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The importance of light elements
Light elements provide information regarding the distribution 

and mixing of matter within a star. Li is depleted at a 
temperature of 2.5 million K primarily during the PMS but it 

can also be destroyed in stellar envelopes if any mixing 
process exists. 



16 Cyg B

Log Li ~ 0.6

16 Cyg A

Log Li ~ 1.3

“It is possible, in principle anyway, that the low Li abundances of the Sun 
and 16 Cyg B with respect to 16 Cyg A may be related to the presence of a 
planetary companion. Li abundances of 47 UMa, and HD114762 might 
further support such a connection between planets/disks, angular 
momentum evolution, and photospheric Li abundance”

King et al.  (AJ, 113, 1871, 1997)

Connection between Li and the presence of planets



  Are stars with planets depleted in Li?
Gonzalez & Laws (2000)               yes

Ryan (2000)                                    no

Israelian et al. (2004)                     yes

Chen & Zhao (2006)                      yes

Luck & Heiter (2006)                      no

Takeda et al. (2007,2010               yes 

Takeda & Kawanomoto (2005)     yes

Gonzalez (2008, 2010)                   yes 

Israelian et al. (2009)                     yes 

Baumann et al. (2010)                     no 

Ghezzi et al. (2010)                          no 

Ramirez et al. (2012)                        no 

Gonzalez  (2014)                             yes                  
          



HARPS GTO sample:
134 stars with planets
993 stars without planets
4500K < Teff < 6500K     -0.85 < [Fe/H] < 0.45  

Other planet hosts:
UVES/VLT (R=80000/110000)
FIES/NOT (R=67000)
FEROS/ESO 2.2 (R=48000)
SARG/TNG (R=57000/86000)

The sample



Analysis

LTE spectral synthesis with MOOG 
code and Kurucz models
Stellar atmospheric parameters 
from Santos (2004,2005), Sousa et 
al. (2008, 2011a,b) and Mortier et 
al. 2013



HARPS GTO sample:

     134 stars with planets
     993 comparison stars
     95 extra planet hosts 



Li vs. Teff

Li abundances are very sensitive to changes 
in the convective envelope, therefore it 
strongly depends on the mass, metallicity and 
Teff



Li vs. [Fe/H]

More metals--> deeper convective envelopes



Li vs. Stellar Mass

~0.7 and ~0.3 dex higher average Li for comparison stars



Li vs. Age

Young stars are expected to have a 
higher content of Li since they have 
not had time to burn it--> open clusters



Different depletion degree for similar stars
 What else is affecting Li abundances?

Couples with similar parameters 
(40K, 0.2 dex in logg, 0.06 dex in [Fe/H], 1 Gyr, 0.06 in mass)



M67, Pasquini et al. (2008)              Field stars, Galeev et al. (2004)

Li in clusters and field stars

Dispersion of Li abundances found in 
clusters (NGC3960, Collinder 261, 
NGC6253) --> same age            



➢ Low Li abundances in stars with planets could be associated with the 
presence of a planetary system due to the effect of this in the angular 
momentum evolution of the star and the surface convective mixing.

➢ Planet migration could possibly trigger angular momentum transfer in 
the convective zone but we don’t observe severely Li-depleted stars 
that host planets with shorter orbital parameters.

➢ A long-lasting star-disc interaction during PMS may cause planet 
hosts to be slow rotators and develop a high degree of differential 
rotation between the radiative core and the convective envelope, also 
leading to enhanced lithium depletion. (Bouvier 2008)

➢ Episodic accretion of planetary material may produce mixing of 
material and thus Li destruction (Baraffe & Chabrier, 2010; Théado & 
Vauclair, 2011).

Possible causes



Li vs. Planetary Mass

Neptunes --> higher dispersion
Jupiters --> longer disk liftime --> major destruction 
                   more frequent and violent accretion bursts--> major destruction



Future prospects

➢ Increase the size of the sample for solar analogues

➢ Get periods and ages for these stars

➢ Finding planets in open clusters of differents ages
   
    2 of the planet host candidates in M67 (Pasquini et al. 2012) have      
    Teff in our solar range and present low Li (Pasquini et al. 2008).



Thank you!


