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Adibekyan et al. 2012

Teff = T
☉

 ± 300K

Thick disk
Thin disk
high-α metal-rich stars
Halo stars
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https://www.aanda.org/articles/aa/pdf/2012/09/aa19401-12.pdf
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Possible carbon-rich 
nature of the Sun

☉

https://www.aanda.org/articles/aa/pdf/2021/11/aa41588-21.pdf
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https://ui.adsabs.harvard.edu/abs/2009ApJ...704L..66M/abstract
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➔ 8% of the systems have Jupiter mass planets 
(TBD)
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Santos et al. 2004

➔ 6% of the solar twin are more deficient in 
refractories than the Sun (Bedell et al. 2018)

➔ Refractories deficient due to giant planet 
formation (Booth & OWen 2020)

➔ ~7% of the systems have Jupiter analogs 
(Wittenmyer et al. 2016)

➔ Stars with planets are more metallic (e.g. 
Santos et al. 2004)

 

Star/planet(s) connection?

Comparison 
sample

F, G and K stars with planet(s)

Abundances of the Sun: Heavy elements
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https://ui.adsabs.harvard.edu/abs/2004A%26A...415.1153S/abstract
https://ui.adsabs.harvard.edu/abs/2016ApJ...819...28W/abstract
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➔ Planet engulfments/accretion
◆ ¼ of solar like stars (Spina et al. 2021)
◆ Better solar models (Kunitomo & Guillot 

2021)
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F, G and K stars with planet(s)
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Dumont et al.2021

➔ Atomic diffusion (without radiative accel.)

➔ Rotation

➔ Penetrative convection

➔ Additional turbulence (to account for 

missing processes)

Solar-like stars
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https://ui.adsabs.harvard.edu/abs/2021A%26A...646A..48D/abstract
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Deal & Martins 2021

Pop. II stars

➔ Atomic diffusion (without radiative accel.)

➔ Rotation

➔ Penetrative convection

Lithium: Star-planet(s) connection?
Impact of accretion: the 16 Cyg case

https://ui.adsabs.harvard.edu/abs/2021A%26A...653A..48D/abstract
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Spina et al. 2021

¼ of solar like stars 
have ingested 

planetary matter
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https://ui.adsabs.harvard.edu/abs/2021NatAs...5.1163S/abstract
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● unstable mean molecular weight gradient 

● stable temperature gradient 

Apply on stellar cases : Planetary matter accretion, elements accumulation due to radiative accelerations, 
evolved stars, ...

Garaud 2014

➔ Thermohaline convection
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☉
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➔ The Sun is chemically similar to the thin disk solar-like stars for the heavy elements

➔ Possible distinction between stars hosting or not a planetary system (formation/engulfment)

➔ Possible connexion between lithium and the presence of planets

➔ Important impact of the transport of chemical/angular momentum on lithium surface 
abundances …

➔ … also in the presence of accretion/engulfment

Is the Sun chemical peculiar?

➔ Still an open question! but depend on the definition of 'peculiar'

Conclusions


