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Abstract. Light elements are important tracers of the internal stellar structure and kinematics.
Li and Be are both burned in the stellar interiors but Be requires much higher temperatures
and thus we can expect to measure Be abundances in stars which have no detectable Li in their
atmospheres. The study of these elements can give us information about processes related to
the angular momentum history of these stars, since rotation and angular momentum loss are
important mechanisms responsible for the depletion of light elements. Additionally, if pollution
has played an important role in determining the high-metal content of planet host stars, we
would expect to find a similar or even higher increase in the Li and Be contents. We present Be
and Li abundances in a sample of 69 stars with planets and 31 stars without known planetary
companion, spanning a large range of effective temperatures.
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In Fig. 1 we present the derived Be abundances as a function of effective tempera-
ture. Be shows a trend similar to previous works if we exclude the subgiant stars with
temperatures below 4900 K. Overall, no clear difference seems to exist between planet
hosts and comparison stars. Be abundances decrease from a maximum near Teff = 6100
K towards both higher and lower temperatures although there is an object that does
not follow this trend. Very little, if any, depletion has occurred for stars of this effec-
tive temperature. A similar maximum for the Li abundances is also found at about the
same temperature. For higher temperatures the values of log N(Be) decrease forming the
well-known Be gap for F stars, a feature that has a counterpart for Li. The maximum at
6100 K may be attributed to Galactic chemical evolution effects, since most of the stars
in the temperature interval between 6000 and 6200 K are particularly metal-rich, and
Galactic Be abundances are known to increase with the metallicity (Rebolo et al. 1988,
Boesgaard et al. 1999). However, high Be abundances are not observed in low tempera-
ture metal-rich stars. The fact that Be abundances decrease at low temperatures can be
seen as evidence that Be is burned during the main sequence evolution of these stars but
this low abundances are not predicted by models (Pinsonneault et al. 1990).

Be and Li abundances are shown in the right panel of Fig. 1. This figure tells us that
overall, and taking into account only dwarfs, there seems to be a correlation between the
depletions of Li and Be, in the sense that stars that have depleted their Be have also

430

https://doi.org/10.1017/51743921310001171 Published online by Cambridge University Press


https://doi.org/10.1017/S1743921310001171

Light elements in stars with exoplanets 431

T T T T T T T
@ Comparison sample 1 r Comparison sample
™~ YrPlanet hosts - ™N = Planet hosts
[ * b g ¢ [ T gl i *:ég&o
i * 1 «f g T ST
T L U B R P
T . ¥ ? orie - t QA + 4.9 |
© r . © o ]
a r . g 1 a A +
=z * * 1 = A
Sol 1 2ot S ]
- (33 - r A
¥ 1 3 o)
* 1 t
] [ A O Tetf>6200
t * p - L * 6200>Teff>6000 |
==l i ! A + 8000>Teff>5600
H * ] [ A () 5600>Teff>5100
¥ : A 5100<Teff
1 1 1 1 ] (Tl L L 1 1 ]
6500 6000 5500 5000 4500 -1 0 1 2 3
Teff [K] logN(Li)

Figure 1. Left panel: Beryllium abundances as a function of effective temperature for stars
with (open stars) and without (filled circles) known planets from Santos et al. (2002, 2004) and
Gaélvez Ortiz et al. (2009, submitted). Abundances below log N(Be) ~ 0.8 are not predicted by
models (Pinsonneault et al. 1990) at T.;; < 5500 K. Right panel: Beryllium abundances as a
function of lithium bundances for stars with (red symbols) and without (black symbols) known
planets from Gélvez Ortiz et al. (2009, submitted).

strongly depleted their Li. We can see that objects with temperatures above 6000 K are
situated in the upper right corner where there is a maximum of Li and Be values. In the
temperature regime between 5600 and 6000 K a large dispersion in the Li abundances is
observed while Be remains close to the primordial value. Stars with temperatures below
5600 K are mostly situated in the left upper-middle panel where both Li and Be are
clearly depleted. This temperature seems to mark the onset of strong Be depletion while
severe Li depletion begins at 5900 K.

The results presented for Be can be explained in terms of the Galactic chemical evolu-
tion. A comparison of the Be abundances of planet hosts and ’single’ stars has revealed
that, perhaps with a few exceptions, the two samples follow the same behaviour in the
log N(Be) vs. T¢; plot. Nevertheless, we have found a small group of stars that present
particularly high Be abundances that could signal pollution effects, although other ex-
planations are possible. Measurements of 5 Li/" Li ratio will allow to find signatures of
planetary accretion.
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