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Stellar populations in the solar neighborhood

The stellar population in the solar neighborhood

The thin disk

The thick disk

The halo

Many stellar streams...

Different scenarios for their formation

New observational results are very important and provide new
constraints on the formation models.

Vardan Adibekyan Stellar populations and planets



Galactic stellar populations
Planet frequencies

Dissecting and characterizing the Galactic stellar populations
Vφ and eccentricity vs. [Fe/H]
High-α metal-rich (hαmr) stars

Dissecting and characterizing the stellar populations

846 FGK stars with -1.4 < [Fe/H] < 0.55, logg ≥ 4 dex
5000 ≤ Teff ≤ 6500 K.

Figure: [α/Fe] against [Fe/H] for the HARPS sample (Adibekyan et al, 2013).
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Dissecting and characterizing the stellar populations

Figure: Distributions of the Galactic space velocities and metallicity (Adibekyan et al, 2013).
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Figure: Distributions of the Galactic space velocities and metallicity (Adibekyan et al, 2013).
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Vφ and eccentricity vs. [Fe/H]

Figure: Vφ and eccentricity as a function of [Fe/H] (Adibekyan et al, 2013).

The hαmr stars behave like an extension of the thick disk stars on the
Vφ-[Fe/H] and e-[Fe/H] planes.
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Figure: Vφ and eccentricity as a function of [Fe/H] (Adibekyan et al, 2013).

The hαmr stars behave like an extension of the thick disk stars on the
Vφ-[Fe/H] and e-[Fe/H] planes.
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High-α metal-rich (hαmr) stars

hαmr stars share properties of both the thin and thick disks

Low dispersion of velocities (similar to the thin disk)

Low Zmax of about 0.3 kpc (similar to the thin disk)

Vφ-[Fe/H] and e-[Fe/H] trends similar to the thick disk

Intermediate/old ages similar to the thick disk

metal-rich and α-enhanced similar to the bulge stars
(Fulbright et al. 2007; Bensby et al. 2013; Ness et al. 2013)

A comparison with a sub-population identifed in the simulations by
Roškar et al 2012 and Loebman et al 2011 suggests that hαmr
stars may be extreme-migrators (Rform < 1-2 kpc).
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Chemical pecularities of planet hosts

Figure: Relative frequensy of giant-planet hosts as a
function of [Fe/H] (Mortier et al. 2013).

The binomial statistics gives a probability of about 99.97% that
Ti-enhancement of planet hosts is not accidental.

Figure: [Ti/Fe] against [Fe/H] (Adibekyan et al, 2012).
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Planet frequencies in different stellar families

Figure: [α/Fe] against [Fe/H] for the HARPS sample.
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The main results/conclusions

New stellar familiy (hαmr)

Metal-rich and α-rich

Shares properties of both the thin and thick disks

Extreme-migrators from the inner Galaxy (Bulge)

Planet frequencies

Planet frequency is different in different stellar populations
(even at the same metallicity ([Fe/H]) region)
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Thank YOU
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