2023). In particular, low-mass stars appear more Li-
depleted. To evaluate the effect of age in A(Li) for solar
twins, we selected stars with masses between 0.98 and 1.02
Mg, and performed an orthogonal distance regression. The
resulting fit shows a strong correlation, with a significance
of 14-o.

The stars in our sample show lower A(Li) for lower mass
or higher convective mass, which is consistent with what
is predicted since low-mass stars present deeper convective
envelopes and are expected to burn more Li. To quantify the
influence those parameters on A(Li), we fitted the residuals
of the relation found for solar twins as a function of mass
and (convective mass)/mass for our entire dataset. The
results show that while age is still the most important
parameter governing A(Li), mass and convective mass also
play a role (with a significance of 2-o for mass and 5-o for
conv. mass/mass).

Finally, to test whether planet-host stars are more Li-
depleted (which could be related to the process of formation
of planetary systems, Meléndez et al. 2009), we included
in our sample the stars from Martos et al. (2023). Out
of 192 stars, 36 had confirmed orbiting planets. We then
compared the Li abundance of planet hosts with the average
or median abundance of non-hosts “twin" stars and found
that planet-hosts appear more Li depleted by ~ 0.2 dex, with
a significance above 99% for our results (estimated via a
t-test).
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