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Abstract. Exoplanet-host stars (EHS) are known to present surface chemical abundances
different from those of stars without any detected planet (NEHS). EHS are, on the average,
overmetallic compared to the Sun. The observations also show that, for cool stars, lithium
is more depleted in EHS than in NEHS. The overmetallicity of EHS may be studied in the
framework of two different scenarii. We have computed main sequence stellar models with
various masses, metallicities and accretion rates. The results show different profiles for the
lithium destruction according to the scenario. We compare these results to the spectroscopic
observations of lithium.
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1. Introduction

Many studies (Santos et al. 2001, 2003) have
shown that exoplanets-host stars (EHS) are on
average more metallic by 0.2 dex than stars
without any detected planet (NEHS). This in-
volves two scenarii concerning the formation
of planetary systems : an original overmetal-
lic protostellar cloud (Pinsonneault et al. 2001;
Santos et al. 2001, 2003), the resulting star is
overmetallic from the centre to the surface; or a
process of accretion of metallic matter into the
star during the formation period of the plan-
etary system (Murray et al. 2001), the star is
overmetallic only in its outer mixed zone.

Precise spectroscopic observations of Li
in EHS and NEHS have allowed to take
into account new constraints for stellar mod-
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elling. Rotation-induced mixing and angular
momentum loss seem to be the most efficient
processes depleting Li (e.g. Stephens et al.
1997).Israelian et al. (2004) compared the Li
abundances in a sample including 79 EHS
and a comparison sample of 157 NEHS from
Chen et al. (2001). They give the evidence of
an excess of Li-poor EHS (1.0 < log N(Li) <
1.6) compared to NEHS, concentrated in the
effective temperature range 5600-5850 K.

In this work we compare the evolution of Li
(a) in standard models S with a solar metallic-
ity (“old” abundances from Grevesse & Noels
1993), (b) in initially overmetallic models OM
and (c) in models having undergone accretion
AC, which simulate the two scenarii of plane-
tary formation. In the next part, we present our
models and the results, and in the last part, we
give some conclusions.
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2. Modelling

We computed the evolution of models with
various masses, using the TGEC (Toulouse-
Geneva Evolution Code), including micro-
scopic diffusion and rotation-induced mix-
ing with the autoregulation by µ-currents
(Théado & Vauclair 2003). The parameters of
the mixing are choosen to reproduce the solar
Li destruction in a solar model at the solar age
(Li/Li0 = 1/140 from Grevesse & Noels 1993).

2.1. Influence of metallicity

Figures 1 and 2 present the Li destruction along
the evolutionary tracks for a sample of our
computed models, as a function of the effective
temperature. We compare the effect of metal-
licity for models OM of 1.05 M� (Figure 1)
and models AC of 1.03 M� (Figure 2). The
position of the EHS studied in Israelian et al.
(2004) are also plotted. For these stars (linear
regression curve), the Li depletion clearly in-
creases for smaller effective temperatures.
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Fig. 1. Li destruction along the evolutionnary
tracks, as computed by TGEC, as a function of Te f f ,
for a model S (solid line) of 1.00 M� and models
OM (dashed lines) of 1.05 M� with [Fe/H] = 0.12,
0.18, 0.24, 0.30 and 0.36. The EHS observed by
Israelian et al. (2004) (filled squares and triangles
for upper limits), their metallicities and the position
of the Sun are indicated. The dot-dashed line is the
linear regression of log N(Li) for the observed stars.
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Fig. 2. Same as Figure 1, but for a model S (solid
line) of 1.00 M� and models AC (dotted lines) of
1.03 M�with Macc = 0.31, 0.58, 0.93, 1.29 and 1.64
MJup of metals.

The higher is the surface metallicity, the
more is the Li destroyed during the evolution,
and the larger is the difference between mod-
els OM and AC. The positions of the observed
stars in this graph show that those which are
cooler than the Sun can be accounted for by
models either OM or AC. On the other hand,
the stars hotter than the Sun cannot be ac-
counted for in this framework.

2.2. Influence of mass

Li destruction in models OM (Figure 3) and
models AC (Figure 4) with the same metal-
licity ([Fe/H] = 0.24, corresponding to an ac-
creted mass of Macc = 0.93 MJup of metals) and
different masses, are presented as a function of
the effective temperature. Figure 5 presents the
destruction of Li in models S.

The lower is the mass of the model, the
larger is the Li destruction during evolution.
The difference between the models OM and
AC does not depend on the mass. As in Figures
1 and 2, the hottest observed stars cannot be
accounted for by models either OM or AC. We
can see in Figure 5 that the Li destruction in
these stars could be accounted for by models
S with masses between 1.00 and 1.02 M�, but
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⊙M40.1 ⊙M50.1 ⊙M60.1 ⊙M70.1

Fig. 3. Same as Figure 1, with models of masses
1.03, 1.04, 1.05, 1.06, 1.07 M� and [Fe/H] = 0.24.
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Fig. 4. Same as Figure 2, with models of masses
1.01, 1.02, 1.03, 1.04, 1.05 M� and Macc = 0.93 MJup
of metals.

this is inconsistent with their observed metal-
licities.

3. Conclusions

While the Li depletion in stars cooler than
the Sun, as observed by Israelian et al. (2004)
could be accounted for in the framework of
models either OM or AC, it is not possible for
hotter stars. The Li depletion observed in EHS
hotter than the Sun cannot be directly related to
their overmetallicities. This result is in favour
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Fig. 5. Same as Figures 1 to 4, but for models S of
masses 0.98, 0.99, 1.00, 1.01 and 1.02 M�.

of the suggestion by Israelian et al. (2004) and
Chen & Zhao (2006) that the strong Li deple-
tion observed in these stars could be related
to the planet migration mechanism: an angular
momentum transfer could lead to shear-flow
instabilities below the convective zone, which
would induce an extra-mixing process at the
beginning of the star’s evolution on the main-
sequence.
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